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North Carolina State University
North Carolina State University is one of the nation's major public universities—large, complex, national and international in scope, and a leader in scientific re-search.It ranks among the top universities in the nation, and shares the distinctivecharacter of Land-Grant state universities nationally—broad academic offerings,extensive public service, national and international activities, and large-scale ex-tension and research programs.Academic excellence is well represented in more than 90 bachelors of arts andscience programs, 68 masters degree fields and 46 doctoral degrees.Research activities span a broad spectrum of about 700 scientific, technologicaland scholarly endeavors, with a budget of approximately $20 million annually.Extension work on a statewide basis in each of the 100 counties underscores theidea that the University’s campus extends to the state’s boundaries. Diverse ex-tension programs include urban affairs, marine sciences, environmental protection,engineering, industrial, business and textiles, agricultural and many others.The annual University budget is more than $100 million. The University has4,600-plus employees. There are 1,621 faculty and professional staff and 174adjunct and federal agency faculty, including 1,075 graduate faculty.There are 120 campus buildings with an estimated value of about $150 million.The central campus is 596 acres, though the University has 88,000 acres on astatewide basis, including one research and endowment forest of 78,000 acres.Near the main campus are research farms; biology and ecology sites; genetics,horticulture, and floriculture nurseries; forests, and areas such as Carter Stadiumwhich comprise about 2,500 acres-The University’s V‘Volfpack athletics teams are well-known nationally. Thebasketball team was national champion in 1974-75. The football team has beenthe Atlantic Coast Conference champion four times and co-champion twice andhas won three bowl games in the last decade. The Wolfpack is now fieldingwomen’s inter-collegiate athletics teams.North Carolina State University is one of the three Research Triangle Universi-ties along with Duke University and the University of North Carolina at ChapelHill. In the 30—mile triangle formed by the three universities is the 5,000-acreResearch Triangle Park, the Research Triangle Institute, a Universities’s subsidiary,and the Triangle Universities Computation Center, a central facility for the ex-tensive computing centers of the institutions.N. C. State’s enrollment is about 17,000. There are 13,600 undergraduates, and3,300 graduate students. Students at State come from 50 states and more than 60other countries. The international enrollment is a distinctive feature of the insti—tution since its 500 international students give it a decidedly cosmopolitan aura.State is one of 118 members of the National Association of State Universitiesand Land-Grant Colleges. Even though these institutions constitute less than 5percent of the 2,500 colleges and universities in the nation, they are truly thenation's major institutions. They enroll about 30 percent ofall US. college students—2.9 million out of 9.7 million, and award 38 percent of all degrees awarded inthe United States, including 64 percent of all doctoral degrees.



Chancellor Thomas has described NCSU as a “magnet of progress," noting thatits faculty have been attracted from more than 150 of the top universities of thenation and the world. Some 80 nations are represented. A recent study showedthat the Research Triangle area has more Ph.D’s proportionate to population thanany area of the nation. The Triangle universities—State, Duke and UNC-ChapelHill—plus the Research Triangle Park, constitute a notable concentration ofknowledge.NCSU is dedicated to advancing knowledge, providing superior education andserving the people. It looks to the future with optimism and confidence.



PROGRAMS OF STUDY
About 2,300 different courses are taught at North Carolina State University.These range from basic courses for freshmen to high level courses available only to

graduate students working on Ph.D. degrees. The importance of this number of
courses to students is that they constitute a wide range of curricula, that is, “fieldsof study" or majors, such as history, chemical engineering, business or conserva-
tion. Equally important, the courses can be combined in special cases to formentirely “new” majors or specializations of the student’s particular interest. This
is the case with a program in Liberal Arts called Multidisciplinary Studies.N. C. State offers about 90 rather clearly defined undergraduate programs ofstudy. In addition it offers options in many fields, such as the science, business ortechnology options in a number of agricultural fields.The following is a listing of the majors offered at N. C. State as undergraduatedegree programs, specialized curricula, or options.
Agriculture French Language and LiteratureAgricultural Economics Industrial ArtsAgronomy MathematicsAnimal ScienceBiological and Agricultural Engi-neeringCrop ScienceFood ScienceHorticultural ScienceNutritionPest Management for Crop Pro-tectionPoultry ScienceSoil Science
Business and E conomicsAccountingBusiness ManagementEconomics
Biological SciencesBiological Sciences (General)BiochemistryBotanyEntomologyFisheries and Marine BiologyMicrobiologyWildlife BiologyZoology
DesignArchitectureLandscape ArchitectureProduct DesignVisual Design
Education (incl. teacher certification)AgriculturalEnglish

Science (biology, chemistry, earthscience, & physics)Secondary EducationSocial Studies (economics, history,political science, & sociology)Spanish Language and LiteratureTechnicalVocational Industrial
EngineeringAerospaceChemicalCivilConstructionElectricalEngineering Science and Mechan-lCSEngineering OperationsFurniture Manufacturing andManagementIndustrialMaterialsMechanicalNuclear
Forestry and Wood SciencesForestryPulp and Paper Science and Tech-nologyWood Science and Technology
HumanitiesEnglish and American LiteratureFrench Language and LiteratureHistoryPhilosophy



Spanish Language and LiteratureSpeech-CommunicationWriting-Editing
Individualized ProgramsIndividualized Study Program(Agriculture and Life Sciences)Multidisciplinary Studies (LiberalArts)
Mathematics and Related SciencesComputer ScienceMathematicsStatistics
Physical SciencesChemistryGeologyMeteorologyPhysics
Medical and Veterinary SciencesMedical TechnologyPre-dental

Pre-medicalPre-veterinary
PsychologyExperimental PsychologyHuman Resource DevelopmentPsychology
Recreation and Natural ResourcesConservationRecreation Resources Adminis-tration
Social SciencesCriminal JusticePolitical ScienceRural SociologySocial WorkSociology
TextilesTextile ChemistryTextile Technology

Agricultural Institute
This two-year program requires high school graduation and a letter of recom-mendation. The program does not carry college credit. An Associate of AppliedScience degree is awarded. Fields of study are:

Agricultural Equipment TechnologyAgricultural Pest Control (Agricultural, Urban and Industrial Options)Field crops TechnologyFlower and Nursery Crops TechnologyFood Processing, Distribution and ServiceGeneral AgricultureLivestock Management and Technology (Dairy and Animal Husbandry Options)Soil TechnologyTurfgrass Management
UNDERGRADUATE DEGREES AND OPTIONS LEADING TO DEGREES
Bachelor’s degrees of:
Design environmental design in architecture; environmental design inlandscape architecture; and environmental design in productdesign (including option in visual design).Liberal Arts social work.
Bachelor of Science degrees in:
Agriculture and Life Sciences

(Business)
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agricultural economics; animal science; horticultural science;and poultry science.



(Science)

(Technology)

agricultural economics; animal science; biological and agri-cultural engineering; biological sciences (including options inbiochemistry, microbiology, and nutrition); botany; conserva-tion; crop science; entomology; food science; horticulturalscience; medical technology; pest management for crop pro-tection; poultry science; pre-veterinary option; rural sociology(including option in criminal justice); soil science; wildlifebiology; and zoology (including options in pre-dental andpre-medical; fisheries and marine biology).
agronomy; animal science; biological and agricultural engineer-ing; food science; horticultural science; and poultry science.

Individualized Study Program in Agriculture and Life Sciences.
Education

Engineering

Forest Resources

Liberal Arts

agricultural education; industrial arts education; mathematicseducation; science education (including biology, chemistry,earth science, and physics); secondary education; technicaleducation; and vocational industrial education.
aerospace engineering; biological and agricultural engineer-ing; chemical engineering; civil engineering; constructionoption; electrical engineering; engineering operations; engi-neering science and mechanics; furniture manufactur-ing and management; industrial engineering; materials engi-neering; mechanical engineering; and nuclear engineering.
conservation; forestry; pulp and paper science and technology;
recreation resources administration; and wood science andtechnology.
economics English; history; philosophy; and political science.

Physical and Mathematical Sciences

Textiles

chemistry; computer science; geology; mathematics; meteorol-ogy; physics; and statistics.
textile chemistry; and textile technology.

Bachelor of Arts degrees in:
Education

Liberal Arts

psychology (including options in experimental; human resourcedevelopment).
accounting; business management; economics; English (in-cluding options in teacher education; writing-editing); French(including option in teacher education); history; multi-disci-plinary major in liberal arts; philosophy; political science (in-
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eluding option in criminal justice); social studies educationoption (in economics, history, politics, or sociology); sociology
(including option in criminal justice); Spanish (including option
in teacher education); and speech-communication (including
option in teacher education.

Physical and Mathematical Sciencesgeology.

Professional degees (fifth year) in:
chemical engineering; civil engineering; electrical engineering;
industrial engineering; materials engineering; mechanical engi-
neering; and nuclear engineering.

GRADUATE DEGREES
Master's degrees of:

adult and community college education, agricultural education,
agriculture, architecture, biological and agricultural engineer-
ing, biomathematics, chemical engineering, civil engineering,curriculum and instruction, economics, educational adminis-
tration and supervision, electrical engineering, engineering
(off-campus program), engineering science and mechanics,
forestry, guidance and personnel services, industrial arts educa—
tion, industrial engineering, landscape architecture, life sci-ences, mathematics education, mechanical engineering, occu-pational education, product design, public affairs, recreation
resources, sociology, science education, special education, statis-tics, technology for international development, textile tech-nology, urban design, vocational industrial education, wildlifebiology, wood and paper science.

Master of Arts programs in:
economics, English, history, and political science.

Master of Science programs in:

12

adult and community college education, agricultural economics,
agricultural education, animal science, applied mathematics,biochemistry, biological and agricultural engineering, biomathe-matics, botany, chemical engineering, chemistry, civil engineer-ing, crop science, curriculum and instruction, ecology, educa-tional administration and supervision, electrical engineering,engineering science and mechanics, entomology, food science,forestry, genetics, geology, guidance and personnel services,



horticultural science, industrial arts education, industrial engi-neering, management, marine sciences, materials engineering,mathematics, mathematics education, mechanical engineering,microbiology, nuclear engineering, nutrition, occupational edu-cation, operations research, physics, physiology, plant pathol—ogy, poultry science, psychology, recreation resources adminis-tration, rural sociology, science education, soil science, specialeducation, statistics, textile chemistry, textile technology, voca-cational industrial education, wildlife biology, wood and paperscience, and zoology.
Doctor of Philosophy programs in:

animal science, applied mathematics, biochemistry, biologicaland agricultural engineering, biomathematics, botany, chemicalengineering, chemistry, civil engineering, crop science, eco-nomics, electrical engineering, engineering science and me-chanics, entomology, fiber and polymer science, food science,forestry, genetics, horticultural science, industrial engineering,marine sciences, materials engineering, mathematics, mathema—tics education, mechanical engineering, microbiology, nuclearengineering, nutrition, operations research, physics, physiology,plant pathology, psychology, science education, sociology, soilscience, statistics, wood and paper science, and zoology.
Doctor of Education programs in:

adult and community college education, curriculum and in-struction, educational administration and supervision, guidanceand personnel services, industrial arts education, and occupa-tional education.
Consult the Graduate Catalog for further information on graduate programsand admissions procedures.

Admissions
Freshman applications to the University for the fall semester or summer sessionsshould be submitted during the fall of the senior year in high school. Based onpast experience, applications and credentials received in the fall and early winterhave received full consideration while those applications received later have been(and may be again) subject to a waiting list, depending upon space availability.Those students whose applications are placed on a waiting list will be notified oftheir final status by June 1.Applicants for the School of Design should submit applications by January 1.Applications for the spring semester should be submitted prior to November 1;however, all acceptances for the spring semester are subject to space availability.

\
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Each applicant must complete an application form which may be obtained fromhigh school counselors or by writing to:
Director of AdmissionsP. O. Box 5126North Carolina State UniversityRaleigh, North Carolina 27607

A nonrefundable $10 fee must accompany the completed application.
FRESHMAN ADMISSION

Applicants normally should be graduates of an accredited high school and have
the recommendation of the principal or counselor. Non-graduates should usually
have a high school equivalencycertificate, the minimum high school mathematicspreparation, and present other evidence of maturity and ability to deal effectivelywith college work.Prospective students should have the following high school credits (courses):English—4 yearsHistory—2 yearsMathematics—2 years of algebra; 1 year of geometry; advanced algebra andtrigonometry is recommended for some programsScience—2 years, preferably biology, chemistry or physicsForeign Languages—2 years required for Liberal Arts School onlyInformation the University needs for admissions purposes includes: the highschool record showing grades through the junior year, a listing of courses inprogress in the senior year, an overall grade point average based on at least threeyears of high school study, scores on the Scholastic Aptitude Test (SAT) or ACT,and the field of study or curriculum preferred.In addition to adequate high school preparation, each freshman must meet aminimum Predicted Grade Average computed on the basis of the high school gradepoint average and scores on the SAT or ACT. The grade point average carriesgreater weight in the prediction than the test scores.Applicants are accepted on either junior or senior test scores, although seniorscores are recommended, especially if the applicant is also applying for financialaid. An interview is not required and does not weigh in the admissions decision;however, a prospective student is always welcome to visit the Admissions Oflice,112 Peele Hall, from 8:00 am. until 5:00 pm. Monday through Friday.
Two-Year Agricultural Institute

Requirements for admission to the Agricultural Institute, a two-year terminalprogram, include graduation from an accredited high school or successful comple-tion of the high school equivalency examination administered by the State Depart-ment of Public Instruction. The application should include a copy of the highschool record or a letter indicating the applicant has passed the equivalencyexamination, and a letter of recommendation. Each application is reviewed andevaluated by the Institute Director. SAT scores are not required.
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Freshman Class Profile
Who makes up the student body at North Carolina State University? Fifty—five

ercent of the freshmen who entered in August 1975 were in the top fifth of their
high schoo1 graduating class; eighty-two percent, in the top two-fifths. High schoolperformance is usually considered the best predictor of success in college; how-ever, applicants who do well on the SAT or ACT exams and have “low” highschool averages should not be discouraged from applying for admission. In 1975-76,the freshman class at N. C. State had average SAT scores of 475 Verbal and 534
Mathematics.
Scholastic Aptitude Test (SAT), American College Testing ProgramAchievement Tests, Advanced Placement

Scholastic Aptitude Test and American College Test—Applicants for admissionas freshmen must take the College Entrance Examination Board Scholastic Apti-tude Test (SAT) or the American College Test (ACT) and request that theirscores be sent directly from the Board to North Carolina State University (CodeNo.—R5496). Information booklets and application forms may be obtained fromschool counselors or by writing:
College Entrance Examination BoardBox 592Princeton, New Jersey 08540

01'
American College Testing ProgramP. O. Box 414Iowa City, Iowa 52240

Achievement Tests—Achievement Test scores are not used in the admissionsdecision; however, freshmen who take the English and Math Level I AchievementTests will receive more accurate placement in the beginning English and mathcourses. The fall and winter test dates are considered the best time for takingthese tests. ,Advanced Placement—A student may qualify for advanced placement by one ormore of the following means: 1) by passing a proficiency examination adminis-tered by a teaching department; 2) by attaining a sufficient predicted grade inEnglish (PCE) which is based on the SAT Verbal score and either the high schoolrecord or the CEEB English Achievement score; 3) by attaining a sufficientpredicted grade in mathematics (PGM) which is based on the SAT Mathematicsscore and either the high school record or the CEEB Mathematics Achievementscore; 4) by meeting a specific minimum score on certain of the CEEB AdvancedPlacement Program (APP) examinations; and 5) by attaining at least a minimumscore on certain of the College Level Examination Program (CLEP) tests.
OUT-OF-STATE STUDENTS

Undergraduate applicants from outside North Carolina must meet higherstandards than required of N. C. residents in some fields of study before admission
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will be granted. North Carolina State University is limited to accepting not more
than 15 percent of total undergraduate admissions from outside the State.
TRANSFER STUDENTS

North Carolina State University welcomes transfer applicants, and in recentyears, more than 25 percent of our graduates started their college programs at
other institutions.All transfer applicants must have an overall 2.5 average on all college-levelwork taken at accredited institutions and must be eligible to return to the last
institution regularly attended. At least 28 semester hours 0f“C" work are required,
or the applicant must meet freshman admissions requirements. Applications of
students from non-accredited institutions are reviewed by the Admissions Com-mittee. .Work completed at technical institutes is generally not considered college level;however, after enrolling at North Carolina State University, students from such
institutes may take comprehensive examinations in courses in which they feel
previous training qualifies them for advanced placement.lf admitted, the prospective transfer student’s record will be fiirther evaluatedto determine the amount of credit that can be transferred and applied toward
degree requirements at N. C. State. This evaluation will be approved by the deanof the school in which the student wishes to enroll. Transcripts are not evaluatedhowever until the applicant has been admitted. A nonrefundable $2 transcriptevaluation fee, payable to North Carolina State University, is charged for thisservrce.
ADDITIONAL CLASSIFICATIONS

Unclassified Students—An unclassified student is one who has been approvedfor admission to a specific school and is earning college credit but has not chosena specific curriculum. He or she must meet the same admissions requirementsas regular students. If, at a later date, an unclassified student wishes to change toregular status, credits must be evaluated for his or her chosen curriculum.
Special Students—The special student classification is primarily designed forstudents 18 years of age or older who are employed in the Raleigh area, includinghomemakers and other mature individuals interested in college courses for specialreasons, but who do not desire to work toward a degree at North Carolina StateUniversity. The usual college admissions requirements may be waived for qualifiedspecial students, but regular rules of scholarship apply after admission. A maxi-mum of2 courses per semester may be taken by “special” students.Special student applications should be made through the Division of ContinuingEducation, McKimmon Extension Education Center, corner of Western Boulevardand Corman Street. If special students wish to change to regular status at a laterdate, they must make regular application through the Admissions Department andmeet the same admissions requirements as other degree candidates.Auditors—New students desiring admission as auditors should also apply throughthe Division of Continuing Education. Auditors receive no college credit; however,they are expected to attend classes regularly. Auditor participation in class dis-cussion and in examinations is optional with the instructor.
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SERVICEMEN’S OPPORTUNITY COLLEGES, COLLEGE LEVELEXAMINATION PROGRAM
Servicemen’s Opportunity Colleges (SOC)—College level courses offered byaccredited institutions and made available to military personnel through SOC willbe considered for transfer credit if a grade of “C” or better has been earned and ifthe courses are applicable to the student’s curriculum. A transcript must be sentto the Director of Admissions directly from the institution olTering the course.College Level Examination Program—CLEP primarily serves non-traditionalstudents who have acquired knowledge through University extension courses,educational television, non-credit adult education programs, on-the-job training,and independent study by enabling them to demonstrate their knowledge andreceive college credit on the basis of examinations.There are two types of examinations, General Examinations and the SubjectExaminations. Although only a limited amount of credit is given for the GeneralExaminations, most Subject Examinations are accepted for credit. The examina-tions are given at N. C. State during the third week of each month, and candi-dates should register three weeks before the test date.For further information write or telephone the Counseling Center, North Caro-lina State University, Box 5072, 200 Harris Hall, Raleigh, N. C. 27607; (919)737-2423.

GRADUATE STUDENTS
Procedures and policies governing graduate admission are outlined in a specialcatalog issued by the Graduate School. For a copy of the Graduate School catalogcontact: Dean of the Graduate School104 Peele Hall .North Carolina State UniversityRaleigh, North Carolina 27607

READMISSIONS
See readmissions procedures, page 29.

Registration
Preregistrotz'on: To preregister a student meets with his or her adviser to discussan academic program and to select courses for the next semester. The coursesselected by each student are processed through the computer which assigns a dayand an hour for each course requested. During the registration period at thebeginning of each semester, the student obtains a completed class schedule.Schedule of Courses listings are available for every semester and they contain allnecessary instructions for completing preregistration. To be preregistered, a studentmust submit a Preregistration Schedule Request form to Registration and Recordsduring the specified preregistration period.Registration: Registration consists of three steps: 1) paying tuition and fees—preferably by mail, 2) completing registration forms, and 3) obtaining classschedules. Students who register late must follow late registration instructions andpay the required late fees. Instructions for completing registration and late regis-
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tration are issued each semester and summer session. Each student is expected to
complete registration in person. Under no circumstances is a preregistered student
considered officially registered until such time as the student has picked up a
class schedule and completed the registration forms.
INTERINSTITUTIONAL REGISTRATION
A regularly enrolled undergraduate degree student who is enrolled in at least

eight credit hours at North Carolina State University may take course work at oneof the Raleigh colleges, at the University of North Carolina at Chapel Hill, at the
University of North Carolina at Greensboro or at Duke University. Interinstitu-tional registration forms and all registration procedures are available from Registra-
tion and Records.
SCHEDULE CHANGES—DROPS AND ADDS

Courses may be freely added during the first week of a regular semester andwith the permission of instructor, courses may be added through the second week.Courses may be freely dropped until the end of the fourth week of the semester
without grades for these courses appearing on the student’s permanent academicrecord. After that time no courses may be dropped without approval by the deanof the student’s school. If a student is enrolled for only one course and wishes todrop it, the procedure is that of withdrawal from the University.
Tuition and Fees

North Carolina Resident—$262.15 per semester ($165 tuition plus $97.15 fees)Nonresident—$1,085.15 per semester ($988 tuition plus $97.15 fees)A statement of tuition and fees is mailed to each preregistered student around30—40 days before the beginning of any semester. The statement must be returnedwith full payment or complete financial assistance information by the due dateappearing on the statement. Normally the due date is approximately one weekbefore classes begin. Fees are the same for both residents and nonresidents and arerequired of all regularly enrolled students. Nonresident students are required topay an additional $823.00 per semester for tuition. A few non-preregistered stu-dents pay their tuition and fees at registration.
ESTIMATED ANNUAL UNDERGRADUATE EXPENSES

Fall SpringTuition and Fees Semester Semester Year
N. C. Residents $ 262.15 $ 262.15 $ 524.30Out—of-State Residents ( 1,085.15) ( 1,085.15) ( 2,170.30)Room Rent 180.00 180.00 360.00Board (estimated) 495.00 495.00 990.00Books and Supplies (estimated) 87.50 87.50 175,00Other personal expenses andincidentals (estimated) 200.00 200.00 400.00

Total—N. C. Resident $1,224.65 $1,224.65 $2,449.30(Non resident) ($2047.65) ($2,047.65) ($4,095.30)
NOTE: All charges are subject to change without notice.
18



Expenses Other Than Tuition and Fees
Application Fee—A nonrefundable fee of $10 must accompany each applicationfor admission. Transfer students must pay an additional $2 ($12 total) as atranscript evaluation fee.Room Rent—New incoming students receive a room application card with pay-ment instructions in the letter of acceptance. Continuing students are pro-vided a card with instructions at their residence hall rooms.Board—Meals are paid for individually at the various dining facilities availableboth on and near the campus.Books and Supplies—Books and supplies are usually purchased during the firstweek of classes often directly from the Students Supply Stores.Personal Expenses—Personal expenses vary widely among students but the yearlyestimate of $400 is based on what students have told us they spend on theseitems.
REFUND POLICY
A student who officially withdraws from school during the first two weeks ofclasses will receive a tuition and fees refund of the full amount paid less a registra-tion fee. The withheld registration fee amounts to $15 the first week and $25 thesecond week. After the two week period, no refunds will be made.In some instances, circumstances justify the waiving of rules regarding refunds.An example might be withdrawal from the University because of siclcness. Stu-dents have the privilege of appeal to the Refund and Fees Committee when theyfeel special consideration is merited. Applications for such appeals may beobtained from the Office of Business Affairs or the Division of Student Affairs.An itemization of required fees and other detailed information concerning ex-penses or related data can be obtained by contacting the Office of Business Affairs,PO. Box 5067, Raleigh, N. C. 27607, (919) 737—2986.

RESIDENCE STATUS
Until May of 1973, determination of a student’s residence status for tuition pur-poses rested upon the easily administered statutory requirement that‘a legalresident must have maintained his domicile in North Carolina for at least 12months next preceding the date of enrollment or re-enrollmentin an institution ofhigher education in this State," with the express proviso that “student status in aninstitution of higher learning in this State shall not constitute eligibility for resi-dence to qualify said student for in-state tuition” (GS. 116—143.1, 1971) (emphasisadded). The administrative consequence of this law was to make necessary, inmost cases, only one inquiry concerning residence status for each student, at theoutset of the higher education experience, since time spent enrolled as a studentcould not be counted in satisfaction of the 12—month eligibility requirement.The 1973 Session of the General Assembly amended the applicable law, so asto read in pertinent part as follows:
“(b) To qualify for in-state tuition a legal resident must have maintained hisdomicile in North Carolina for at least the 12 months immediately prior to hisclassification as a resident for tuition purposes. In order to be eligible for suchclassification, the individual must establish that his or her presence in the Stateduring such 12-month period was for purposes of maintaining a bona fide domicile
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rather than for purposes of merely temporary residence incident to enrollment inan institution of higher education; further, (1) if the parents (or court-appointedlegal guardian) of the individual seeking resident classification are (is) bona fidedomiciliaries of this State, this fact shall be prima facie evidence of domiciliarystatus of the individual applicant and, (2) if such parents or guardian are not bonafide domiciliaries of this State, this fact shall be prima facie evidence of non-domiciliary status of the individual.” (University regulations concerning the classi-fication of students by residence, for purposes of applicable tuition difl'erentials,are set forth in detail in A Manual to Assist The Public Higher Education Institu-tions ofNorth Carolina in the Matter ofStudent Residence Classification for TuitionPurposes. Each enrolled student is responsible for knowing the contents of thatManual, which is the controlling administrative statement of policy on thissubject. Copies of the Manual are available for review on request at the Admis-sions Office, 112 Peele Hall, North Carolina State University.)The essential change effected by the 1973 amendment to this statute is thata person who is an enrolled student is no longer necessarily precluded from demon-strating during the period of one’s enrollment that he or she in fact has become alegal resident of North Carolina entitled to the in-state tuition rate. The adminis-trative consequences of this modification of the law are substantial. Two inquiriesare mandated by the statute. First, has the applicant for classification as a legalresident in fact resided in North Carolina for a minimum period of 12 monthsimmediately prior to the proposed effective date of his or her classification as aresident for tuition purposes? Second, during the 12-month period in question, didthe applicant’s presence in the State constitute legal residence? Thus, a carefullydetailed inquiry must be made in each such case concerning the residential statusof the applicant, as measured by established legal principles which control thedisposition of questions about the place of legal residence of an individual.
CLASSIFICATION PROCEDURES

A. Initial Classification—A student admitted to initial enrollment in an institu-tion (or permitted to re-enroll following an absence from the institutional programwhich involved a formal withdrawal from enrollment) shall be classified by theadmitting institution either as a resident or as a nonresident, for tuition purposes,prior to actual matriculation. Particular officials or offices of the institution shallbe designated to evaluate all such initial classification cases and to assign anappropriate classification consistent with the requirements of State law and theprovisions of this manual. Basic data on which such assignment shall be basedshall be collected in accordance with the common informational form prescribedherein (see Appendix B of Residence Manual, 1973, as revised 7/74 and 7/75,NCSU); additional data or documentation deemed essential to a reliable determi-nation may be elicited from the student, as deemed appropriate by the responsibleoflicial or oflice.
B. Subsequent Classification Inquiries: Reclassification—A residential classifica-tion once assigned (and confirmed pursuant to any appellate process invoked) maybe changed thereafter only at intervals corresponding with the established primarydivisions of the academic calendar of the institution, viz., at the beginning of asemester, quarter, or otherwise denominated basic interval of the academic calen-dar. No change in residential status for tuition purposes (and thus no change inapplicable billing rates) shall be effected during such a semester, quarter, orterm, with resulting increases or decreases in the tuition obligation on a pro ratabasis for a portion of such semester, quarter, or term.The institution shall provide to each student at the time of and in connectionwith the transmission to him or her of each periodic bill for tuition charges a
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notice of the circumstances under which and the time at which a change inclassification may occur. The notice shall be of the type prescribed in Appendix Cof the Residence Manual, July 1973, as revised 7/74 and 7/75, NCSU.

Financial Aid
To gain consideration for all forms of aid administered by the Financial AidOffice, a student needs to obtain both a Parents’ Confidential Statement (PCS) anda Basic Educational Opportunity Grant (BEOG) application (a new freshman mayget these forms from his or her high school; a continuing student may obtain themfrom the Financial Aid Office). The parents should complete each form and thensubmit them to the appropriate offices, preferably before February 1 of the year ofexpected fall enrollment and by November 15 for spring consideration. New fresh—men should also inquire about the North Carolina Student Incentive Grant. Infor-mation on this grant should be available from the high school counselor or maybe obtained from the Financial Aid Office.Awards are made to applicants on the basis of financial need and admission tothe University. Determination of a student’s need is based on estimated educa-tional costs and a consideration of the family's financial strength—family income,student’s summer savings, family asset holdings and debts, and other resourcesthat may be available for use such as GI. Bill benefits, Social Security, VocationalRehabilitation assistance, etc.Aid is available on a non-discriminatory basis to all qualifying students. Theseawards are usually offered in combinations of scholarship or grantxloan, and/ora work-study job, depending upon the degree of need. Continuing students musthave a satisfactory record of academic achievement in order to have their aidrenewed, and a new application must be submitted each year for continued aid.

SCHOLARSHIPS
Each financial aid applicant who submits the PCS and BEOG is automaticallyconsidered for any scholarship for which he or she qualifies. Some special “name"scholarships have curricular, geographic, or other special restrictions involved.

GRANTS
Basic Educational Opportunity Grant (for which all students who have neverreceived a bachelor’s degree must apply) will provide awards ranging from $200to $1,400 to qualified students.N. C. Student Incentive Grant is a grant program for legal residents of NorthCarolina. Entering freshmen and students who have received the grant beforehave priority for future grants. Grants range up to $1,500 per academic year.Supplemental Educational Opportunity Grants are made from federal funds toundergraduate students from low-income families in amounts of $200 to $1,500per year and limited to no more than half the total amount of aid given the student.They are especially useful in encouraging promising new students to attemptcollege.
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ATHLETIC AWARDS
Athletic awards are made upon the recommendation of the Department ofAthletics to students who meet the established qualifications for such awards. A fullaward provides tuition, fees, room, meals and books.

LOANS
National Direct Student Loans—Both undergraduate and graduate studentscarrying at least halftime academic loads may be awarded these loans. Loans,like other forms of financial aid, are need-based. Nine months after ceasing to beenrolled at least half time, a student must begin paying interest on his or her loanat 3% per year as well as assuming a $30 per month minimum repayment obliga-tion. In order to establish a repayment schedule, borrowers are expected to haveexit interviews at the loan office in the Office of Business Affairs just prior tograduation or other termination of studies.Institutional Loans—A limited amount of other long-term loan money is available

in several funds, and loans made therefrom are on essentially the same liberal
terms as the National Direct Student Loans.Guaranteed Student Loans—These are federal loans provided through banks andprivate lenders in the various states. Interest is at 7% per year with the FederalGovernment paying the interest during the in-school period for students whoqualify for the interest benefit. In North Carolina, College Foundation, Inc.administers the program. Information and forms are available in the Financial AidOffice.Emergency Short-Tenn Loans—These are available in small amounts, usually notexceeding $100, to enable qualified students to meet unexpected expenses. Theseloans are usually to be repaid within 30 days and are not extended beyond theend ofa term or graduation.
COLLEGE WORK-STUDY
The federally supported Work-Study Program provides jobs on campus forstudents who qualify with need in the same manner as is required for scholarshipor long-term loan assistance. Pay rates vary with the job. Similar off-campus pro-grams, mainly in the summer, supplement the campus program as a part of thetotal Work-Study plan.

OTHER STUDENT EMPLOYMENT
The Financial Aid Office operates an employment service to assist any studentwho wants possibilities for part-time or summer work. No particular academic oreconomic qualifications are required to obtain jobs on- or off—campus outside the_College Work-Study Program. A list of current job openings is available at theFinancial Aid Office in Peele Hall.
Student Housing

North Carolina State University furnishes housing for approximately 6,395students. The University operates residence halls which house 3,813 men and
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1,722 women students. In addition, 300 apartments are available for married
students and 14 University-owned fraternity and sorority houses accommodate560 students.
RESIDENCE HALLS
The residence halls are operated to provide opportunities through a variety of

group living experiences which will complement and expand the residents’ educa-tional experiences. Each hall is staffed with selected students, both graduate andundergraduate, who are responsible directly to professionally trained people intheir area and to the Director of Residence Life. Staff members are available tohelp students initiate programs and activities and to advise and assist residents inany way possible.Living arrangements in buildings vary. Six high-rise buildings are arranged insuites of four or five rooms sharing a bath; the other buildings have a centercorridor with rooms opening on to it. Rooms are fumished but residents mustprovide bed linen, pillows and towels. (See page 34 for linen and blanket rental.)
To be eligible for University housing one must enroll as a regular full-timestudent (an undergraduate must carry a minimum of 12 credit hours per semester).Room Rentals and Reservations—All rooms rent for $180 per semester; this rateis subject to change on a year to year basis. Reservation cards are mailed with theletter of acceptance for admission to the University. These reservation cards andthe check for the rent must be returned to the Office of Business Affairs in accord-ance with the dates established by the Department of Residence Life beforeroom assignments can be made.Refund of Room Rent—If a room reservation is cancelled at the Office of Resi-dence Life, Harris Hall, in person or in writing on or before the first day of classes(the date of cancellation is the date notification is received by that office), the rentpaid will be refunded less a $25 processing fee. After the first day of classes, arefund will be given only ifthere is a waiting list of room applicants from which thevacated space can be filled. A refund given after the first day of classes will be therental fee paid less the $25 processing fee and a prorated daily charge from the firstday of classes until the room is vacated. Students who fail to notify the ResidenceLife Ofiice and who fail to check in and secure their keys on or before 5 pm. thefirst day of classes will have their reservation cancelled without refund.

HOUSING FOR MARRIED STUDENTS
The University operates 300 apartments in E. S. King Village for marriedstudents. The rental is $60 for an efficiency, $71 for a one-bedroom, and $82 fora two-bedroom including water only (gas is included in efficiency units). Thisrate is subject to change on a year to year basis. Information on availability andapplications should be requested from the Department of Residence Life, Box5072, Raleigh, N. C. 27607.

OFF-CAMPUS HOUSING
Raleigh has numerous privately owned apartments and houses available for

rent to University students. A partial listing is located in the Residence Life Officein Harris Hall. No listing is published because of the rapid turnover.
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The University does not operate a trailer parking area; however, privatelyowned parks are available within a reasonable distance of the campus.
FRATERNITIES AND SORORITIES

Seventeen of the 20 fratemities and all five social sororities chartered by theUniversity maintain chapter houses. Twelve of the fraternities and two of thesororities are housed on Fraternity Row, a University-owned project; the remain-ing eight fraternities and three sororities are located throughout the immediatecommunity.Rental fees vary in fraternity houses depending on the individual'chapter,but are approximately the same as the residence hall rates.

Academic Regulations
CLASSIFICATION OF STUDENTS

Regular degree students are classified at the beginning of each semester andsummer session. The required number of hours of each classification is:
Classification Semester Hours of Earned CreditFreshman(FR) Less than 28Sophomore (SO) 28 or more, but less than 60Junior (JR) 60 or more, but less than 92Senior (SR) 92 or more
Agricultural Institute students are designated as first (01) year if they haveearned less than 28 semester credits and second (02) year if they have earned 28or more semester credits.Unclassified students (UN) are those working for college credit, but not en-rolled in a degree—granting program. Admission as an unclassified student requiresthe dean's recommendation in the school in which the student wishes to enroll.Unclassified students must meet the same entrance requirements as regular degreestudents and must meet the same academic requirements to continue.Special (non-degree) students in the various schools are non-degree candidatescarrying seven hours (two courses) or less in a semester. Special students mustmeet the same academic requirements as regular degree students in order tocontinue during a semester. Individuals in this category are called UCS if theyhave not obtained a baccalaureate degree, and PBS if they have obtained at least abaccalaureate degree.

SEMESTER COURSE LOAD AND SPECIAL REQUIREMENTS
The University considers a minimum full-time semester load as 12 credit hoursfor undergraduates and nine credit hours for graduate students. The maximum loadfor a semester is 21 credit hours for undergraduates and 15 credit hours forgraduate students. To carry more than the maximum, a student must consult hisor her adviser and obtain the approval of the dean of his or her school.Permission is granted only under extenuating circumstances. Also, undergradu—

24



ate degree students who plan to register for 19 or more credit hours must obtainapproval from their advisers.For a regular summer session, a student must have the same approval if he orshe carries more than seven credit hours.
NOTE: The number of hours for which a student is officially enrolled is thatnumber in which the student is enrolled at the end of the second week of classes(i.e. the last day to withdraw or drop a course with a refund).
ACADEMIC ACHIEVEMENT MEASURES
Grading System

(Definition of Letter Grades and Quality Points)
Grade Definition Quality Points Per Credit Hour

ExcellentGoodSatisfactoryMarginalNo Credit
(The following grades do not havequality points and are not calculatedin the determination of quality pointaverages.)S Satisfactory (Credit-only andcertain other courses)U Unsatisfactory (Credit-only andcertain other courses)CR Credit by Examination or Ad-vanced PlacementIN IncompleteLA Temporarily LateAU AuditNR No Recognition Given for Audit

06(3sz OHNWA

Explanation of Letter Grades
D—Marginal. This grade will be used to recognize that a student’s performancewas marginal but clearly better than that of students who receive NC. (Seesection on GRADUATION REQUIREMENTS for policy on limiting the num-ber of D credits which may be used to fulfill graduation requirements.)
NC—No Credit. This grade will be used to indicate that the student is not toreceive course credit.
S—Satisfactmy. This is a passing grade to be awarded only when the quality ofthe student’s work is judged to be C or higher level. It is used as the passinggrade for students who are taking free elective courses under the credit-onlyoption. It may also be used for certain courses approved by the Provost, such asorientation courses, seminars, and research problems, in which A, B, and Cgrades are not appropriate.
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U—Unsatisfilctory. This is used to indicate that the student is not to receivecredit for a credit-only or other course for which the passing grade would be S(Sutisfizctory).
CR—Crcrlit. This is used by the Registrar to indicate course credit received byexamination or advanced placement as certified by appropriate departments orschools. This grade shall be awarded only when the advanced placement testingindicates that the quality of the student’s work in the course would have beenexpected to be of C or higher level?“
IN—Incompletc. This is a temporary grade. At the discretion of the instructor,a student may be given an IN grade for work not completed because ofa seriousinterruption in his work not caused by his own negligence. An IN grade mustbe made up by the end of the next regular semester (not including summersessions) the student is in residence unless the instructor or teaching departmentinvolved is not able to allow the makeup. In the latter case, the instructor orteaching department will notify the student and the Department of Registrationand Records when the IN grade must be made up.The student must not register again for the course while the IN grade stands.Any IN grade not removed by the end of the next regular semester in residenceor during the period specified by the instructor or teaching department willautomatically become a No Credit (NC) grade and will count as a courseattempted.NOTE: In the case of a graduating student who has received an IN, thefollowing procedures will apply:If the course is needed for graduation, the student will not be allowed tograduate until the work has been made up.If the course is not needed for graduation, the school dean or director ofinstruction must either (1) notify in writing the Department of Registration andRecords that the IN grade is to be changed to a W or (2) notify in writing theDepartment of Registration and Records that permission has been given for theIN to remain and that a deadline has been established for the completion of thecourse. In the event that the course is subsequently not completed satisfactorily,the school dean or director ofinstruction shall notify in writing the Departmentof Registration and Records that the IN grade is to be changed to a W.
LA—Tcmporurily Late. The LA is an emergency symbol to be used only whengrades cannot be reported by the teaching department or the professor on time.The LA differs from the IN grade in that the student receiving the LA has com-pleted the work of the course including the examination. The LA should not beused by a teaching department or the instructor unless it is absolutely neces-sary; when it is used the following procedure should be used:a. Return the Grade Report Rolls at the regularly scheduled time with theLA clearly marked.b. Secure a Late Grade Report Form (pink) from Registration and Recordsor departmental office.0. Return late grades on the Late Grade Report Form (pink) at the earliestpossible time and not later than 15 days after the examination.

NOTE: It should be kept in mind that the semester grade reports ofthose students who receive an LA will not be complete. This



situation often causes students to be uninformed as to theiracademic eligibility and as to the correctness of their schedulesfor the following semester.
Correction of Error in Grading~VVhen submitted to Registration and Records,
end of course grades are final and not subject to change by reason of a revision
of the instructor's judgement; nor are submitted grades to be revised on the basisof a second trial (e.g., a new examination or additional work undertaken or com-pleted). Changes may be made only within one calendar year after the date finalgrades were submitted in order to correct an error in computation or transcribing,or where part of the student’s work has been unintentionally overlooked.
QUALITY POINT AVERAGE
The number of credit hours officially attempted in a semester or summer session(for which a report of A,B,C,D,NC is received) is divided into the total number ofquality points earned (see chart, page ) to arrive at the Quality Point Average(QPA). The Quality Point Average of work attempted will be computed to threedecimal points and used solely for class ranking and academic recognition.For example, if a student takes 17 credit hours, earning an A in two 3-creditcourses, a B in one 3-credit course, and one 2—credit course, a C in a 3-credit courseand a NC in a 2-credit course, the quality point average would be:6 (credits of A) x 4 (quality points per credit hour) = 245 (credits of B) x 3 (quality points per credit hour) = 153 (credits of C) x 2 (quality points per credit hour) = 62 (credits of NC) x 0 (quality points per credit hour) = 0

‘ 45
The total number of quality points earned (45) divided by the number of credithours attempted (l7) equals the grade point average, in this case 2.647.Semester Dean’s List—Any full-time undergraduate student who eams asemester average of 3.5 or better on 12 to 14 hours of course work for whichquality points are earned or 3.25 or better on 15 or more hours of course work forwhich quality points are earned is placed on the semester Dean’s List. Studentswith NC or [N grades are not eligible for the Dean’s List. Dean’s List achievementis noted on the student’s grade report and permanent academic record.Class Rank—A student's ranking in his or her class will be determined onthe basis of the Quality Point Average and will be indicated on his or her perma-nent academic record upon graduation.

GRADE REPORTS
At the end ofeach semester or summer session, Registration and Records issues agrade report showing all grades earned during that grading period.At registration students will be asked to complete an address form giving amailing address to which grade reports and other University correspondence willbe mailed. Students have the choice of having their grade reports sent to theirparents or guardians. However, students may elect to have their grade reportssent directly to themselves.Change of Name or Address—It is the student’s responsibility to inform Regis-tration and Records of any changes in name or address. Failure to do this may
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prevent prompt delivery of important University correspondence. Also, newsstories about Dean’s List students are sent to N. C. newspapers based on home-town information fumished Registration and Records.
ACADEMIC RETENTION-SUSPENSION RULES
An undergraduate student shall be suspended at the end of any academic yearor summer session if that student fails to pass at least 50 percent of the cumulativehours attempted with satisfactory grades or better (A, B, C, S, and CR). Totalcredit hours passed with grades of A, B, C, S, and CR are divided by total credithours attempted to determine this percentage. Grades of D, NC, U (plus F, FD,FA, and F1 which were used prior to the 1974 fall semester) are less than satis-factory. (Note: NC grades made prior to the 1974 fall semester are not calculatedin the cumulative hours attempted.)The exceptions to the above suspension policy are that no student will be sus-pended (a) at the end of the fall semester, (b) at the end of the spring semester ifthat is the student’s first semester, or (c) at the end of any semester in which thatstudent has passed nine or more credit hours with satisfactory or better grades(A, B, C, S, and CR), or 50 percent of the hours completed in the case ofa studentofficially enrolled that semester for less than 12 credit hours at the end of thesecond week of classes.Suspended students are eligible to attend the summer session at NCSU and/ortake independent study by extension (formerly correspondence) courses offeredby NCSU to improve their academic standing and will be eligible for readmissionwhen they have raised their cumulative percentage of total hours passed withgrades of C, its equivalent or better, to at least 50 percent of the total hoursattempted at NCSU.Students who were suspended prior to the 1974 fall semester under the quality-point- deficit system will be eligible for readmission if they have passed withgrades of A, B, C, S, and CR at least 50 percent of the total hours attempted atNCSU. Suspended students who have had a break in residency must file anApplication for Readmission.Appeal of Suspension—The Admissions Committee will consider petitions froma suspended student when there are extenuating circumstances. A letter of petitionshould be written by the student to the Admissions Committee stating:a. The reason for his or her academic difficulty; andb. The reasons why the student believes he or she can now be successful inmeeting the University’s academic standards and complete all degree re-quirements within a reasonable length of time; andc. The address and telephone number to be used for notification of the Ad-missions Committee’s decision.A student who has been denied readmission on his or her petition letter maysubsequently request a personal appearance before the Admissions Committee.

WITHDRAWAL FROM THE UNIVERSITY
If a regularly enrolled degree student wishes to withdraw from the University(dropping all courses) during a semester or summer session, the student initiatesthe official withdrawal process at the Counseling Center.
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Determination of grades and the entry on the permanent academic record for astudent withdrawing during a semester depend upon his or her reasons forwithdrawal and the time of withdrawal in the semester. A student who discon-tinues attendance in all classes without officially withdrawing will receive all NCgrades.A student who withdraws after the first two weeks of classes of a semester willreceive no refund of tuition and fees, except in unusual cases approved by theRefund Committee. All courses dropped prior to the fourth week of classes in asemester will not appear on the permanent academic record.Withdrawal from a regular semester constitutes a break in the student’s resi-dence, and, if the student plans to return‘, he or she must file a readmission formeven though preregistration for the next academic period may have been com—pleted.
READMISSION OF FORMER AND SUSPENDED STUDENTS
Aformer student returning is one who a) was not in attendance during the fallor spring semester prior to applying for readmission or b) withdrew from theUniversity during a fall or spring semester. All former students returning, bothgraduates and undergraduates, must apply for readmission to the Department ofRegistration and Records, N.C.S.U., P.O. Box 5745, Raleigh, NC. 27607 at least30 days prior to the date of desired enrollment.A student who receives a bachelor’s degree must apply for admission to theGraduate School or for readmission as an unclassified or professional student. Anundergraduate working toward a second degree must reapply only if there hasbeen a break in residence. Otherwise, only a curriculum change form indicatingthe desired second major must be submitted to Registration and Records.Preregistration alone is not sufficient to enable the student to be readmitted.

Regulations
1. A student who was eligible to continue at NC. State at the time of his or herleaving is eligible to return (except as indicated immediately below). Studentsin this categoy need only complete a readmission form. 'a. A student who was eligible to continue at the time of his or her leaving butwho has subsequently taken work at another institution and earned lessthan a C average on such work must complete a readmission form andwrite a letter of petition to the Admissions Committee.b. A student eligible to continue at the time of his or her leaving who hassubsequently taken correspondence and/or extension work at NC. Stateand earned grades which resulted in suspension must complete a readmis-sion form and write a letter of petition to the Admissions Committee.2. Suspended Students. For condition of suspension, see Academic Retention-Suspension Rules, page 28. For readmission, follow procedures outlined under“Appeal of Suspension.”
REPEATINC COURSES
A student who repeats a course, regardless of the grade previously made, willhave both grades counted in his or her cumulative Quality Point Average. An
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undergraduate student is allowed as many semester hours as are appropriate inone’s curriculum for courses: 1) titled seminar, special problems, special topics,independent study or research (usually numbered 490-499 or 590-599); 2) cover-ing topics difierent from those studied when the courses were taken previously.However, for any courses other than one that satisfies these conditions, ifa studentrepeats and passes the course both times, the semester hours will be counted onlyonce toward the number of hours required for graduation.The adviser’s approval is required for a student to repeat any course previouslypassed. Approval should not be given when a student wishes to repeat a coursealready passed with a grade of A or B. Nor should it be given when: l)‘ a studentwishes to repeat a lower division course that he or she has passed with a grade ofC or better after successfully completed an advanced course covering the samematerial or 2) a student wishes to repeat a lower level course that he or she haspassed with a C or better which is a prerequisite for an advanced course that heor she had already successfully completed.
CREDIT-ONLY COURSES

Each undergraduate student has the option to count toward graduation require-ments a maximum of 12 semester hours in the category of “credit-only” courses(exclusive of courses which departments or instructors choose to grade on aSatisfactory-Unsatisfactory basis with the approval of the Provost’s Office). Thestudent may select as “credit-only" any course offered by the University exceptthose in Military Science and Aerospace Studies. Selected courses must be includedunder the free elective category of the specific curriculum in which the studentis enrolled. The student will be responsible for attendance, assignments andexaminations.The student’s performance in a “credit-only” course will be reported as S(Satisfactory grade for credit-only course) or U (no credit grade for credit-only
course) and will not affect his or her Quality Point Average. An S allows the coursecredit to be counted toward the student’s graduation requirements. “Credit-only"work may drop a student below 12 hours of course work for which quality pointsare earned and thus make him or her ineligible for the semester Dean’s list.
AUDITS
A student wishing to audit a course must have the approval of his or heradviser and of the department offering the course. Participation in class discussionand in examinations is optional with the instructor. Auditors receive no coursecredit; however, they are expected to attend classes regularly.A student who has taken a course for audit may, with his or her adviser’sapproval, enroll in the course for credit during a subsequent semester or summersessron.

CREDIT BY EXAMINATION
A currently registered undergraduate student (degree, unclassified, or special)desiring to take an examination for course credit in lieu of enrolling or re-enrollingfor a course must initiate a request with his or her adviser (except when ateaching department initiates group testing of beginning students for placement
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purposes and grants credit). If the adviser approves, the student arranges for theexamination with the department offering the course. The department may admin-ister the examination in any manner pertinent to the materials of the course. Theacademic standards for credit by examination will be commensurate with theacademic standards for the course.If the student performs satisfactorily on the examination, the instructor willnotify Registration and Records on a late grade report form by stating “Credit byExamination.” The appropriate number of credit hours is entered on the student’s
permanent academic record and he or she is issued a grade report. Credits earnedin this manner are considered in the same way as transfer credits and are notused in the computation of the student’s Quality Point Average. Registration andRecords will post course credit to the permanent academic record only if thestudent is currently registered unless the student is a graduating senior and this isthe only course required for graduation. If the student does not exhibit satisfactoryperformance, no action beyond notifying the student is required. However, thestudent is not eligible for another such examination in the same course. Once astudent has failed a course or has attempted more than fifty percent of a course,he or she may not attempt credit by-examination for that course. Under unusualcircumstances, exceptions may be made upon the written recommendation of theadviser and the approval of the department concerned.

CURRICULUM CHANGE
To initiate a curriculum change, a student secures a Curriculum Change Formfrom the office of his or her dean or director of instruction, obtains the requiredsignatures, and files the completed form with Registration and Records, preferably

by the end of the preregistration period.From the standpoint of advising, preregistration, and dropping courses, thestudent is considered to be in the new curriculum as soon as the CurriculumChange Form is completed and filed with Registration and Records, and his orher records are transferred to the new department.

GRADUATION REQUIREMENTS
Students are eligible for graduation when they have satisfied all the academicrequirements of their degree program as specified by their major department, their

school, and NCSU.Limited D Grades—A grade of C, its equivalent or better, is required for eachcourse in a student’s degree program. A student’s major department, however,(a) may accept up to 12 credit hours of Us for graduation and (b) may designatecourses or categories of courses in which US will not be accepted for graduation.A statement of departmental policy in this matter shall accompany all curriculamaterial distributed to students. All D grades earned prior to 1974 fall semester
may be used to satisfy course requirements insofar as they are allowed at that timeby the department granting the degree. No more than 12 additional credits of Dearned in the 1976 fall semester, or thereafter, may be used to satisfy courserequirements for courses in which the D grade is acceptable to the departmentgranting the degree.
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Quality Point Average—Since the 1974 fall semester, the Quality Point Average
has not been a part of the graduation requirements.Previous Quality Point Deficits—Students who have quality point deficits in-curred prior to the 1974 fall semester may select one of two options to achieveeligibility for graduation:a. making up those quality point deficits which were incurred prior to the1974 fall semester by earning a sufficient number of A or B grades. (Dgrades may be repeated for this purpose.) NC grades received during the1974 fall semester or thereafter, and D grades earned during the 1976 fallsemester or thereafter shall have no effect on quality point deficits incurredby students prior to the 1974 fall semester; orb. repeating with a C grade or better all courses required for graduation inwhich the previous grade was a D and for which D grades have beendetermined to be unacceptable by the student’s major department.Under this option the courses repeated may not be counted as free electivesand the make-up of any pre-existjng quality point deficit shall not berequired.Transfer and Independent Study Credits—Individual departments and/orschools may determine their own limits, if any, of credit hours for transfer and/orindependent study by extension (formerly correspondence) courses.Residence Requirements—A transfer student, to be eligible for a bachelor'sdegree, normally must earn at least 20 of his or her last 30 hours of credit inresidence on this campus; however, individual departments and/or schools maywaive this guideline and determine their own residency requirements for abachelor’s degree.Students who have satisfactorily completed the requirements for more than onebachelor’s degree may, upon the recommendation of their deans, be awarded twobachelor’s degree at the same or at different commencement exercises. To earntwo degrees the student registers in one school or department and, with the co-operation of the second school or department, works out his or her program tocover the requirements for both. The student must file an approved CurriculumChange Form labeled “Second Degree" with Registration and Records.
TRANSCRIPTS OF ACADEMIC RECORD
A transcript is an exact copy of a student’s permanent academic record at thetime it is issued. A fee of one dollar is charged for each transcript.No official transcript may be issued to or for a student who is indebted to theUniversity until such indebtedness has been paid or satisfactorily adjusted.Official transcripts are released only upon the written request of the studentto Registration and Records, Box 5745, Raleigh, NC. 27607.

NONDISCRIMINATION STATEMENT
North Carolina State University is dedicated to equality of opportunity withinits community. Accordingly, North Carolina State University does not practice orcondone discrimination, in any form, against students, employees, or applicants onthe grounds of race, color, national origin, religion, sex, age, or handicap. North
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Carolina State University commits itself to positive action to secure equal oppor-
tunity regardless of those characteristits.North Carolina State University supports the protection available to members
of its community under all applicable Federal laws, including Titles VI and VII
of the Civil Rights Act of 1964, Title IX of the Education Amendments of 1972,
Sections 799A and 845 of the Public Health Service Act, the Equal Pay and Age
Discrimination Acts, the Rehabilitation Act of 1973, and Executive Order 11246.
For information concerning these provisions, contact:Dr. Lawrence M. ClarkAssistant Provost & Affirmative Action Officer208 Holladay HallNorth Carolina State UniversityRaleigh, North Carolina 27607

Special Programs
HONORS PROGRAMS
Honors Programs are designed to provide individualized programs of study for

promising young scholars. The Schools of Agriculture and Life Sciences, Engineer-
ing, Forest Resources, Liberal Arts, Physical and Mathematical Sciences, and
Textiles have separate plans built around honors courses, supervised research,
and special seminars. Students who demonstrate exceptional ability and achieve-
ment during their freshman or sophomore year are eligible to participate. Infor-
mation is available from faculty advisers and from the oEice of the dean of each
school. '
COOPERATIVE EDUCATION PROGRAMS
The Schools of Engineering, Forest Resources, Liberal Arts, Physical and

Mathematical Sciences and Textiles offer an optional five-year plan under which
students may alternate semesters of work in their professional field with on-campus
study during the sophomore and junior years. Students who want to participate
in a co-op program should discuss the possibilities with their faculty advisers.

The D. H. Hill Library
The D. H. Hill Library’s book and bound journal collection totals some 750,000

volumes and is particularly strong in the biological and physical sciences, in
engineering, agriculture, and forestry. The arts, humanities, and social sciences
are also well represented. The library regularly receives more than 6,500 maga-zines, jOurnals and other periodical publications.

Three special collections form on-campus branches of the Hill Library—the
Burlington Textiles Library in Nelson Hall containing holdings in textile tech-nology and textile chemistry; the Harrye B. Lyons Design Library in Brooks Hallcontaining holdings in architecture, landscape architecture and product design;and the Forest Resources Library and reading room in Biltmore Hall.
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The library’s collections are open to all students and faculty for over 100 hoursper week.

General Information
FOOD SERVICE

Food Service is provided at the University Student Center, the UniversityStudent Center Annex and in six campus snack bars. The average cost of food forthe academic year is estimated to be $990.
AUTOMOBILES

Every student desiring to park on campus is required to register his or hervehicle(s) with the Traffic Records Office and pay a registration fee. A booklet ofregulations is published and distributed each fall.No student may register or acquire parking permits for a vehicle not owned bythe student, his or her spouse, a parent, or a guardian. The Chancellor shall haveauthority to establish the number of vehicles which any student may register andoperate pursuant to these regulations. Unless increased by the Chancellor, thenumber ofsaid vehicles shall be one.
LAUNDRY
The University operates a laundry and dry cleaning facility on campus atreasonable prices. Branch offices are located in the residence halls for the con-venience of the students.

LINEN AND BLANKET RENTAL
During the regular academic year and summer school the student may rent ata reasonable rate a linen bundle (consisting of 2 twin bed sheets, 3 towels, pillow-case) and/or pillow. The student may exchange his linen weekly at the branchoffices in the residence halls or the main laundry on Yarborough Drive. An N. C.State University monogrammed blanket is also sold through this program. Theseservices are available to both on- and off—campus students. Application forms forthe regular academic year are mailed in July to each student. Students wishing theservice for summer school terms should apply to Office of Auxiliary Services, 203Holladay Hall, N. C. State University.Upon withdrawal from the program, and at the request of the user, refunds aremade based on weeks used and less a small handling charge.

HEALTH
North Carolina State University seeks to safeguard the health of the student inevery way possible. The Student Health Service, located in Clark Hall Infirmary,offers medical care to students on an outpatient and inpatient basis. The 50 bedfacility is staffed by full-time physicians, registered nurses and other medical sup-port personnel.During the scheduled academic sessions, the Health Service is open 24 hours
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a day, seven days a week. Physicians maintain regular office hours Monday through
Friday and are on call at all times to assist the nurses on duty when the condition
of a patient warrants immediate attention.Each full-time student pays a medical fee which covers professional services
either as an outpatient or inpatient; i..,e visits to M.D, routine laboratory pro-
cedures and X rays performed in the Student Health Service, and medicationsavailable1n the student pharmacy.In all cases of serious illness or injury, notice to the immediate family is
strongly encouraged. This notice will be made by the attending physician unless
expressly forbidden by the student. All health and medical information is confi-
dential and is not divulged to anyone without the written consent of the patient.
A physical examination is required of all entering full-time students, and the

completed examination form should be mailed to the Student Health Service
thirty days before a student is scheduled to register for the first time. If the
examination is not made before entrance, the student will be given a physical
examination at the University for which a fee is charged. Blanks for the physical
examination may be obtained from the Oflice of Admissions.
ACCIDENT AND HEALTH INSURANCE
The University offers annually a plan of student accident and health insurance.

The insurance covers the surgical, accident, and hospital needs of the student as a
supplement to the services offered through the infirmary. Each year complete
information will be made available to students before school opens.

Foreign students are required to enroll in the accident and health insurance
plan provided through the University or to have similar coverage under other
insurance plans or arrangements with their sponsors.
ORIENTATION

During the month of June, an orientation program is held for freshmen entering
N. C. State for the first time in the fall semester. Freshmen are expected to attend
the two-day program that corresponds with their major field of study. In the eventan entering freshman cannot attend the summer program in June, a “late” orienta-
tion is held in August just prior to the beginning of fall semester.

Transfer students who are entering N. C. State for the first time in the fallsemester are encouraged to attend the Transfer Student Orientation Program held
on registration day.Special orientation sessions are held for students who enter in the springsemester or either summer school session.In addition, the Office of Student Development sponsors an optional orienta-
tion program for black students during the fall semester.
COUNSELING
The Counseling Center in Harris Hall_has a staff of full-time counselors to helpstudents with adjustment to college life, vocational and curricular choice and otherproblems a student might wish to discuss with a professionally trained counselor.The Center administers vocational tests and maintains a file of occupational infor-mation to help guide students in career selection.
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Referral can be made for students needing special kinds of help.Students may come to the Center on their own accord, or they may be referredby teachers, advisers or other members ofthe University staff. There normally is nocharge for conferences; nominal fees are charged for group counseling and con-tinuing marriage counseling.
FACULTY ADVISERS

At North Carolina State University the primary responsibility for planning anacademic program and meeting graduation requirements rests with the student.In order that information and assistance be available when needed, each regulardegree student is assigned to a faculty adviser who is usually in the student’s majorfield ofstudy.School and department coordinators of advising, deans, directors of instruction,department heads and members of the faculty keep office hours and expectstudents to consult them individually whenever necessary.
FOREIGN STUDENT AND STUDY ABROAD ADVISING
The foreign student and study abroad adviser offers assistance to foreign stu-dents with visg, passports, currency permits, tax information, and medical, per-sonal and social problems.All foreign students are required to take an International Student Orientationcourse (ISO—100) to acquaint them with University procedures and the practicalproblems ofliving in the United States.Any student desiring information on travel and study abroad may use the faciliti-ties of this office. International Student ID Cards may be purchased by qualifyingfull-time students.

CAREER PLANNING AND PLACEMENT CENTER
The Career Planning and Placement Center offers assistance to all studentsat North Carolina State University at all degree levels. Service is available on ayear round basis. Advice on the relationship of personal career goals to variousprograms of study and assistance in the identification of individual aptitudesand abilities affecting career potential are available. Students are encouraged toparticipate in a Career Planning Workshop in the freshman or sophomore year.This office arranges and coordinates job interviews between students andemployer representatives. Seniors are urged to use this placement service forinterviewing with potential employers. The staff also recommends contacts withemployers not scheduled to visit the campus, and will advise students of jobopportunities given to the center by mail or telephone.

COOPERATING RALEIGH COLLEGES
Cooperating Raleigh Colleges is a consortium, or voluntary organization, com-prised of North Carolina State University, Meredith College, Peace College, St.Augustine’s College, St. Mary's College and Shaw University. The organizationpromotes inten’nstitutional cooperation and cooperative educational activitiesamong the six institutions. Agreements provide the opportunity for any student to
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enroll at another institution for a course or courses not offered at one’s homecampus. (Also see Interinstitutional Registration, page 18.)

Student Activities
North Carolina State University makes every effort to provide the student withsurroundings which are pleasant and conducive to intellectual growth. Respectingthe student as an individual, the University assures him or her the maximum ofpersonal liberty within the limits necessary for orderly progression of class work.In return, the student is expected to pay serious attention to his or her purpose inattending this University and to observe rules of conduct consistent with maturity.Through the various services and activities identified with everyday life on campus,as well as through the several extracurricular organizations and functions, the stu-dent at N. C. State has an opportunity for acquiring experience in group leader-ship and community living which may serve one well in one’s professional career.

STUDENT BODY GOVERNMENT AND STUDENT JUDICIAL SYSTEM
When students enter North Carolina State University, they become membersof a self-governing community. Legislative, executive and judicial authority, inso-far as student affairs are concerned, rest with the student body government whichoperates within the framework of over-all University administration. The studentbody government members and judicial department members are elected incampus—wide elections.During each registration period, students are asked to sign either an honor codepledge or a recognition of academic integrity statement. These statements reflectthe emphasis that N. C. State student government places upon academic integrity.

CLUBS AND SOCIETIES
Honorary—Honorary societies at N. C. State are Golden Chain, senior leader-ship; Blue Key, junior leadership; Thirty and Three, sophomore leadership; PhiEta Sigma, men’s freshman scholarship; Alpha Lambda Delta, women’s freshmanscholarship; and Phi Kappa Phi, junior, and senior and graduate students scholar-ship.Professional and Technical—Each school at N. C. State sponsors or supervisesa large number of professional and technical societies and clubs. Students in everyarea of instruction are encouraged to join with their fellow students in pursuingtheir common interests. Many of these organizations contribute greatly to thestudent’s professional and social growth.Social Fraternities and Sororities—Twenty national social fraternities havechapters at State.The social fraternities at N. C. State are Alpha Gamma Rho, Alpha Phi Alpha,Delta Sigma Phi, Farm House, Kappa Alpha, Kappa Sigma, Lambda Chi Alpha,Phi Kappa Tau, Pi Kappa Alpha, Pi Kappa Phi, Sigma Alpha Epsilon, SigmaAlpha Mu, Sigma Chi, Sigma Nu, Sigma Phi Epsilon, Sigma Pi, Tau KappaEpsilon, Theta Chi, Alpha Sigma Phi and Delta Upsilon.State has five national social sororities, Sigma Kappa, Alpha Delta Pi, Alpha
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Phi, Delta Sigma Theta and Alpha Kappa Alpha.
Other Organizations—There are over 200 campus organizations that a studentmay join or participate in. These organizations cater to all interests and levels ofinvolvement, and most are open to all students.

STUDENT PUBLICATIONS
A variety of publications, both general and school-sponsored, are edited andmanaged by student officers. A student may gain journalistic experience and train-ing in writing, editing or management by working on these publications.The four general publications, The Agromeck, WKNC—FM, the Technician,and the Windhover are supported in large part by a publication fee included ineach student's fees.The Agromeck is the University yearbook, providing a record of the seniorclass and ofthe principal events of the school year. The yearbook recalls in picturesthe varied activities of the student body through the year, and is published for theentire student body.The Technician is the student newspaper issued three mornings a week.Although it is not a publication in the strictest sense of the word, VVKNC-FMserves the same function through a different medium. It offers opportunities forextracurricula training in broadcasting techniques as well as training in adminis-tration and program planning.The Windhover is the literary magazine for the campus.Each student receives a copy of the current handbook, which contains detailedinformation about student organizations, activities, and policies.Several of the schools have their own publications issued under the generalsupervision of the particular school and dealing with material of special interestto students in that school. These publications and the school they represent in-clude Agri-Life, Agriculture and Life Sciences; the Pi-Ne-Tum, Forest Resources;The Southern Engineer, Engineering; The Textile Forum, Textiles; The Publica-tions of the School of Design; and The Scientist, Physical and MathematicalSciences.

ATHLETICS
North Carolina State University offers a variety of athletic activities. In additionto voluntary programs of intramural and intercollegiate sports, freshmen andsophomores are required to take two to four semesters of physical education.Juniors and seniors take physical education as an elective.Intercollegiate—The Department of Athletics conducts the University’s inter-collegiate athletics program involving 14 varsity sports for men and seven forwomen.The athletics program is administered by the Athletics Director with theAthletics Council, made of seven faculty, three alumni and three students, func-tioning to exercise institutional responsibility and control of the intercollegiateathletics program. The program is self-sufficient and is operated through gatereceipts and student fees. Athletics grants—in—aid are provided through the NorthCarolina State Student Aid Association (Wolfpack Club)., The University facilities include double-decker Carter Stadium, featuring41,000 sideline seats, Reynolds Coliseum holding 12,000 for basketball, and Doak
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Field having 3,800 seats for baseball. A nine-lane tartan track and a 2,200 seatswimming stadium, with a twenty-five yard by twenty-five meter pool, are alsoavailable.Intramurals—The University maintains a program of intramural sports whichis administered by the Department of Physical Education. Intramural activitiesare divided into three basic programs: traditional sports, sports clubs, and annualevents.In the traditional sports program individual and team sports are offered to bothmen and women with participation being voluntary. Competition is divided intofour divisions: 1) residence halls 2) fraternity 3) open and 4) women. Thirteensports are offered in the residence hall and fraternity divisions, while 11 sportsare offered in the open division. In the women’s division competition is offered in13 different activities.
MUSICAL ORGANIZATIONS

Since the early days of North Carolina State, musical organizations have playedan important part in campus life presenting concerts, furnishing music for officialUniversity functions and performing at athletic events. The combined membershipof these organizations constitutes the largest voluntary student organization oncampus. Students may join the bands, choral organizations, orchestras, and pipesand drums by reporting for an audition at the time and location indicated in theorientation schedule. Rehearsals are arranged to avoid conflicts with other classesor with study time. Membership in all musical organizations is open to anyregularly enrolled student.Bands—The Symphonic Band, the Fanfare Band, the Brasschoir Band and theMarching Band make up the four divisions of the N. C. State bands. Each bandserves a specific purpose and assignments are made according to individual in-terests and abilities. The Symphonic, Fanfare and Brasschoir Bands are concertorganizations, with the Symphonic Band having the most rigid requirements.Choral Groups—The Varsity Men’s Glee Club, the University Choir, theWomen’s Chorale, the University Singers and the Chamber Music Singers makeup the five choral divisions. Placement in an organization is made according tothe student’s abilities and interest. These groups present concerts each year, bothon and off campus, as well as making radio and television appearances, recordings,tours and providing small ensembles for special occasions.Orchestras—A wide range of orchestral music is read and performed. Placementin the North Carolina State University Symphony Orchestra is according toindividual interest and ability. Several concerts are presented each year on andoff campus providing an opportunity to coordinate musical efforts with profes-sional musicians, recognized locally and nationally. Provisions are made for thosewith an interest in string quartet and other small ensemble experience.NCS Pipes and DrumsfiStudents may learn an instrument known to many ofNorth Carolina’s early settlers and represent the University through a unique anddistinctive medium, the NCS Pipes and Drums. The organization performs severaltimes throughout the year at University and community functions. Pipes, drums,and equipment are furnished. No piping experience is necessary.Musician-in-Residence—North Carolina State University established this specialchair in the music department to facilitate the University's cultural development.
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Internationally known musicians are appointed to this position on a rotating basis.They are available without charge to all University classes and organizations forconcerts and presentations.Music and the Technical Disciplines—The Schools of Engineering, Liberal Artsand Forest Resources, the Division of University Studies and the Department ofMusic are cooperating to foster interaction between the technical disciplines andmusxc.Courses to be offered will undertake the scientific study of musical sounds andthe instruments which produce them. An interdisciplinary approach will enablestudents to combine these courses with their major fields. (For example, see Engi-neering Operations, page 123.)
UNIVERSITY STUDENT CENTER
The University Student Center, with its branches in the Frank Thompsonbuilding and in the Erdahl—Cloyd wing of the D. H. Hill Library, provides a focalpoint for much of the extra-curricular life on campus. The programs it sponsorsinclude training in all aspects of threatre, plays produced by students, instructionand independent work in all kinds of crafts, a wide range of professional perform—ances in jazz, pops, folk and classical music, dance and threatre. There are studentcommittees working in all of these areas. Other student committees presentlectures, films, games tournaments, black cultural programs, coffee houses, gallery

exhibits and opportunities for volunteer services.The facilities in the University Student Center and its branches include twotheatres, a craft center, vending areas, newsstands, games rooms, a barber shop,the newspaper offices, yearbook office, radio station, Student Government offices,meeting rooms, offices for the IFC and IRC, off-campus students and space forreligious workers.In the Center and in the Erdahl-Cloyd annex are a wide variety of food servicefacilities including a cafeteria, two snack bars, a delicatessen, ice cream bar, buf-fetcria and salad bar.
THOMPSON THEATRE
Thompson Theatre is a student oriented theatre with an emphasis on flexibilityand experimentation. Each production is open to all NCSU students, whetherexperienced or not, as actors, technicians, crew members and directors.The physical elements of the theatre are flexible, with seating, walls andstaging that can be arranged in a variety of combinations to form any kind oftheatre from proscenium to in-the-round.Two types of productions are presented each year. The “Majors" are directedand produced by the professional theatre staff. Experimental Studio Theatreproductions are completely produced by students under the guidance and super-vision of the professional staff.Thompson Theatre works closely with the Department of Speech-Communica-tion which offers some courses for those interested in theatre.
The University Players is the student organization within the threatre whichrecommends theatre operating policies and helps to determine the threatre’sprogram.
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STEWART THEATRE
Stewart Theatre, located in the University Student Center, offers an opportunityfor students and other members of the University community to see and hear thebest in professional performances: plays, jazz, pops, folk and chamber music con-certs, both modern dance and ballet, films and lectures. The theatre also sponsorsa series of musicals at Memorial Auditorium in downtown Raleigh. Special ratesare available to NCSU students.

CRAFTS CENTER
Located on the ground floor of the Thompson building is one of the finest craftsfacilities on a university campus in the southeast. Instruction is offered inceramics, woodworking, photography, textile design, weaving and a host of othercrafts. The facilities are also available for independent work. The Crafts Centeris open year-round. Supplies for most crafts can be purchased at the Center.

Centralized Computational
Resources
North Carolina State University is one of three universities owning the TriangleUniversities Computation Center (TUCC) located in Research Triangle Park nearRaleigh. Other participating institutions are the University of North Carolina atChapel Hill and Duke University at Durham.Central equipment located at TUCC is an IBM System 370 Model 165 with 4.0million characters of memory. In addition, more than 225 million characters ofdisk storage are available as well as extensive teleprocessing equipment for com-munication with member universities and other institutions throughout the State.A Hewlett Packard HP 2000 System provides an interactive service using theBASIC language. There is planned for addition in early 1977 an IBM Model165-2 with 2 million characters of memory.Each university has one high-speed terminal and many medium and low-speeddevices in key places on campus for communication with TUCC.The principal computer on the N. C. State campus is an IBM 370 Model 135.It provides high-speed communication with TUCC and simultaneously processesadministrative data processing applications. Other terminals include severalmedium-speed facilities and many typewriter-like and cathode ray tube devicesused for faculty and student research and for instruction in credit and noncreditcourses. Each of the eight schools and an increasing number of departmentsutilize these facilities as an important tool in the total educational process.The University Systems Analysis and Control Center provides centralized com-puting facilities for data acquisition, control and simulation built around an IBMSystem 7. The center maintains a versatile hybrid facility for faculty and studentuse. There are 17 hybrid simulation terminals for instruction. A CT 11-40 isavailable for graphics, research and instruction. Various mini-computers, smallanalog computers, and a microprocessor laboratory are available for instructionand research. '
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University Calendar
SPRING SEMESTER, 1977
January 10January 11January 12January 26
February 9
March 4
March 14March 18
April 11April 29April 30-May 1May 2-11
May 14

Mon.Tues.Wed.Wed.
Wed.
Fri.
Mon.Fri.
Mon.Fri.
Sat.-Sun.Mon.-Sat.Mom-Wed.Sat.

SUMMER SESSION, 1977
First Session
May 24May 25May 30
June 3
June 10
June 28June 29
Second Session
July 5July 6July 11
July 15
July 22
August 9August 10

Tues.Wed.Mon.

Tues.Wed.
FALL SEMESTER, 1977
August 25August 26August 29September 5September 12
September 26
42

Thurs.Fri.Mon.Mon.Mon.
Mon.

Registration DayChange Day (Late registration, Drop/Add)First day of classesLast day to add a course and last day to with-draw (or drop a course) with a refundLast day to drop a course at 400 level _or belowwithout a gradeMid-semester reports due; spring vacation be-gins at 10:00 p.m.Classes resume at 8:00 a.m.Last day to drop a course at the 500 or 600 levelwithout a gradeHolidayLast day of classes
Reading days
Final examinationsCommencement

Registration DayFirst day of classesLast day to add a course; last day to withdraw(or drop a course) with a refundLast day to drop a course at the 400 level orbelow without a gradeLast day to drop a course at the 500 or 600 levelWithout a gradeLast day of classesFinal examinations

Registration DayFirst day of classesLast day to add a course; last day to withdraw(or drop a course) with refundLast day to drop a course at the 400 level orbelow without a gradeLast day to drop a course at the 500 or 600 levelwithout a gradeLast day of classesFinal examinations

Registration DayChange Day (Late registration, Drop/Add)First day of classesHolidayLast day to add a course and last day to with—draw (or drop a course) with a refundLast day to drop a course at the 400 level orbelow without a grade



October 14October 14October 19October 28
November 23November 28December 9December 10-11December 12-21

Fri.Fri.Wed.Fri.
Wed.Mon.Fri.
Sat.-Sun.Mom—Sat.Mom-Wed.

SPRING SEMESTER, 1978
January 9January 10January 11January 25
February 8
March 3
March 13March 18
March 27April 28April 29-30May 1-10
May 13

Mon.Tues.Wed.Wed.
Wed.
Fri.
Mon.Fri.
Mon.Fri.Sat.-Sun.Mom-Sat.Mom-Wed.Sat.

SUMMER SESSIONS, 1978
First Session
May 23May 24May 29
June 2
June 10
June 27June 28
Second Session
July 5July 6July 11
July 17
July 22
August 9August 10

Tues.Wed.Mon.

Wed.Thurs.Tues.
Mon.
Fri.
Wed.Thurs.

Mid-semester reports dueFall vacation begins at 10:00 pm.Classes resume at 8:00 a.m.Last day to drop a course at the 500 or 600 levelWithout a gradeThanksgiving vacation begins at 1:00 pm.Classes resume at 8:00 a.m.Last day of classes
Reading days
Final examinations

Registration DayChange Day (Late registration, Drop/Add)First day of classesLast day to add a course and last day to with-draw (or drop a course) with a refundLast day to drop a course at the 400 level orbelow without a gradeMid-semester reports due; spring vacation be-gins at 10:00 pm.Classes resume at 8:00 a.m.Last day to drop a course at the 500 or 600 levelwithout a gradeHolidayLast day of classesReading days
Final examinationsCommencement

Registration DayFirst day of classesLast day to add a course; last day to withdraw(or drop a course) with a refundLast day to drop a course at the 400 level orbelow without a gradeLast day to drop a course at the 500 or 600 levelwithout a gradeLast day of classesFinal examinations

Registration DayFirst day of classesLast day to add a course; last day to withdraw(or drop a course) with a refundLast day to drop a course at the 400 level orbelow without a gradeLast day to drop a course at the 500 or 600 levelwithout a gradeLast day of classesFinal examinations
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FALL SEMESTER, 1978
August 24August 25August 28September 4September 11
September 25
October 13October 13October 18October 27
November 22November 27December 8December 9-10December 11-20
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Thurs.Fri. ‘Mon.Mon.Mon.
Mon.
Fri.Fri.Wed.Fri.
Wed.Mon.Fri.
Sat.-Sun.Mom—Sat.Mom-Wed.

Registration DayChange Day (Late registration, Drop/Add)First day of classesHolidayLast day to add a course and last day to with-draw (or drop a course) with a refundLast day to drop a course at the 400 level orbelow without a gradeMid-semester reports dueFall vacation begins at 10:00 p.m.Classes resume at 8:00 a.m.Last day to drop a course at the 500 or 600 levelwithout a gradeThanksgiving Vacation begins at 1:00 p.m.Classes resume at 8:00 a.m.Last day of classes
Reading days
Final examinations



SCHOOLS AND
PROGRAMS OF STUDY

There are eight major undergraduate academic divisions at North Carolina StateUniversity. These are the Schools of Agriculture and Life Sciences, Design, Educa-tion, Engineering, Forest Resources, Liberal Arts, Physical and MathematicalSciences and Textiles. The programs of study are outlined by school. Informationconcerning specific courses is given in the section of the catalog on course descrip-tions.In addition to information about the schools, this section contains descriptions ofthe military training program (ROTC), the Graduate School, University Studies,Continuing Education and Summer Sessions.Throughout the programs of study given in this section, departmental codes,course numbers and course titles are used. The key to the departmental code follows.This key will aid in locating individual courses in the course description section.
Code Name Code NameAC & ALS Agriculture and Life Sciences ISO International Student(General Courses) OrientationACC Accounting LA Liberal ArtsANS Animal Science LAR Landscape ArchitectureANT Anthropology LAT LatinARC Architecture MA MathematicsART Art MAE Mechanical and Aerospace Engi-AS Aerospace Studies (ROTC) neeringBAE Biological and Agricultural MAS Marine SciencesEngineering MAT Materials EngineeringBCH Biochemistry MB MicrobiologyBMA Biomathematics MS Military Science (ROTC)BO Botany MUS MusicBS Biological Sciences MY MeteorologyCE Civil Engineering NE Nuclear EngineeringCH Chemistry NTR NutritionCHE Chemical Engineering v OR Operations ResearchCS Crop Science , OY Physical OceanographyCSC Computer Science PD Product DesignDF, DN Design PE Physical EducationE Engineering (General Courses) PHI PhilosophyEB Economics PHY PhysiologyED Education (General Courses)m PM Pest ManagementEE Electrical Engineering PO Poultry Science 'EH Engineering Honors PP Plant PathologyENG English PS Political ScienceENT Entomology PSY PsychologyE0 Engineering Operations PVD Visual DesignESM Engineering Science and FY PhysicsMechanics REL ReligionFL Foreign Languages RRA Recreation ResourcesFLE Foreign Language—English AdministrationFLF Foreign Language—French SOC ScoiologyFLG Foreign Language—German SP SpeechFLI Foreign Language—Italian SSC Soil ScienceFLP Foreign Language—Portuguese ST StatisticsFLR Foreign Language—Russian SW Social WorkFLS Foreign Language—Spanish T Textiles (General Courses)FOR Forest Resources” TC Textile ChemistryFS Food Science TOX ToxicologyGN Genetics TX Textile TechnologyGRK Greek UNI University StudiesGY Geology VET Veterinary Science1-" History WPS . Wood and Paper ScienceHS Horticultural Science and TechnologyIA Industrial Arts zo ZoologyIE Industrial Engineering

‘This includes courses offered by all departments and programs within the School of Educationexcept industrial arts and psychology which are coded separately."‘ This includes conservation and forestry.
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AGRICULTURE AND
LIFE SCIENCES
Patterson Hall
J. E. Legates, DeanE. W. Glazener, Associate Dean and Director ofAcademic Affairs
Modern agriculture is a complex industry built on the principles of science andbusiness. The basic sciences are the foundations for modern agricultural technology.These sciences applied to understanding the functions of living material offer abackground as preparation for a professional agriculturist, environmentalist, or asa preparatory program for the medical and health-related sciences. Likewise, theprinciples of economics and sociology provide background preparation for agri—cultural business management and public service aspects of society.The objects of the academic program are:1) To provide an opportunity for a broad university education2) To provide a variety of learning experiences3) To offer a choice of specialization, sufficient for initial employment4) To provide background for graduate or professional programsA high percentage of all the gainfully employed persons in the United States areengaged in operations directly or indirectly related to food and fiber. For example,the food industry ranges from those who produce the food, supply material to theproducer, and process the finished product to those who sell the products to theconsumer. Hundreds of distinct occupations are represented in modern agricultureand biology. About 30 percent of the graduates elect to continue their education ingraduate and professional schools.

STUDENT ACTIVITIES
Students in the School of Agriculture and Life Sciences have ample opportunitiesto take part in broadening extracurricular activities. Most departments have stu-dent organizations which provide professional as well as social experience. Repre-sentatives of these clubs form the Agri-Life Council. This council is the studentorganization representing the school. Student tours provide an opportunity to seefirsthand the application of classroom principles. In addition, students representingagronomy, animal science, horticultural science, food science, poultry science andsoil science compete regionally and nationally in a number of activities providingstudent members a chance to learn by travel as well as by participation.

CURRICULA OFFERINGS AND REQUIREMENTS
A freshman enrolling in agriculture and life sciences has a common core ofcourses the first year, courses that are appropriate in all curricula. This methodallows the student time to study various programs before selecting a curriculum. Inaddition to the basic courses in English, biology, and physical and social sciences,the student selects a major in a department, an interdisciplinary program or anindividualized course plan.Departmental majors are offered in three general curricula as follows:Science—agricultural economics, animal science, biological and agriculturalengineering (joint program with the School of Engineering), botany, crop science,entomology, food science, horticultural science, medical technology, poultry science,rural sociology, soil science, wildlife biology and zoology. Premedical sciences areoffered in this curriculum.Business—emphasis on economics, combination programs in technology in animalscience, horticultural science and poultry science.Technology—biological and agricultural engineering, animal science, food sci-ence, horticultural science and poultry science.Interdepartmental and Interdisciplinary Programs—These curricula offer theopportunity to select broad curriculum majors that involve two or more departmentsor schools:
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Biological Sciences—A curriculum with emphasis on biological and physicalsciences, especially designed for graduate or professional courses requiring abiology background.Conservation—A curriculum concentrating on the use, preservation and improve-ment of natural resources. Administered jointly by the School of Agriculture andLife Sciences and the School of Forest Resources.Pest Management (for Crop P1'otection)—A curriculum with emphasis on theapplication of chemical and biological principles in the control of plant diseases,insects and weeds. The curriculum is administered by the Departments of CropScience, Entomology, Horticultural Science and Plant Pathology.Agronomy—A technical curriculum dealing with the fundamentals of crop pro-duction and soil management. The curriculum is administered by the Departmentsof Crop Science and Soil Science.Individualized Study Program—A curriculum planned by the student with theassistance of a faculty advisory committee.In addition to these cited curricula, a number of arrangements are available thatprovide the student an opportunity to select areas of course concentration.
HONORS PROGRAM
The School of Agriculture and Life Sciences has a comprehensive Honors Pro—gram for qualified freshmen and sophomores interested in participating in seminardiscussion programs on broad topics. These sessions are led by outstandingprofessors.Qualified juniors and seniors have an opportunity to participate in an indepen—dent research program. Faculty direction is provided on an individual basis to eachstudent. The student has the opportunity to select his project.

INTERNATIONAL ASPECTS
An International Seminar is offered to interested students. In addition, an Inter-national Option, requiring modern language and 12 semester hours of appropriatecourses in the social sciences, is available for students enrolled in any curricula.

DEGREES
The Bachelor of Science degree is conferred upon the satisfactory completion ofone of the curricula in this school.The degrees of Master of Science, Master of Agriculture and Master of LifeSciences are offered in the various departments in the School.The Doctor of Philosophy degree is offered in the following subject areas: animalscience, biochemistry, biological and agricultural engineering, botany, crop science,economics, entomology, food science, genetics, horticultural science, marine sci-ences, microbiology, nutrition, physiology, plant pathology, sociology, soil science,and zoology.Further information on graduate offerings may be found in the Graduate Catalog.

OPPORTUNITIES
Broad and fascinating opportunities in business, industry, education and govern-ment are open to graduates of this school. Some of the areas in which graduatesare employed are as follows:Business and Industry—banking and credit, insurance, farm management, coop-ratives, land appraisal, marketing, transportation, food chains, food processingand distribution, machinery and equipment, chemicals, fertilizer, feed manufactur-ing, seed improvement.Communications—writing, reporting, radio, television, newspapers, magazines,advertising, publications.Conservation—soil, water, range, forest, fish, wildlife parks, recreation.Education—high school and college instruction in agriculture, biology, agri-cultural extension, governmental and industrial agencies.Farming and Ranching (agricultural production)—genera1 livestock, field crops,fruits, vegetables, poultry, ornamentals.

48



Premofessional and Graduate Preparation—premedical programs for trainingfor medical, dental and veterinary college's; graduate programs.Research—production, marketing, engineering, processing, biological sciences,conservation, organizational structure, group behavior.Services‘inspection and regulation, production field service, health services,environmental quality, product standards, grading, agricultural technology andconsulting.A placement office, coordinated with the University Career Planning and Place-ment Center, is maintained to assist graduates in career development and place-ment.
FRESHMAN YEAR
The curricula in the School of Agriculture and Life Sciences have a commonfreshman year with the exception of the science program in biological and agri-cultural engineering. For the science curricula in biological and agricultural engi-neering freshman year, see freshman year in the School of Engineering.

Fall Semester Credits Spring Semester CreditsALS 103 Introductory Topics in ALS ..... 1 ENG 112 Composition and Reading ...... 3BS 100 General Biology or CH 101 MA 112 Analytic Geometry andGeneral Chemistry I ............. 4 Calculus A ..................... 4ENG 111 Composition and Rhetoric ....... 3 orSocial Science and Humanities Elective 3 MA 114 Introduction to Finite MathematicsMA 111 Algebra and ’I‘rigonometry‘ ...... 4 with Applications ............... 3Physical Education ....................... 1 Social Science and Humanities Elective 3(Military Science or Air Science may CH 101 General Chemistry I or CH 107be elected) Principles of Chemistry-—— or16 BS 100 General Biology ................. 4Physical Education ....................... 1(Military Science or Air Science maybe elected)
14-15

* Does not contribute to the 130 semester hours required in the biological sciences curriculum.
CURRICULA IN ACRICULTUREYAND LIFE SCIENCES°

Science, business and technology are three curricula offered in this school. Alldepartments offer the science curriculum. Several departments offer the choice ofeither science or technology. In addition, several departments are participating ininterdisciplinary programs.A business curriculum is offered in agricultural economics. Combinations in busi-ness and technology are offered in animal science, horticultural science and poultryscience. Double majors between agricultural economics and other subject areas maybe arranged.All the curricula have a core of required courses on a school basis. Courses pecul-iar to a specific department are listed under the departmental requirements. Listedon the following pages are the required courses by curriculum on a school basis.
* Group A includes the physical and biological sciences; Group B, economics and business manage-ment; Group C, applied science and technology; Group D, social sciences and humanities.

Science Credits Physical and Biological SciencesALS 103 Introductory Topics in ALS . . .1 (28-32 Credits)BS 100 General Biology .............. 4. Biological Sciences Elective ............ 4Languages (12 Credits) CH 101 General Chemistry I .......... 4ENG 111 Composition and Rhetoric 3 CH ‘03 General Chemistry II """"" 4ENG 112 Composition and Reading 3 °',' , _Electives (English or Modern Language) 6 CH 107 PnnCIples of Chemistry ....... 4MA 111 Algebra and Trigonometry 4Social Sciences and Humanities MA 112 Analytic Geometry and(21 Credits) Calculus A ................. 4. orElectives from Group D ................ 21 MA 114 Introduction to Finite Mathe-matics with Applications . 3
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PY 221 College Physics .............. 5 ACC 468 Professional Accountancyor Resumé .................... 3FY 211. PY 212 General Physics ...... 8 Production:, , EB 303 Farm Management ........... 3Electives (60-64 Credits) E13 325 Industrial Management ...... 3Restricted Electives from Group A ..... 22-26 E8 551 Agricultural ProductionDepartmental Requirements and Economics .................. 3Electives ................... 26Free Electives ......................... 12 Marketing:Subtotal --------------- 126 EB 311 Agricultural Markets ......... 3Physical Education ...................... 4 BB 313 Marketing Methods 3EB 521 Markets and Trade ........... 3Hours Required for Graduation 130" -Finance:Business EB 304 Financial Institutions ........ 3EB 415 Farm Appraisal and Finance . 3Accounting Credits EB 420 Corporation Finance ......... 3ACC 260 Accounting I—Concepts' _of Financial Reporting ..... 3 Personnel.ACC' 261 Accounting II—Financial EB 326 Personnel Management ....... 3Information Systems ,,,,,,,, 3 EB 332 Industrial Relations .......... 3ACC 262 Managerial Uses of Cost Data 3 BB 431 Labor Economics ............. 3ACC 360 Financial Reporting Theory& Practice I ................ 3 Business Management:ACC 361 Financial Reporting Theory E8 310 Economics of the Firm ........ 3& Practice II ........ ........ 3 EB 525 Management Policy andACC 362 Production Cost Analysis Decision Making ............ 3& Control .................. 3ACC 460 Specialized Financial Electives:Reporting Theory & _ .Practice .................... 3 EB 301 Production and Prices ........ 3ACC 464 Income Taxation ............ 3 EB 302 Aggregate Economic Analysis:ACC 466 Examination ofFinancial Theory and POI‘CY --------- 3Statements ................. 3 Group B Courses
Students in the business curriculum complete a minimum of 24 semester hoursin Group B courses. One course is required in the areas of accounting, production,marketing, finance and personnel. In addition, three courses are elected fromGroup B course offerings.

Technology
CreditsALS 103 Introductory Topics in ALS ., 1 MA 112 Analytic Geometry andCalculus A .................. 4Language (12 Credits) or _ ‘ . ’ENG 111 Composition and Rhetoric . .. 3 MA 114 :fitfidsufiit’l? X’Fllréfiiigfithe‘ 3ENG 112 Composition and Reading 3 FY 221V Colle Ph sicgp """ 5SP 231 Expository Speaking ......... 3 3e y """""""Electives (English or Modern Language) 3

Social Sciences and Humanities(21 Credits)Electives from Group D ............... 21
Physical and Biological Sciences(32-83 Credits)BS 100 General Biology .............. 4Biological Sciences Elective ............ 4CH 101 General Chemistry I ......... 4CH 103 General Chemistry II ........ 4orCH 107 Principles of Chemistry ...... 4MA 111 Algebra and Trigonometry 4

SSC 200 Soil Science ................ 4
Electives (59-60 Credits)Restricted Electives from GroupsA. B or C ................. 20-21Departmental Requirements andElectives .................... 27Free Electives ........................ 12
Subtotal .................... 126Physical Education ................... 4
Hours Required for Graduation 130’“

N All curricula require the completion of one course in literature.
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ELECTIVES
The following lists provide typical courses that are elected from the four blockgroupings—A, B, C and D. Additional courses may be selected by checking with theoffice of the Director of Academic Affairs.

Group A
PHYSICAL AND BIOLOGICAL SCIENCES
Animal ScienceANS 401 Reproductive PhysiologyANS 405 LactationANS (NTR. PO) 415 Comparative NutritionANS (NTR) 416 Quantitative NutritionANS (PHY) 502 Reproductive Physiology ofVertebratesANS (GN) 508 Genetics of Animal Improve-mentANS (PHY) 580 Mammalian Endocrine Physi-ology
Biochemistry“BCH 351 Elementary BiochemistryBCH 352 Elementary Biochemistry LaboratoryBCH 551 General BiochemistryBCI-I 552 Experimental BiochemistryBCH (PHY) 553 Physiological BiochemistryBCH 554 Radioisotope Techniques in BiologyBCI‘I (GN, MB) 561 Biochemical and Micro-bial Genetics
Biological and Agricultural EngineeringBAE 303 Energy Conversion in BiologicalSystems
Biological SciencesAll courses listed with the BS designation.‘
Biomathematics‘lAll Courses
BotanyBO 200 Plant LifeBO (ZO) 360 IntroductiontoEcologyBO 400 Plant DiversityB0 (CS) 402 Economic BotanyBO 403 Systematic Botany80 (ZO) 414 Cell BiologyBO 421 Plant PhysiologyBO 480 Air Pollution BiologyB0 (MB) 574 PhycologyBO (MB. PP) 575 The FungiBO (MB. PP) 576 The ngi-Laboratory
Chemistry'All Courses
Computer Science‘All Courses
Crop ScienceCS (BO) 402 Economic Botany
EntomologyENG 301 Introduction to Forest InsectsENT 312 Introduction to Economic InsectsENT 502 Insect DiversityENT 503 Functional Systems of Insects

Food ScienceFS 331 Food EngineeringFS 402 Food ChemistryFS (MB) 405 Food MicrobiologyFS 503 Food AnalysisFS 504 Food Proteins and EnzymesFS 506 Advanced Food Microbiology
ForestryFOR 273 Quantitative Methods in Forest Re-sources
Geosciences“All Courses
GeneticsGN 411 The Principles of GeneticsGN 412 Elementary Genetics LaboratoryON 504 Human GeneticsGN (ANS) 508 Genetics of Animal Improve-mentGN (ZO) 532 Biological Efi‘ects of RadiationsGN (ZO) 540 EvolutionGN (ZO) 550 Experimental EvolutionGN (BCH, MB) 561 Biochemical and Micro-bial Genetics
Mathematics‘All Courses
Meteorology‘All Courses
MicrobiologyMB 401 General MicrobiologyMB (FS) 405 Food MicrobiologyMB 501 Advanced MicrobiologyMB 511 Bacterial PathogenesisMB 514 Microbial MetabolismMB 521 Microbial EcologyMB 551 Immunology and SerologyMB (BCH. ON) 561 Biocehmical and Micro-bial GeneticsMB 571 VirologyMB (BO) 574 PhycologyMB (BO. PP) 575 The hingiMB (BO, PP) 576 The Fungi-Laboratory
NutritionNTR (ANS, P0) 415 Comparative NutritionNTR (ANS) 416 Quantitative Nutrition
Physics“All Courses
PhysiologyPHY (ANS) 502 Reproductive Physioloy ofVertebratesPHY (BCH) 553 Physiological BiochemistryPHY (ANS) 580 Mammalian Endocrine Phys-iology
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Plant PathologyPP (BO, MB) 575 The RingiPP (BO. MB) 576 The Fungi-Laboratory
Poultry SciencePO 405 Avian PhysiologyPO (ANS, NTR) 415 Comparative NutritionPO (Z0) 524 Comparative Endocrinology
Soil Science‘SSC 200 Soil ScienceSSC 511 Soil PhysicsSSC 520 Soil and Plant AnalysisSSC 522 Soil Chemistry
Statistica“All Courses
Zoologylo 201 General ZooloyZ0 202 Invertebrate Zoology

Z0 203 Vertebrate ZoologyZ0 212 Basic Anatomy and PhysiologyZ0 315 General Parasitology20 323 Comparative AnatomyZ0 345 HistologyZ0 (BO) 360 IntroductiontoEcology20 361 Vertebrate EmbryologyZO (BO) 414 Cell BiologyZ0 415 Cellular and Animal Physiology Lab-oratoryZO 420 Fishery Science20 421 Vertebrate PhysiologyZ0 441 IchthyologyZO 442 Ichthyology LaboratoryZ0 510 Adaptive Behavior of AnimalsZ0 513 Comparative PhysiologyZ0 515 Growth and Reproduction of Fishes20 517 Population Ecology20 (PO) 524 Comparative EndocrinologyZ0 (GM 532 Biological Effects of RadiationsZ0 (GN)"’.540 EvolutionZO (GN) 550 Experimental Evolution
‘ Courses in these blocks are considered Physical Sciences.
Group B
ECONOMICS AND BUSINESS
AccountingACC 260 Accounting I—Concepts of FinancialReportingACC 261 Accounting II—Financial Informa-tion SystemsACC 262 Managerial Uses of Cost DataACC 360 Financial Reporting Theory andPractice IACC 361 Financial Reporting Theory andPractice IIACC 362 Production Cost Analysis and Con-trolACC 460 Specialized Financial ReportingTheory and PracticeACC 464 Income TaxationACC 466 Examination of Financial StatementsACC 468 Professional Accountancy Resume
Biological and Agricultural EngineeringBAE 461 Analysis of Agricultural System
Economics and BusinessEB 301 Production and PricesEB 302 Aggregate Economic Analysis: Theoryand Policy
Group C
APPLIED SCIENCE AND TECHNOLOGYAgricultural CommunicationsAC 311 Communication Methods and MediaAnimal ScienceANS 200 Introduction to Animal ScienceANS 204 Livestock Feeds and FeedingANS (FS, NTR) 301 Nutrition and ManANS 302 Selecting Dairy and Meat AnimalsANS 308 Advanced Selection Dairy and MeatAnimalsANS 402 Beef Cattle ManagementANS 403 Swine ManagementANS 404 Dairy Cattle ManagementANS 406 Sheep ManagementANS (FS) 409 Meat and Meat Products
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EB 303 Farm ManagementEB 304 Financial InstitutionsEB 307 Business Law IEB 308 Business Law IIEB 310 Economics of the FirmEB 311 Agricultural MarketsEB 313 Marketing MethodsEB 325 Industrial ManagementE8 326 Personnel ManagementEB 332 Industrial RelationsEB (ST) 350 Economics and Business Statis-ticsEB 415 Farm Appraisal and FinanceEB 420 Corporation FinanceEB 430 Agricultural Price Analysis
MathematicsMA 122 Mathematics of Finance
Statis ticsST (EB) 350 Economim and Business Sta-tistics

ANS 410 Horse ManagementANS 411 Breeding and Improvement of Do-mestic AnimalsANS (VET) 505 Diseases of Farm AnimalsANS 520 Tropical Livestock Production
Biological and Agricultural EngineeringBAE 201 Shop PracticesBAE 211 Farm MachineryBAE (SSC) 321 Water ManagementBAE 332 Farm StructuresBAE 341 Farm Electrifications and UtilitiesBAE 411 Farm Power and MachineryBAE 433 Processing Agricultural Products



BAE (SSC) 471 Agricultural Water Manage-mentBAE (CE) 578 Agricultural Waste Manage-ment
Civil EngineeringCE (BAE) 578 Agricultural Waste Manage-ment
Crop ScienceCS 211 Crop ScienceCS 214 Crop Science LaboratoryCS 312 Pastures and Forage CropsCS 315 Turf ManagementCS 411 Environmental Aspects of Crop Pro-ductionCS 413 Plant BreedingCS 414 Weed ScienceCS (SSC) 462 Soil-Crop Management SystemsCS 511 Tobacco TechnologyCS 513 Physiological Aspects of Crop Produc-tionCS (HS) 514 Principles and Methods in WeedScience
EntomologyENT 201 Insects and ManENT 550 Ifimdamentals of Insect ControlENT 562 Agricultural EntomologyENT (Z0) 582 Medical and Veterinary En-tomology
Food ScienceFS 201 Food Science and Man's FoodFS (ANS, NTR) 301 Nutrition and ManFS 400 Foods and NutritionFS (PO) 404 Poultry ProductsFS (ANS) 409 Meat and Meat Products
GeneticsGN 301 Genetics in Human AffairsGN (PO) 520 Poultry Breeding
Horticultural ScienceHS 101 Plants for Home and PleasureHS 201 Principles of HorticultureHS 301 Plant PropagationHS 342 Landscape HorticultureHS 411 Nursery ManagementHS 421 Tree Fruit ProductionHS 432 Vegetable ProductionHS 441 Floriculture IHS 442 Floriculture II
Group D
SOCIAL SCIENCES AND HUMANITIES

HS 471 ArboricultureHS (CS) 514 Principles and Methods in WeedScience
NutritionNTR (ANS, FS) 301 Nutrition and Man
Pest ManagementPM 415 Principles of Pest Management
Plant PathologyPP 315 Plant DiseasesPP 318 Forest PathologyPP 450 Nematode Diseases of Plants andTheir ControlPP 500 Plant Disease Control
Poultry ScienceP0 201 Poultry Science and ProductionPO 301 Evaluation of Live PoultryPO 351 Grading and Evaluation of PoultryProductsPO (VET) 401 Poultry DiseasesPO 402 Commercial Poultry EnterprisesPO (FS) 404 Poultry ProductsPO 410 Production and Management of GameBirds in ConfinementPO (GN) 520 Poultry Breeding
Soil ScienceSSC 205 Soils as a Natural ResourceSSC (BAE) 321 Water ManagementSSC 341 Soil Fertility and FertilizersSSC 352 Soil ClassificationSSC 461 Soil Physical Properties and PlantGrowth ‘SSC (CS) 462 Soil-Crop Management SystemsSSC (BAE) 471 Agricultural Water Manage-mentSSC 472 Forest Soils
Veterinary ScienceVET 300 Laboratory Animal ManagementVET (PO) 401 Poultry DiseasesVET (ANS) 505 Diseases of Farm Animals
Zoology20 221 Conservation of Natural Resources20 353 Wildlife ManagementZO 400 Biological Basis of Man's Environ-mentZ0 (ENT) 582 Medical and Veterinary Ento-mology

The student is required to complete 21 semester hours of Group D courses in alldegree programs. Not more than six semester hours are to come from one depart-ment. It is strongly recommended that the student be exposed to courses in each ofthe major course areas outlined below, although the final selection is with the stu-dent and his adviser.
AREA I
AnthropologyAll Courses
EconomicaE8 201 Economics IEB 202 Economics IIEB 212 Economics of Agriculture

EB (HI) 370 The Rise of IndustrialismEB (HI) 371 Evolution of the American Econ-omyEB 401 Economic Analysis for NonmajorsE8 410 Public FinanceEB 413 Competition, Monopoly and PublicPolicyEB 422 Investments and Portfolio Manage-mentEB 431 Labor Economics
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EB 435 Urban Economics AREA IIIE8 436 Environmental EconomicsEB 442 Evolution of Economic Ideas ArtEB 448 International EconomicsEB 475 Comparative Economic Systems Courses that relate to the apprecmtion and his-tory of art.Psychology. Sociology English
All Courses Literature Courses Only
AREA 11 Foreign Language, Music. , . i 00 dHistory. Political Sctence. University Studies Courses numbered 2 an aboveAll Courses Philosophy, ReligionAll Courses
Adult and Community. College Education

(See Education.)
The adult and community college education faculty offers instruction primarilyat the graduate level. The department is jointly administered by the Schools ofAgriculture and Life Sciences and Education. For details, see Education, pages 97.

Agronomy
Students may earn a Bachelor of Science degree under the technology curriculumof Agriculture and Life Sciences with a major in agronomy. The agronomy optionis administered jointly by the Departments of Crop Science and Soil Science. Forfurther information, see crop science, page 63, or soil science, page 79.

CURRICULUM IN CROP SCIENCE AND SOIL SCIENCE
TECHNOLOGY (AGRONOMY) PROGRAM

CreditsALS 103 Introductory Topics in ALS 1 CH 101 General Chemistry I .............. 4CH 103 General Chemistry II ............ 4Languages (12 Credits) PY 221 College Physics .................. 5ENG 111 Composition and Rhetoric ....... 3 1833012?” Gggelrgl.Blology """"""""" 1ENG 112 Composition and Reading ....... 3 l we“? """""""""""SP 231 Expository Speaking ............. 3 BO 421 Plant Physiology ................ 4Literature Elective ........................ 3 Physical Education
Social Sciences and Humanities Physical Education ........................ 4(21 Credits)Electives ............................... 21 Free ElectivesFree Electives ............................ 12Physical and Biological Sciences(St-.13 Credits) Group A.B,C, CoursesMA 111 Algebra and Trigonometry ........ 4 “9'20 Credits)MA 112 Analytic Geometry and Calculus A 4 CH 220 Introductory Organic Chemistry 4or GN 411 The Principles of Genetics ........ 3MA 114 IntroductiontoFinite Mathe- PP 315 Plant Diseases ................... 3matics with Applications ......... 3 Electives in A, B, or C Courses .......... 9»10

Animal Science
Polk Hall
Professor C. A. Lassiter, Head ofthe DepartmentProfessor R. M. Myers, Coordinator of Advising
TEACHING AND RESEARCH,
Professors: E. R. Ban‘ick. A. J. Clawson, D. G. Davenport. E. J. Eisen. L. Goode, J. M. Leatherwood,J. G. laces. J. E. Legates. B. T. McDaniel, R. D. Mochrie. R. M. Myers, I. D. Porterfield, A. H.
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Rakes, H. A. Ramsey. O. W. Robison, H. A. Schneider. L. C. Ulberg; Professors Emeriti: F. H,Smith. H. A. Stewart, G. H. Wise; Associate Professors: E. V. Caruolo. E. U. Dillard, R. W.Harvey, B. H. Johnson, W. L. Johnson, E. E. Jones, J. J. McNeil]. J. C. Wilk: Assistant Professor:W. D. Armstrong; Adjunct Assistant Professor: B. D. Harrington: Associate Members of theFaculty: S. B. Tove (Biochemistry); C. H. Hill (Poultry Science); E. G. Batte. D. J. Moncol (Veteri-nary Science)
EXTENSIONProfessor J. W. Patterson, In Charge, Animal Husbandry ExtensionProfessor M. E. Senger, In Charge, Dairy Husbandry ExtensionProfessor D. G. Spruill, In Charge, Swine Husbandry Extension
Professors: R. F. Behlow. T. C. Blalock, G. Hyatt Jr.. G. S. Parsons. F. D. Sargent, J. R. Woodard;Extension Professors Emeriti: A. V. Allen. J. S. Buchanan; Associate Professors: J. R. Jones. F. N.Knott. C. M. Stanislaw, D. P. Wesen; Assistant Professors: K. R. Butcher, T. M. Leonard. D. G.Levis, J. M. 'I‘ibbs: Assistant Professor Emeritus: R. R. Rich: Extension Specialists: B. C. Allison.J. K. Butler. J. W. Parker, E. B. Shankle II, H. W. Webster III; Extension Specialist Emeriti:J. A. Arey, R. L. Wynne
Undergraduate students study subjects related to various phases of animal indus-try. Training is provided in nutrition, physiology, breeding and disease and thereare opportunities for the application of basic scientific training in the husbandryareas. Options for course selection by each student make it possible for those withvarying backgrounds and wide-ranging interests to become involved in stimulatingand rewarding training.

OPPORTUNITIES
Opportunities for animal science majors include farm, dairy and livestock manage-ment careers, jobs as fieldmen for breed association and livestock organizations,agricultural extension, education work in business and industries serving agricul-ture, meat grading, agricultural communications in animal science, feed manufac-turing, sales work in feeds and equipment, marketing dairy cattle and dairyproducts, and supervising livestock and farm loans with banks and lending agencies.Many students in veterinary science obtain degrees in animal science as well.Students may elect graduate study, after which they will find opportunities inteaching, research and development. See pages 12-13 for graduate degrees offered.

UNDERGRADUATE CURRICULUM
The degree of Bachelor of Science with a major in animal science may be obtainedunder any of the three curricula offered in Agriculture and Life Sciences. For thebasic requirements and freshman year see page 49.

CURRICULUM IN ANIMAL SCIENCE
SCIENCE PROGRAM CreditsALS 103 Introductory Topics in ALS ..................................................... 1

Languages (12 Credits)ENG 111 Composition and Rhetoric ...................................................... 3ENG 112 Composition and Reading ...................................................... 3Literature Elective ....................................................................... 3Language Elective ....................................................................... 3
El ectives ................................................................................ 2 1

Physical and Biological SciencesMA 111 Algebra and Trigonometry ....................................................... 4MA 112 Analytic Geometry & Calculus A or MA 114. Introduction to Finite Math ........... 4 or 3CH 101 General Chemistry I ............................................................. 4CH 103 General Chemistry IIorCH 107 Principles of Chemistry .......................................................... 4FY 221 College Physics or FY 211 & 212, General Physics ................................. 5 or 8BS 100 General Biology ................................................................. 420 421 Vertebrate Physiology ........................................................... 3
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Physical EducationPhysical Education ....................................................................... 4
Free ElectivesFree Electives ........................................................................... 12

Group A, B. C Courses (26 or 27 Credits)CH 220 Introductory Organic ChemistryorCH 221 Organic Chemistry I .............................................................GN 411 The Principles of Genetics .......................................................MB 401 General Microbiology ....................................................Electives in A. B or C Courses ...................................................... _...... out-w:-H
Departmental Requirements and Electives (26 Credits)ANS 200 Introduction to Animal Science ................................................. 4ANS 490 Animal Science Seminar ....................................................... 1Animal Science Electives as follows: ....................................................... 21A minimum of 9 credits from:ANS 401 Reproductive Physiology ............................................ 3ANS 405 Lactation .......................................................... 3ANS 411 Breeding & Improvement of Domestic Animals ....................... 3ANS (NTR. PO) 415 Comparative Nutrition .................................. 3ANS (VET) 505 Diseases of Farm Animals ................................... 3 (9)Remaining from A & C Courses ............................................... (12)"Hours Required for Graduation ................................................... 130

“ Dependent upon whether MA 112 or MA 114 and FY 221 or PY 211 & 212 were elected.
CURRICULUM IN ANIMAL SCIENCE
TECHNOLOGY PROGRAM

C‘reditsALS 103 Introductory Topics in ALS .................................................... 1
Languages (12 Credits)ENG 111 Composition and Rhetoric ......................................................ENG 112 Composition and Reading .....................................................SP 231 Expository Speaking ............................................................Literature Elective ....................................................................... wwww

Electives ................................................................................ 21
Physical and Biological SciencesMA 111 Algebra and Trigonometry ......................................................MA 112 Analytical Geometry & Calculus A or MA 114, Introduction to Finite Math _. ........ 4 0CH 101 General Chemistry I ............................................................CH 103 General Chemistry II or CH 107. Principles of Chemistry ..........................PY 221 College Physics or W 211 & 212. General Physics ................................. 5BS 100 General Biology .................................................................20 421 Vertebrate Physiology ...........................................................SSC 200 Soil Science ....................................................................

O
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Physical EducationPhysical Education ....................................................................... 4
Free El 2 ctivesFree Electives ........................................................................... 12

Group A, B. C Courses (21 Credits)CH 220 Introductory Organic Chemistry .................................................. 4GN 411 The Principles of Genetics ....................................................... 3Electives in A, B, or C Courses ........................................................... 14
Departmental Requirements and Electives (27 Credits)ANS 200 Introduction to Animal Science ................................................. 4ANS 204 Livestock Feeds and Feeding ................................................... 3ANS 490 Animal Science Seminar ....................................................... 1
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Animal Science Electives as follows: -A minimum of 9 credits from:ANS 401 Reproductive Physiology ......................................... 3ANS 405 Lactation ....................................................... 3ANS 411 Breeding and Improvement of Domestic Animals . . _ 3ANS (NTR. PO) 415 Comparative Nutrition ................................ 3ANS (VET) 505 Diseases of Farm Animals ................................ 3 (9)A minimum of 5 credits from:ANS 302 Selecting Dairy and Meat Animals ............................... 2ANS 402 Beef Cattle Management ......................................... 3ANS 403 Swine Management .............................................. 3ANS 404 Dairy Cattle Management ........................................ 3ANS 406 Sheep Management ............................ 3ANS 410 Horse Management ............................ 3 (5 or 6)Remaining from A & C Courses ............................................ (5)‘ _._Hours Required for Graduation .......... 130
‘ Dependent upon whether MA 112 or MA 114 or PY 221 or PY 211 & 212 were elected.
BUSINESS PROCRAM

All required courses in the Technology Program plus 24 hours in Economics andBusiness Management. (See page 56.)
Hours Required for Graduation .......... 130

Biochemistry
Polk Hall
Professor S. B. Tove, Head ofthe DepartmentProfessor F. B. Armstrong, Coordinator ofAdvising
Professors: H. R. Horton. J. S. Kahn, I. S. Long-muir, A. R. Main; Associate Professors: J. A. Knopp,E. C. Sisler, E. C. Theil; Assistant Professor: W. L. Miller: Associate Members of the Faculty:E. E. Jones (Animal Science), L. W. Aurand, H. E. Swaisgood (Food Science), J. Bordner, W. P.Tucker (Chemistry) .
The Department of Biochemistry offers instruction at the undergraduate andgraduate levels. Undergraduate courses provide students from a number of cur-ricula with a fundamental background in biochemistry.The graduate program trains scientists for research and teaching careers inbiochemistry and related fields. For graduate degrees offered, see pages 12-13.Biochemistry is jointly administered by the Schools of Agriculture and LifeSciences and Physical and Mathematical Sciences.

UNDERGRADUATE CURRICULUM
The undergraduate curriculum leads to the Bachelor of Science degree in thebiological sciences with an option in biochemistry.

BIOLOGICAL SCIENCES CURRICULUM (BIOCHEMISTRY OPTION)
Orientation CreditsALS 103 Introductory Topics in ALS ............................................... 1
Languages (12 Credits)ENG 111 Composition and Rhetoric ................................................. 3ENG 112 Composition and Reading ................................................. 3FL Foreign Language .............................................................. 6

Social Sciences and Humanities (21 Credits)Electives ............................................................................ 21
Mathematical Sciences (12-18 Credits”MA 112 Analytic Geometry and Calculus Aof MA 102‘ m- Analytic Geometry and Calculus I ..................................... 4
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MA 212 Analytic Geometry and Calculus Bor MA 201‘ or Analytic Geometry and Calculus II ................................... 3—4‘MA 114 Introduction to Finite Mathematics with Applicationsor MA 202‘ or Analytic Geometry and Calculus III .................................. 3-4‘MA 301' Applied Differential Equations I ............................................ 3‘CSC. ST, or MA Elective in Computer Science, Statistics, or Mathematics .............. 2-3
Physical EducationPhysical Education .................................................................. 4

Physical and Biological Sciences (64-78 Credits)?CH 101 General Chemistry I ........................................................ 4CH 107 Principles of Chemistry ..................................................... 4CH 221, 223 Organic Chemistry land II ............................................ ; 4, 4CH 315 Quantitative Analysisor CH 428‘ or Quantitative Organic Analysis ........................................ 4 or 3‘CH 331 Introductory Physical Chemistryor CH 431*, 433‘“ or Physical Chemistry Iand II ..................................... 4 or 3", 3‘BS 100 General Biology ............................................................ 4BO 200 Plant Life ............. '.................................................... 420 201 General Zoology ............................................................ 4BO (20) 360 Introduction to Ecology ................................................ 4BO 421 Plant Physioloyor lo 414 or Cell Biology .......................................................... 3-4or 20 421 or Vertebrate PhysiologyBCH 351 Elementary Biochemistry .................................................. 3BCH 551‘ General Biochemistry .................................................... 3‘BCH 352 Elementary Biochemistry Laboratoryor BCH 552’ or Experimental Biochemistry .......................................... 2 or 3“FY 211. 212 General Physics ....................................................... 4, 4or PY 205', 208‘“ General Physics .................................................. or 4’, 4‘MB 401 General Microbiology ....................................................... 4GN 411 The Principles of Genetics .................................................. 3ON 412 Elementary Genetics Laboratory ............................................ 1ALS 499 Honors audent Researchor BCH 490‘ or Special Studies in Biochemistry ..................................... 3"
Free Electives (Up to 15 Credits)Electives ........................................................................... 0-15Hours Required for Graduation .......................................... 130

Biological and Agricultural Engineering
(Also see Engineering.)

David S. Weaver Laboratories
Professor F. J. Hassler, Head ofDepartmentProfessor G. B. Blum Jr., Coordinator of Advising
TEACHING AND RESEARCH
Professors: H. D. Bowen, G. B. Blum Jr., J. W. Dickens (USDA). J. M. Fore. D. H. Howells. B. K.Huang. E. G. Humphries. W. H. Johnson. G. J. Kriz. W. F. McClure. C. W. Suggs, E. H. Wiser,J. H. Young; Professors Emeriti: G. W. Giles, J. W. Weaver Jr.; Associate Professors: G. R.Baughman, E. L. Howell, M. R. Overcash. R. P. Rohrbach. R. W. Skaggs, R. S. Sowell, T. B.Whitaker (USDA): Assistant Professors: C. F. Abrams Jr.. P. W. Westermsn, D. H. Willits Jr.,D. W. Winter (USDA): Adjunct Asst. Professor: L. S. Rosemtein: Associate Members of theFaculty: D. D. Hamsnn. V. A. Jones (Food Science). A. E. Hassan (Forestry)
EXTENSION
Associate Professor: F. J. Humenik, Associate Head in Charge of Extension
Professor Emeritus: H. M. Ellis; Associate Professors: E. O. Beasley, L. B. Driggers, J. W. Glover,R. E. Sneed. R. W. Watkins: Associate Professor Emeritus: J. C. Ferguson, W. C. Warrick;Assistant Professor: J. C. Barker: Visiting Assistant Professor: J. F. W. Schulze
T The grade "D" will not be accepted as a passing grade in any mathematics or science courses." Courses required for the Honors Program in Biochemistry: recommended for students preparing forgraduate study in Biochemistry.
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Biological and agricultural engineering students train to deal with problems ofagriculture that are engineering in nature. Scientific and engineering principlesare applied to the conservation and utilization of water and soil, the developmentof power and labor-saving devices for all phases of agricultural production, thedesign of structures and equipment for housing and handling livestock and fieldproducts, and the processing and marketing of farm products.Two curricula are offered, technology and science, which are explained below.Science graduates receive a BS. in biological and agricultural engineering. Tech-nology students receive the BS. in agriculture.
OPPORTUNITIES

Graduates of the science curriculum are qualified for positions in design, develop-ment and research in public institutions and in industry, and for teaching andextension work in institutions of higher education. This curriculum, accreditedby the Engineering Council for Professional Development, also provides adequatetraining for post-graduate work leading to advanced degrees. For information ongraduate study, see pages 12-13.Those trained in agricultural engineering technology are qualified for positionsin sales and service of agricultural equipment such as farm machinery, irrigationsystems, etc.; as county agents or farmers; and for farm advisory work with suchorganizations as electric power companies.
CURRICULUM IN BIOLOGICAL AND AGRICULTURAL ENGINEERING
SCIENCE PROGRAM
The science curriculum develops young people capable of engineering leadershipin agriculture. Emphasis is placed on basic science courses such as mathematics,physics, mechanics, biology, soils, and thermodynamics, which provide a soundbackground for engineering and agricultural technology. Courses are directed tothose methods of thought and techniques whereby science can be applied withunderstanding and judgment to engineering situations related to agriculturaloperations.Since biological and agricultural‘engineering involves two distinct technicalfields—agriculture and engineering—the science curriculum is a joint responsibilityof Agriculture and Life Sciences and Engineering and is so administered. Under-graduate students in this curriculum may officially enroll in either school; duplicateundergraduate records are maintained in both schools.For the program in agricultural engineering science, refer to the freshman yearin the School of Engineering and the curriculum as shown on pages 116-117.

CURRICULUM IN BIOLOGICAL AND AGRICULTURAL ENGINEERING
TECHNOLOGY PROGRAM
The technology curriculum is for those who wish to work at the applied level inthe agribusiness complex. Graduates are equipped to apply to the farm the newtechnology as developed and revealed by the professional agricultural engineer.The courses are presented and directed toward the solution of consumer problemswith emphasis on the techniques employed.Listed below are the departmental requirements in the technology program.

TECHNOLOGY PROGRAM
Credits Social Sciencea and HumanitiesALS 103 Introductory Topics in ALS ..... 1 (‘1 0'90“”)Group D Electives ........................ 18Languages (12 Credits) EB 212 Economics of Agriculture ........ 3ENG 111 Composition and Rhetoric ...... 3 . . . .. . . Physical and Biological SaiencesEN ......G 112 Compositions and Reading 3 (23 or 24 Credits)SP 231 Expository Speaking .............. 3Literature Elective .. .. .. .. .. .. . . . . .. . . . .. 3 MA 111 Algebra and Trigonometry ....... 4
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MA 114 Introduction to Finite Mathe- CSC 200 Introduction to Computers andmatica with Applications ......... 3 Their Uses ..................... 3or SSC 200 Soil Science .................... 4MA 112 Analytical Geometry and Management Elective ..................... 3Calculus A ...................... 4 Electives in A. B. or C courses ....... 8 or 9CH 101 General Chemistry I ............. 4CH 103 General Chemistry II ............ 4 Departmental Requirements and ElectivesBS 100 General Biology .................. 4 (80 Credits)Biolog1cal Scnence Elective ................ 4 E 101 Engineering Graphics ............. 2t' .................Phwicawdmtm a Credits) 32% iii $3.12: $22,132,, ............... 5PE 100 Health and Physical Fitness ...... 1 BAE 321 Water Management ............ 4Physical Education ....................... 3 BAE 341 Farm Electrification andUtilities ....................... 4Free Electives (1! Credits) BAE 433 Processing Agricultural.- Products ...................... 4Free Electives ............................ 12 BAE 461 Analysis of AgriculturalSystems ....................... 3Oral: Alzg'ocregqi‘?“ BAE 332 Farm Structures ............... 3, or I a BAE 411 Farm Power and Machinery ..... 3FY 211 General Physics .................. 4 BAE 303 Energ Conversion in BiologicalPY 212 General Physics ................. 4 SystemsHours Required for Graduation ..... 130
Biological Sciences
Gardner Hall
Professor J. L. Apple, Assistant Director of Academic Affairs and Research for theBiological Sciences
Professor C. F. Lytle, Coordinator ofAdvising
The biological sciences curriculum is an interdepartmental program leading to aBS. degree and designed for students desiring a comprehensive rather than anarrowly specialized education in the biological sciences. It is especially suitablefor students preparing for graduate study in a specialized field of biology, forstudents planning to teach high school biology, and for students preparing forcareers in business or industry.Experience indicates one of the best preparations for graduate study in biology isa broad training in the basic biological sciences supplemented with a strong back-ground in the physical and mathematical sciences. The biological sciences curricu-lum incorporates these features and provides the student with maximum flexibilityand options for graduate specialization.Students may concentrate on a specific field in the biological sciences curriculumby selecting appropriate free and restricted elective courses in consultation withtheir advisers. Such programs within the biological sciences curriculum are avail-able to provide options in biochemistry, microbiology, and nutrition. Courses may beselected from the School of Education to provide a concentration in biology andteaching.

PROGRAMS IN THE BIOLOGICAL SCIENCES CURRICULUM
Physical Sciences and MathematicsGENERAL

Credits
ALS 103 Introductory Topics in theAgricultural and Life Sciences .. 1

Languages (12 Credits)ENG 111 Composition and Rhetoric ...... 3ENG 112 Composition and Reading ....... 3Modern (foreign) Language ............... 6
Social Sciences and Humanities(21 Credits)Electives ................................. 21
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(34-36 Credits)MA 114 Intr. to Finite Mathematicswith Applications ............... 3andMA 112, 212 Analytic Geometry andCalculus A and B ......... 4 +307‘MA 102. 201. 202 Analytic Geometry& Calculus I.IIand III ........ .'4+4+4CH 101 General Chemistry I ............. 4CH 107 Principles of Chemistry .......... 4CH 221, 223 Organic Chemistry Iand II .................... 4+4PY 211. 212 General Physics ........... 4+4



Biological Sciences (31-83 Credits)
BS 100 General Biology .................. 4 MB 401 General Microbioloy ............ 4BO 200 Plant Life ............... 4 BCH 351 Elementary Biochemistry ....... 3Z0 201 General ZOOIOE)’ --------- 4 BO (ZO) 360 Introduction to Ecology ..... 4B0 421 Plant Physiology ................ 4 ON 411 Principles of Genetics ............ 3or GN 412 Elementary Genetics Lab ......... 120 421 Vertebrate Physiology ............ 3orBO (ZO) 414 Cell Biology ................ 3

NOTE: Students electing Z0 421 or B0 (ZO) 414 must also elect eitherZO 415 Cellular and Animal Physiology Laboratory ........................... 201'BCH 352 Experimental Biochemistry ......................................... 2
Electives (23-27 Credits)‘Restricted Electives from Groups A.B. C. and D ............... 11-15Free Electives ..................... .12Sub Total ................. 126Physical Education ....................... 4Hours Required for Graduation .130

BIOCHEMISTRY OPTION
For the requirements in the biological sciences curriculum, biochemistry em-phasis, see BIOCHEMISTRY.

MICROBIOLOGY OPTION
Along with the general curriculum for the biological sciences, two additionalmicrobiology electives are required; MB 411 and MB 501 are usually recommended.MB 401 is required in the BLS curriculum. For graduation, 130 semester credithours are required.

NUTRITION OPTIONThree courses in nutrition are required along with the general curriculum for thebiological sciences (NTR 415, NTR 416, and NTR 490 are the usual requirements).For graduation, 130 semester credit hours are required.
Botany
Gardner Hall
Professor G. R. Noggle, Head of the Department and Coordinator of Advising
Professors: C. E. Anderson, R. J. Downs, J. W. Hardin, W. W. Heck (USDA). H. E. Pattee (USDA).H. Seltmann (USDA), J. L. Thomas. J. R. Troyer; Professors Emeriti: D. B. Anderson. H. T.Scofield, B. W. Wells, L. A. Whitford; Adjunct Professor: A. Krochmal: Associate Professors:U. Blum. D. W. DeJong (USDA), R. C. Fites. R. L. Mott, E. D. Seneca, A. M. Witherspoon;Assistant Professors: J. F. Reynolds. H. H. Rogers Jr. (USDA), J. M. Stucky, C. G. Van Dyke.T. R. Wentworth, T. E. Wynn; Adjunct Assistant Professor: G. M. Jividen; Associate Membersof the Faculty: A. W. Cooper (Forestry), J. S. Kahn (Biochemistry). D. H. Timothy (Crop Science),D. E. Moreland (USDA Crop Science). B. W. Smith (Genetics), M. M. Goodman (Statistics). R. J.Thomas (Wood and Paper Science), B. J. Copeland (Zoology)
The instructional program provides classroom, laboratory, and field experiencein the major areas of plant science. Undergraduates majoring in botany are givena broad background in the humanities and physical sciences and are encouragedto participate in independent study in the senior year. Majors are prepared foradvanced study in botany and other biological fields, as well as in the applied plantsciences such as horticulture, crop science, resource management and environ-mental biology.

‘Group A includes the physical and biological sciences; Group B, economics and business manage-ment; Group C, applied science and technology; Group D, social sciences and humanities.
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OPPORTUNITIES
Many majors continue with graduate studies; see pages 12-13. There is need forsuch persons for teaching positions in community and junior colleges, colleges anduniversities, for research positions in federal and state government laboratoriesand in private industry.Recent federal and state legislation has created a need for botanists in environ-mental quality studies. Persons with a Bachelor of Science degree may work inair and water quality control programs, in air pollution and in environmentalimpact studies. Field botanists and naturalists are needed in park systems andnature programs.

UNDERGRADUATE CURRICULUM
The Bachelor of Science degree with a major in botany is offered under thescience curriculum of the School of Agriculture and Life Sciences. The freshmanyear program is shown on page 49. Other basic requirements are on pages 50-54.The Bachelor of Science‘degree with double concentration—one in economics,English, history, philosophy or political science, and another in botany—is avail-able in the School of Liberal Arts. See pages 148-151 for details.

BOTANY
SCIENCE PROGRAM

Credits Physical Education (4 Credits)ALS 103 IHtI‘OduCtOYY Topics in the ALS - 1 Physical Education ....................... 4
Languages (12 Credits) Free Electives (:0 Credits)ENG 111 Composition and Rhetoric ....... 3 Free Electives ............................ 20ENG 112 Composition and Reading .. 3Literature Elective ....................... 3 Group A, B, C CoursesLanguage Elective ........................ 3 (20 Credits). . . . CH 220 Introductory Organic Chemistry .. 450““ smfie;Zimmanm“ GN 411 The Principles of Genetics ........ 3( T 1 s) GN 412 Elementary Genetics Laboratory .. 1Electives ................................. 21 MB 401 General Microbiolon ............ 4$80 200 Soil Science .................... 4Physical and Biological Sciences Science Elective .......................... 4(29 Credits)MA 111 Algebra and Trigonometry ______ 4 Departmental Requirements and ElectivesMA 112 or 114 Analytic Geo. and Cale. A (2: Cred“)or Intro. to Finite Math. 4 BO 200 Plant life ....................... 4CH 101 General Chemistry I ............. 4 BO (Z0) 360 Introduction to Ecology ..... 4CH 103 or 107 General Chemistry II or BO 400 Plant Diversity .................. 4Princ. of Chem. ........... 4 BO 403 Systematic Botany ............... 4FY 221 College Physics .................. 5 B0 421 Plant Physiolog ................ 4BS 100 General Biology .................. 4 Departmental Elective .................... 3ZO 201 Animal Life ..................... 4 Hours Required for Graduation IIIII 130

Conservation
(Also see Forest Resources.)

Williams, Gardner and Biltmore Halls
M. G. Cook, Major Adviser, School ongriculture and Life Sciences
L. C. Saylor, Major Adviser, School ofForest Resources
J. J. Nicholaides III, Coordinator ofAdvising

Conservation is the wise use, perpetuation, or improvement of natural resources,without waste, for the long-time benefit of society. This baccalaureate degree pro-gram is offered jointly by the Schools of Agriculture and Life Sciences and ForestResources. Faculty members in botany, entomology, forestry, plant pathology,recreation, soil science and wildlife are directly involved in various aspects ofeducation in conservation.
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Rapid urbanization and industrialization concomitant with population growthand changes in lifestyles are bringing increased pressures on the use of land forproviding food, water, fiber, wood and pleasure. These trends present challenges toresource managers who must be well trained in the basic concepts of severaldisciplines in order to apply a conservation philosophy to many of our currentnatural resource problems.
CONSERVATION CURRICULUM

Students may enroll in either Agriculture and Life Sciences or Forest Resources,depending on their primary area of interest in conservation. The freshman commoncore of courses for either school is acceptable. All students take a prescribed coreof subjects in conservation; specialty areas are developed through the use of elec-tives. Students desiring an education with more professional emphasis may com-bine the conservation curriculum with another curriculum, e.g., forestry, soilscience, zoology, to obtain a second degree.
SCIENCE PROGRAM

CreditsALS 103 Introductory Topics in the ALS Z0 20]. General Zoologyor orFOR 101 Introduction to Forestry ........ 1 BO 200 Plant Life ....................... 4
Languages (12 Credits) Physical EducationENG 111 Composition and Rhetoric ....... 3 Physical Education ......... -. ............. 4ENG 112 Composition and Reading ....... 3English Elective (Literature) .............. 3 Free ElectivesEnglish Elective .......................... 3 Free Electives 13

Social Sciences and Humanities(21 Credits) Group A. B. C CoursesEl t' e 21 ST 311 Introduction to Statistics .......... 3ec iv s ................................. B0 (20) 360 Introduction to Ecology ..... 4Physical and Biological Sciences Biolog1cal Seience Electives ................ 9
MA 111 Algebra and Trigonometry ....... 4 Departmental Requirements and ElectivesMA 112 3123;: (isometry and ' 4 CY 120 Elements of Physical Geology ..... 2'."""""""""" CY 110 Physical Geology Lab ............. 1CH 101 General Chemistry I """"""" 4 20 221 Conservation of Natural Resources . 3CH 103 General Chemistry II SSC 200 Soil Science 4or .....................
CH 107 Principles of Chemistry .......... 4 FOR “2 2:2?able Resource Manage- 3FY 221 College Physics .................. 5 RRA 2“ Recreation Resource Relation-BS 100 General Biology ships 3or ' . ........................... Z0 353 Wildlife Management ............. 3B0 200 Plant L‘fe """""""""""" 4 Conservation Electives .................... 13Hours Required for Graduation ....... 128
Elective courses may be used for emphasizing subject areas in communications,soils, wildlife biology, education and others.

Crop Science
Williams Hall
Professor B. E. Caldwell, Head ofthe DepartmentProfessor D. A. Emery, Coordinator ofAdoising
TEACHING AND RESEARCH
Professors: C. A. Brim (USDA), J. C. Burns (USDA), T. H. Busbice (USDA). D. S. Chamblee. J. F.Chaplin (USDA). W. K. Collins. W. A. Cope (USDA), W. T. Pike. D. U. Gerstel. W. B. Gilbert.W. C. Gregory. H. D. Gross. G. L. Jones, K. R. Keller. J. A. lee (USDA). W. M. Lewis. T. J.Mann, R. P. Moore. D. E. Morelsnd (USDA), L. L. Phillips, J. C. Rice. D. L. Thompson (USDA).D. H. Timothy. J. B. Weber. E. A. Wernsman, J. A. Weybrew. A. D. Worsham: Adjunct Professors:J. S. Campbell, W. E. Wessling; Professors Emeriti: G. K. Middleton, P. H. Harvey; Associate Pro-fessors: F. T. Corbin. G. R. Gwynn (USDA). R. C. Long, C. F. Murphy. R. P. Patterson, W. W.
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Weeks: Assistant Professors: J. W. Burton (USDA), J. C. Wynne; Instructor: C. Collins; AssociateMembers of the Faculty: E. C. Sisler (Biochemistry). T. J. Sheets (Entomology and HorticulturalScience)
EXTENSION
Professor G. L. Jones, In Charge, Crop Science Extension
Professors: C. T. Blake. S. N. Hawks. F. W. McLaughlin. A. Perry: Professors Emeriti: R. R. Ben-nett. S. H. Dobson, A. D. Stuart: Associate Professors: H. D. Coble. E. L. Kimbrough, W. G.Toomey: Assistant Professors: E. J. Dunphy, E. G. Krenzer, J. P. Mueller, G. A. Sullivan;Assistant Professor Emeritus: R. H. Crouse
The increase in human populations, the continuing evolution of pests and diseases,the challenge of new natural and artificial environments and the decrease of farm-land are all critical current world issues.This department’s curricula were designed to give the crop science major anawareness and a sense of personal involvement in these issues. The student receivesa working knowledge of the fundamental principles of plant science which tend toshape modern crop production practices. He or she is trained in the economics ofvarious crop management procedures which may influence long—range investments.

OPPORTUNITIES
The opportunities within the state for crop science graduates in county extensionprograms, in farm management, as salesmen of seed and agricultural chemicals andin the several governmental agencies remain good. Demand for qualified studentsin national and international concerns is increasing.For crop science graduate programs, see pages 12-13.

UNDERGRADUATE CURRICULUM
The degree of Bachelor of Science with a major in crop science is offered underthe science curricula of the School of Agriculture and Life Sciences. The sciencecurriculum follows.Students may also earn a Bachelor of Science under the technology curriculumwith a major in agronomy. The agronomy option is administered jointly by theDepartments of Crop Science and Soil Science. For that curriculum, see page 54.The Departments of Crop Science, Entomology, Horticultural Science and PlantPathology offer a joint undergraduate major in pest management (for crop pro-tection). See pages 73-74 for details.

CURRICULUM IN CROP SCIENCE
SCIENCE PROGRAM CreditsALS 103 Introductory Topics in the ALS .. 1

Languages (12 Credits) Physical EducationENG 111 Composition and Rhetoric ....... 3 Physical Education ........................ 4ENG 112 lSinusosition and Reading ....... 2 Free Electivesiterature ectwe ........................ Ree Electives .......................... 12Language Elective ........................ 3 A. .Social Sciences and Humanities Group B C.Cou'rses. (2‘ Credits)(21 Credits) . __ CH 221 Organic Chemistry I ............. 4Electives ................................. 21 CH 223 Organic Chemistry II _____________ 4, , A , GN 411 The Principles of Genetics ........ 3Physical and BIDlOg'lCl-ll Sciences GN 412 Elementary Genetics Laboratory . . 1MA 111 Algebra and Trigonometry ....... 4 MA 114 Introduction to Finite Mathe-MA 112 Analytic Geometry and matics with ApplicationsCalculus A ...................... 4 01‘CH 101 General Chemistry I .............. 4 MA 212 Analytic Geometry and Cal- >CH 107 Principles of Chemistry .......... 4 culus B ......................... 3FY 221 College Physics .................. 5 MB 401 General Microbiology ............. 4BS 100 General Biology .................. 4 PP 315 Plant Diseases ................... 3BO 200 Plant Life ....................... 4 Electives in A. B. or C Courses ............ 2
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Departmental Requirements and Electives(27 Credits) CS 490 Senior Seminar in Crop Science . . . 1BO 421 Plant Physiology ................. 4 ENT 312 EEZZSFM“ t" E°°“°"“° 3g: g}: 32" :33: Lei.""""""""""""" : $50 200 Soil Science ..................... 4p """"""""" Soil Science Electives .....................CS 312 Pastures and Forage Crops ........ 3cs 414 Weed Science .................... 4 Hours Required for Graduation
TECHNOLOGY (AGRONOMY) PROGRAM

Departmental Requirements(2 8 Credits)CS 211 Crop Science ..................... 4 CS 490 Senior Seminar in Crop Science .. . 1CS 214 Crop Science Laboratory .......... 1 orCS 312 Pastures and Forage Crops ........ 3 SSC 492 Senior Seminar in Soil Science . . . 1or SSC 341 Soil Fertility and Fertilizers ..... 3CS 315 Turf Management ................ 3 SSC 342 Soil Fertility Laboratory ......... 1CS 411 Environmental Aspects of Crop SSC 352 Soil Classification ............... 4Production ....................... 2 SSC (CS) 462 Crop Management Systems . 3CS 413 Plant Breeding ................... 2 - . —CS 414 Weed Science .................. 4 Hours Required for Graduation ....... 130
Dairy Science

(See Animal Science, pages 54-57.)

Economics and Business
Patterson Hall
Professor W. D. Toussaint, Head ofthe Department
Professor B. M. Olsen, Assistant Head of the Department and Coordinator ofAdvising
H. T. Daniel, Scheduling Officer
TEACHING AND RESEARCHProfessors: A. J. Coutu, E. W. Erickson, R. M. Fearn, D. M. Hoover, L. A. Dinen, P. R. Johnson,R. A. King. G. A. Mathia. E. C. Pasour Jr., R. A. Schrimper, J. A. Seagraves, R. L. Simmons,C. B. Turner, J. C. Williamson Jr.; Professors Emeriti: A. J. Hartley, D. R. Dixon, J. G. Sutherland(USDA), E. W. Swanson; Associate Professors: D. S. Ball. G. A. Carlson, J. S. Chappell, M. M.El-Kammash, R. S. Fenwick, A. R. Gallant, B. L. Gardner, H. C. Gilliam Jr. (USDA). C. W.Harrell Jr., D. M. Holthausen, D. N. Hyman, Thomas Johnson. C. P. Jones, E. W. Jones. F. A.Mangum Jr., C. J. Messere, R. J. Peeler Jr., R. K. Perrin. J. C. Poindexter Jr., R. E. Sylla. J. W.Wilson: Assistant Professors: R. L. Clark, L. E. Danielson, D. B. Diamond, D. J. Flath. T. J.Grennes. C. R. Knoeber. J. S. Lapp. M. P. Loeb. R. B. McBurney Jr., M. B. McElroy, L. B. Per-kinson (USDA), W. P. Pinna. T. M. Reynolds, W. J. Wessels; Visiting Assistant Professors: G. M.Scobie, R. B. Vernon: Assistant Professors Emeriti: J. C. Matthews Jr., 0, G, Thompson; [nan-M.tors: A. M. Beals Jr., W. P. Brown, M. R. Hilliard, M. T. Holcomb, D. M. Holmes. J. M. Jefferys.E. W. Leonard, T. N. Taylor; Special Lecturers: C. L. Bergold. G. A. Gunderson, W. P. Windham;Associate Members of the Faculty: R. H. Bernhard (Industrial Engineering). W. D. Cooper (TextileTechnology), D. L. Holley (Forestry)
EXTENSION
Professor F. D. Sobering, Assistant Head ofthe Department, In Charge ofExtension
Professors: R. C. Brooks, D. G. Harwood. H. L. Liner. T. E. Nichols Jr., E. A. Proctor, C. R. Pugh,W. L. Turner, C. R. Weathers. R. C. Wells; Associate Professors: J. G. Allgood, R. D. Dahle, L. H.Hammond. H. A. Home, D. F. Neuman, P. S. Stone; Associate Professor Emeritus: R. S. 80anAssistant Professor: J. E. Easley Jr.; Assistant Professors Emeriti: E. M. Stallings. R. P. Uzzle:Extension Specialists: C. E. Hammond, S. C. Riddick, S. R. Sutter

Agricultural economics, leading to a 8.8. degree, is one of several fields ofspecialization ofl‘ered by the Department of Economics and Business. The depart-ment is administered jointly by the Schools of Agriculture and Life Sciences andLiberal Arts. For information on fields of economics and business other than agri-cultural economics see Liberal Arts, pages 149-151.
65



The department’s general objectives in agricultural economics are: 1) To trainstudents in the fundamentals of business organization and to make sound decisionsin organizing and managing farms and other agricultural businesses; 2) Toinstruct students in economic theory which may be used as a basis for understand-ing the relationship of agriculture to other parts of the economy and for theevaluation of agricultural policy and economic changes which affect agriculture;3) To train graduate students in advanced economic theory and research tech-niques. For a list of graduate degrees, see pages 12-13.
OPPORTUNITIES
The growing number of companies processing and manufacturing agriculturalproducts has created an increasing demand for people trained in agriculturaleconomics. Opportunities include employment by companies handling farm supplies,such as feed, fertilizer and equipment; general marketing and processing firms;agricultural cooperatives; professional farm management agencies, and variouscredit agencies. .Many graduates are employed in research and educational work by variousagencies of the Federal and state governments. These include the AgriculturalExtension Service, the Agricultural Experiment Station, the State Department ofAgriculture and other agencies of the United States Department of Agriculture.

AGRICULTURAL ECONOMICS CURRICULUM
SCIENCE PROGRAM

Credits Phy. Ed. & Free Electives (16‘ Credits)ALS 103 Intro. Topics in the ALS ........ 1 P. E. ..................................... 4Bee Electives ............................ 12Languages (12 Credits) Group A, B, or C ElectivesENG 111 Composition and Rhetoric ....... 3ENG 112 Composition and Reading ....... 3 ACC 260 Accounting I—Concepts ofElectives—English or Literature ........... 6 Fin. Reporting .................. 3
Social Sciences and Humanities(21 Credits)EB 212 Econ. of Agriculture .............. 3EB 202 Econ. II ......................... 3Electives ................................. 15
Physical and Biological SciencesMA 111 or MA 114 Alg. & Trig. or Intro.to finite Math ..... 4 or 3MA 112 Ansly. Geom. & Cale. A .......... 4MA 212 Analy. Geom. & Calc. B .......... 3CH 101 General Chem. I ................. 4CH 103 General Chem. II ................ 4BS 100 or BS 105 General Biology ........ 4Bio. Sc. Elec. ............................. 4FY 221 College Physics .................. 5

BUSINESS PROGRAM
CreditsALS 103 Introductory Topics in the ALS .. 1

Languages (12 Credits)ENG 111 Composition and Rhetoric ....... 3ENG 112 Composition and Reading ....... 3ENG Literature ......................... 3SP 231 Expository Speaking ............. 3
Social Science and Humanities(21 Credits)EB 212 Econ. of Agriculture ............. 3EB 202 Econ. II ......................... 3Hectives ................................. 15
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EB 350 or ST 311 Econ. & Bus. Statisticsor Intro. to Statistics .. 3Electives ............................ 16 or 17
Major Requirements and Electives(26 Credits)EB 301 Production and Prices ............ 3EB 302 Agg. Econ. Analysis: Theory& Price ......................... 3EB 303 or EB 325 or EB 551 ProductionElective . . . 3EB 311 or EB 313 or EB 521 Mkt. Elec-tive ....... 3EB 304 or BB 415 or EB 420 FinanceElective . . . 3EB 413 or EB 533 Policy Elective ........ 3Electives in Support of Major .............. 8Hours Required for Graduation ...... 130
Physical and Biological Sciences(24-25 Credits)MA 111 Algebra & ’I‘rig. ................ 4orMA 114 Intro. to Finite Math with Appl. .. 3MA 112 Analy. Geol. & Cal. A ........... 4CH 101 ‘General Chemistry I ............. 4FY 221 College Physics .................. 5BS 100 or BS 105 General Biology orBio]. in Mod. World . 4Bio. Science Elective ...................... 4

Phy. Ed. &: Free Electives (16‘ Credits)P. E. .................................... 4Free Electives ............................ 12



Group B (24 Credits) Groups A or CACC 260 Accounting I ................... 3 Electives in A or C courses ............... 5-6EB 303 or EB 325 or EB 551 ProductionElective . . . 3 Major Requirements and ElectivesEB 311 or EB 313 or EB 521 Marketing (26 Credits)Elective . . . 3 - -EB 304 or EB 415 or EB 420 Finance 23 3‘8; qugfng‘fiypmfl """""" gElective ”.3 . '. .. ........ ..,. .....EB 326 or EB 332 or EB 431 Personnel EB 350 Econmi: and Business StatisticsElective . . 3 . . .' ST 311 Introduction to StatisticsE8 413 or EB 533 Policy Elective ........ 3 . . .Group B Electives ........................ 6 Electives in Support of Major """"""'—17Hours Required for Graduation ...... 130
Entomology
Gardner Hall
Professor Kenneth L. Knight, Head ofthe Department and Coordinator of Advising
TEACHING AND RESEARCH
Professors: R. C. Axtell, W. V. Campbell. W. C. Dauterman, M. H. Farrier. F. E. Guthrie, ErnestHodgson. W. J. Mistric Jr., H. B. Moore Jr., H. H. Neunzig, R. L. Rabb. G. C. Rock. T. J. Sheets.C. F. Smith. C. G. Wright, D. A. Young Jr.; Adjunct Professors: A. L. Chasson. J. R. Fonts;Professors Emeriti: C. H. Brett, T. B. Mitchell; Associate Professors: J. R. Bradley Jr., W. M.Brooks. R. T. Yamamoto: Assistant Professors: K. D. Elsey (USDA). F. P. Hain. G. G. Kennedy,R. E. Stinner: Adjunct Assistant Professors: Gordon Gordh, R. M. Philpot; Associate Member ofthe Faculty: D. S. Grosch
EXTENSION
Professor: G. T. Weekman, Specialist-in-Charge
Professor: R. L. Robertson; Professor Emeritus: G. D. Jones; Associate Professor: J. M. Falter. K. A.Sorensen; Assistant Professors: J. T. Ambrose, J. R. Baker, R. C. Hillmann, T. E. Reagan. J. W.Van Duyn
The entomology curriculum offers broad training at the undergraduate andgraduate levels (see pages 12-13) in basic biology and related sciences, particularlyas they relate to the study of insects. In addition, several courses in entomologyare offered at the undergraduate level for non-majors.

OPPORTUNITIES
Opportunities include development, production, control and sales positions in thepesticide field, consultative positions in pest management, regulatory and extensionpositions with state and federal agencies, and research technician positions inuniversities, agricultural experiment stations and industry. The curriculum alsoprovides training suitable for admission to the graduate entomology departmentsof the country.

UNDERGRADUATE CURRICULUM
The degree of Bachelor of Science with a major in entomology is offered underthe science curriculum of the School of Agriculture and Life Sciences. Studentsare encouraged to gain through judicious use of their electives a strong backgroundin the sciences. For the related undergraduate major in pest management (for cropprotection) see pages 73-74.

CURRICULUM IN ENTOMOLOGY
SCIENCE PROGRAM '

CreditsALS 103 Introductory Topics in ALS ..... 1. ENG 112 Composition and Reading ....... 3Languages “2 Cram”) Literature Elective ........................ 3ENG 111 Composition and Rhetoric ....... 3 Language Elective ........................ 3
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Social Sciences and Humanities Free Electives(21 Credits) Free Electives ............................ 12Electives ................................. 21 Group A, B. C CoursesPhysical and Biological Sciences (22-24 Credits)”8"” Credits) CH 220 Introductory Organic Chemistry .. 4MA 111 Algebra and Trigonometry ....... 4 BCH 351 Elementary Biochemistry ....... 3MA 112 Analytic Geometry and CY 120 Elements of Physical Geology ..... 2Calculus A ...................... 4 01‘or SSC 200 Soil Science ..................... 4MA 114 Introduction to Finite ST 311 Introduction to Statistics ......... 3Mathematics with Applications 3 GN 411 The Principles of Genetics ........ 3CH 101 General Chemistry I ............. 4 20 421 Vertebrate Physiology ............ 3CH 103 General Chemistry II or .......... 4 BO (20) 360 Introduction to Ecology ..... 4CH 107 Principles of Chemistry .......... 4FY 221 College Physics .................. 5 Departmental Requirements and ElectivesBS 100 General Bioloy .................. 4 (27 Credits)Biological Sciences Elective ............... 4 ENT 312 Introduction to Economic, _ Insects ........................ 3”We” “WWW" - ENT 401 Bibliographic Research inPhysical Education ....................... 4 Biology ........................ 1ENG 502 Insect Diversity ................ 4ENT 503 PHmctional Systems of Insects . . . 4Entomology Elective ..................... 15Hours Required for Graduation ...... 130
Food Science
Schaub Food Science Building
Professor W. M. Roberts, Head ofthe Department
Professor F. G. Warren, Coordinator of Advising
TEACHING AND RESEARCHProfessors: L. W. Aurand, T. A. Bell (USDA), T. N. Blumer, H. B. Craig. D. D. Hamann. M. W.Hoover. A. E. Purcell (USDA), M. L. Speck, H. E. Swaisgood: Professors Emeriti: J. E. Etchells,I. D. Jones: Associate Professors: H. R. Ball Jr.. D. E. Carroll Jr., H. P. Fleming (USDA), S. E.Gilliland. A. P. Hansen. V. A. Jones. W. M. Walter Jr.. (USDA); Assistant Professors: D. M.Adams Jr.. C. G. Giddings: Adjunct Associate Professor: W. Y. Cobb; Instructor: L. G. Turner
EXTENSION
Professor J. A. Christian, In Charge
Professors: E. Cofer. M. E. Gregory. N. C. Miller Jr., F. R. Tarver Jr.. F. B. Thomas: AssistantProfessors: M. K. Hill. N. L. Kehrberg; Specialists: C. N. Callaway, R. E. Carawan, T. M. Miller
The Department of Food Science provides undergraduate and graduate programsfor the application and coordination of the physical and biological sciences, eco-nomics and engineering to the development, processing, packaging, quality control,distribution and utilization of foods. .The department maintains modern fully equipped laboratories for teaching andresearch in food microbiology and fermentation, food chemistry, food engineeringand dairy, fruit, meat, poultry, seafood and vegetable products.

OPPORTUNITIES
Increasing consumer demands for greater varieties and quantities of highlynutritious and convenience foods of uniformly high quality create many variedcareer opportunities in the food and allied industries.Food industries career opportunities are: management, research and develop-ment, process supervision, quality control, procurement, distribution, sales andmerchandising. Positions include sales and services in allied industries, consultingand trade association activities and promotional and educational services.Food Science graduates hold teaching, research and extension positions withcolleges and universities. Governmental agencies employ food scientists whose
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work is directed toward research, regulatory control and the development of foodstandards.
UNDERGRADUATE CURRICULUM
The degree of Bachelor of Science with a major in food science is offered underthe science or technology curriculum of the School of Agriculture and Life Sciences.For graduate degrees offered, see pages 12-13.

CURRICULA IN FOOD SCIENCE
SCIENCE PROGRAM

CreditsALS 103 Introductory Topics in the ALS . . 1
Languages (12 Credits)ENG 111 Composition and Rhetoric ....... 3ENG 112 Composition and Reading ....... 3Literature Elective ........................ 3Language Elective ........................ 3

Social Sciences and Humanities(21 Credits)Electives ................................. 21
Physical and Biological Sciences(.11 Credits)MA 111 Algebra and Trigonometry ....... 4MA 112 Analytic Geometry andCalculus A ...................... 4MA 114 Introduction to Finite Mathe-matics with Applications ......... 3CH 101 General Chemistry I ............. 4CH 103 General Chemistry II orCH 107 Principles of Chemistry .......... 4BS 100 General Biology .................. 4FY 211 General Physics .................. 4FY 212 General Physics .................. 4

TECHNOLOGY PROGRAM
CreditsALS 103 Introductory Topics in the ALS .. 1

Languages (12 Credits)ENG 111 Composition and Rhetoric ....... 3ENG 112 Composition and Reading ....... 3SP 231 Expository Speaking ............. 3Literature Elective ....................... 3
Social Sciences and Humanities(21 Credits)El actives .................................21
Physical and Biological Sciences(28 Credits)MA 111 Algebra and Trigonometry ....... 4MA 112 Analytic Geometry andCalculus A ...................... 4MA 114 Introduction to Finite Mathe-matics with Applications ......... 3CH 101 General Chemistry I ............. 4CH 103 General Chemistry II orCH 107 Principles of Chemistry ........... 4BS 100 General Biology .................. 4FY 221 College Physics .................. 6

Physical Education (4 Credits)
Free Electives (12 Credits)Electives ................................. 12

Group A, B. C Courses (23 Credits)CH 220 Introductory Organic Chemistry orCH 221 Organic Chemistry I ............. 4CH 223 Organic Chemistry II orCH 315 Quantitative Analysis ............ 4MB 401 General Microbiology ............ 4Electives ................................. 11
Departmental Requirements and Electives(:0 Credits)FS 201 Food Science and Man's Food ..... 3FS 331 Food Engineering ................ 3FS 402 Food Chemistry .................. 3FS 405 Food Microbiology ................ 3FS 490 Food Science Seminar ............ 1Electives ................................. 13

Hours Required for Graduation ..... 130

Physical Education (4 Credits)Electives ................................. 4
Free Electives (12 Credits)Electives ................................. 12

Group A, B, C Courses (25 Credits)CH 220 Introductory Organic Chemistry orCH 221 Organic Chemistry I ............. 4CH 223 Organic Chemistry II orCH 315 Quantitative Analysis ............ 4MB 401 General Microbiology ............ 4Electives ................................. 13
Departmental Requirements and Electives(27 Credits)FS 201 Food Science and Man's Food ..... 3FS 331 Food Engineering ................ 3FS 402 Food Chemistry .................. 3FS 405 Food Microbiology ................ 3FS 490 Food Science Seminar ............ 1Electives ................................. 14Hours Required for Graduation ...... 130
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Genetics
Gardner Hall
Professor J. G. Scandalios, Head ofthe Department
Professors: D. S. Grosch. W. D. Hanson. W. E. 10008. C. S. Levinsrs III. '1‘. J. Mann, D. F. Matzinger.L. E. Mettler. R. H. Moll. Gene Namkoong (USFS). H. E. Schaffer. B. W. Smith, C. W. Stuber(USDA), A. C. Triantaphyllou; Professors Emeriti: C. H. Bastian, S. G. Stephens; Adjunct Pro-fessor: H. V. Malling; Associate Professor: L. G. Burk (USDA): Assistant Professors: G. C.Bewley. W. H. McKenzie, J. C. Sorenson; Associate Members of the Faculty: E. U. Dillard, E. J.Eisen. J. E. Legstes. B. T. McDaniel, 0. W. Robison (Animal Science); F, B. Armstrong (Bio—chemistry and MicrobioloEy): C. A. Brim (USDA). J. F. Chaplin (USDA). W. A. Cope (USDA). D. A.Emery. D. U. Gerstel, W. C. Gregory. G. R. Gwynn (USDA). J. A. Lee (USDA). P. A. Miller,C. F. Murphy, L. L. Phillips. C. F. Tester (USDA), D. L. Thompson (USDA). D. H. Timothy,E. A. Wernsmsn (Crop Science); C. C. Cockerham. M. M. Goodman, J. O. stlings (Statistics);J. W. Duffield. T. 0. Perry. L. C. Ssylor, B. J. Zobel (Forestry); F. D. Cochran. G. J. Galletta,F. L. Haynes Jr. (Horticultural Science); J. L. Apple. T. T. Hebert. N. T. Powell (PlantPathology): D. M. Briggs, E. W. Glazener, G. A. Martin (Poultry Science)
The genetics faculty ofi‘ers instruction at advanced undergraduate and graduatelevels. The undergraduate courses are designed to support other departments,giving students a background in genetics. The graduate program is designed totrain scientists for research and teaching careers in basic genetics and in itsapplication in plant and animal breeding. For graduate degrees offered, see pages12-13.

CURRICULUM
Since there is no genetics baccalaureate program, undergraduates are encouragedto pursue a biological sciences program.

Horticultural Science
Kil gore Hall
Professor J. W. Strobe], Head ofthe Department
Professor W. E. Ballinger, Coordinator of Advising

TEACHING AND RESEARCHProfessors: F. D. Cochran. G. J. Gleetta. F. L. Haynes Jr., R. A. Larson. R. L. Lower, C. H. Miller.P. V. Nelson: Adjunct Professor: R. L. Sawyer; Professors Emeriti: J. M. Jenkins. D. T. Pope,G. O. Randall; Associate Professors: L. K. Hammett, W. E. Henderson, T. R. Konsler, T. J.Monaco. W. B. Nesbitt. D. M. Pharr. J. C. Raulston. R. M. Southall. C. R. Unrsth, D. C. Zeiger;Assistant Professors: J. R. Ballington, W. C. Fonteno: Research Assistant Professor: W. W. Col-lins; Instructors: R. K. Kimmins. V. H. Underwood; Associate Members of the Faculty: R. J.Downs (Botany); R. L. Mott (Botany): T. J. Sheets (Entomology. Crop Science); R. H. Moll(Genetics); R. Aycock (Plant Pathology): R. J. Volk (Soils)
EXTENSION
Professor A. A. Banadyga, In Charge
Professors: J. R. Brooks. M. H. Kolbe, J. W. Love, W. A. Skroch. H. J. Smith; Professors Emeriti:H. M. Coving‘ton. J. H. Harris; Associate Professors: G. R. Hughes, C. M. Mainland. W. W. Reid,D. C. Sanders. L. G. Wilson. J. H. Wilson Jr.; Assistant Professor: M. A. Cohen
Undergraduate programs in horticultural science offer broad training in physicaland biological sciences and business and a sound cultural background. Students canconcentrate studies in the areas of fruit and vegetable crops, floriculture, nurserymanagement, or landscape horticulture. They are prepared for either graduatestudy (see pages 12-13) or for diverse professional service.North Carolina’s varied climatic conditions make possible the production of awide variety of horticultural crops on a commercial scale, as well as in parks andgardens. These crops now represent an important segment of N. C. agriculture withfurther expansion to be realized with the development of adapted varieties,
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mechanization and intensification of cultural practices, improvement of handlingand marketing methods and the development of the food processing industry.
OPPORTUNITIES

Horticulture graduates fill positions in production, processing, sales and service.Among these are county extension agents; vocational agricultural teachers; land-‘ scaping and landscape contracting; farm operators; orchard, nursery, greenhouseand flower shop managers; research, production and promotional specialists withcommercial seed, floral, fertilizer, chemical and food companies; inspectors andquality control technologists; USDA specialists and as leaders in other phases ofagricultural and industrial developments. The student may also prepare for acareer in research, teaching, extension, etc. in horticulture.
UNDERGRADUATE CURRICULUM
The degree of Bachelor of Science with a major in horticultural science can beearned in one of the three curricula—business, science, or technology—offered bythe School of Agriculture and Life Sciences. Under these curricula, specializedtraining is offered in fruit and vegetable crops, and in floriculture, ornamentalhorticulture (nursery management), and landscape horticulture. (There is also ajoint undergraduate major in pest management for crop protection; see pages 73—74.For the freshman year and basic requirements, see pages 49-54.For the business curriculum see page 50. Twenty—four credit hours of businesscourses are substituted for an equal number of hours in the technology curriculum.

CURRICULUM IN HORTICULTURAL SCIENCE
TECHNOLOGY PROGRAM Group A, B. C CoursesCredits (20 Credits)ALS 103 Introductory Topics in the ALS . 1 HS 201 Principles of Horticulture (LH) .. 3ENT 312 Introduction to EconomicLanguages (12 Credits) Insects ....................... 3. . . PP 315 Plant Diseases .................. 3ENG 111 Composition and Rhetoric ...... 3 . . . . .ENG 112 Composition and Reading ...... 3. SSC 3“ (5123?)??? and ”mm” 3iieiiturfnggtfv’: speak‘“ """""" 3 BO 421 Plant Physiology ................ 4""""""""""" HS 301 Plant Propagation (FV,OH,F) 3Social Sciences and Humanities GN “2 E;;m8nflt;ry Genetics Lab(21 credits) ( , . ) ..................... 1
Electives ................................ 21 Departmental Requirements and Electives(27-28 Credits)Physical and Biological Sczences HS 491 Senior Seminar in HorticulturalMA 111 Algebra and Trigonometry ...... 4 Science ........................ 1MA 112 Analytic Geometry and GN 411 The Principles of GeneticsCalculus A or .................. 4 (FV,H,F) ....................... 3MA 114 Intro. to Finite Mathematics Technical Elective (FV,0H,F) ............ 3with Applications .............. 3 Departmental Elective (FV-14) (OH-8)CH 101 General Chemistry I ............ 4 (F-ll) ................... VariableCH 103 General Chemistry II ----------- 4 HS 421 Tree Fruit Production (FV) ...... 3FY 221 College Physics ................. 5 HS 432 Vegetable Production (FV) ...... 3BS 100 General Biology ................. 4 HS 562 Post Harvest Physiology (FV) 3BO 200 Plant Life ...................... 4 HS 211 Ornamental Plants (OH,F,LH) 3SSC 200 Soil Science ................... 4 HS 212 Ornamental Plants (0H,F,LH) 3HS 411 Nursery Management (0H.LH) .. 3Physical Education HS 414 Residential Landscape (0H,LH) . 4Physical Education ....................... 4 HS 471 Arboriculture (OH'LH) """"" 3HS 441 Floriculture I (F) ............... 3Free Electives HS 442 Floriculture II (F) .............. 3. LAR 211 Introduction to LandscapeFree Electives ........................... 12 Architecture (LH) ........... 3HS 342 Landscape Horticulture (LH) . . .. 3LAR __ 321. 322; or 411. 412 (LH) ...... 6LAR 410 Site Planning (LH) ........... 3HS 495 Special Topics in HorticulturalScience ........................ 2Hours Required for Graduation ..... 130

(FV—Fruits and Vegetables. OH—Ornamental, F—Floriculture, LH—Landscape)
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SCIENCE PROGRAM Group A, B, C CoursesCredits (20-20 Credits)ALS 103 , Introductory Topics in the ALS . 1 CH 220, (h-gunic Chemistry .............. 4MB 401 Microbiology 4Languages (12 Credits) BO 421 Plant Physiology ................ 4ENG 111 Composition and Rhetoric ...... 3 ENG 312 Introduction toEconomlcENG 112 Composition and Reading ...... 3 Insects 3Utersture Elective ....................... 3 PP 315 PIN.“ Diseases """ 3Language Elective ....................... 3 SSC 200 Sal] Science .................... 4Group A Electives ....................... 4
Sacral Sme(::eéraé:?t:){umanitzes Departmental Requirements and Electives. (26’ Credits)Electives ................................ 21 HS 201 Principles of Horticulture ...... 3. . - ~ GN 411 The Principles of Genetics ....... 3Phwwalami 3‘01””! 3mm“ GN 412 Genetics Lab ................... 1MA 111 Algebra "Id Trigonometry ------- 4 HS 491 Senior Seminar in HorticulturalMA 112 Analytic Geometry and Science ........................ 1Calculus A or ......... _ ......... 4 HS 411 Nursery Management (om ,,,,,, 3MA 114 Intro. to Finite Math.with HS 471 Arboriculture (OH) ............. 3Applications .................... (3) HS 211 Ornamental Plants (OH.F) ...... 3CH 101 General Chemistry I ............ 4 HS 212 Ornamental Plants (0H.F) ,,,,,, 3CH 103 General Chemistry II ........... 4 as 301 Plant Propagation (0H.F) ....... 3FY 221 College Physics or .............. 5 ssc 341 Soil Fertility and FertilizersPY 211, 212 General Physics ............ (8) (OH,F) ........................ 3BS 100 General Biology ................. 4 HS 441 Floriculture I (F) ............... 3BO 200 Plant Life ...................... 4 HS 442 Floriculture 11 (F) ,,,,,,,,,,,,,, 3HS 421 Tree Fruit Production (FV) ...... 3Phum‘cal Education HS 432 Vegetable Production (FV) ...... 3Physical Education ...................... 4 HS 562 P0“ Harvest Physiology (FV) 3Horticultural Science Electiva (FV) ...... 9Free Electives Hours Required for Graduation ..... 130Ree Electives ........................... 12

FV—Fruits and Vegetables. CPI—Ornamental, F—Floriculture
BUSINESS PROGRAM

All required courses in the Technology Program plus 24 hours in Economics andBusiness (see page 50).
Credits

Hours Required for Graduation ..... 130
INDIVIDUALIZED STUDY PROGRAM
Professor E. W. Glazener, Coordinator ofAdvising
The individualized study program entails a curriculum planned by the studentwith the assistance of a faculty advisory committee. Interested students are re—quested to follow details of the program through the Director of Academic Affairs,115 Patterson Hall.

Medical Technology
Gardner Hall
G. C. Miller, Coordinator ofAdvising
North Carolina State University has two parallel programs in medical technology.One is a four-year curriculum with a Bachelor of Science in zoology followed by ayear of training in a hospital laboratory school.The second program is designed to be completed in four calendar years. Thestudent takes a prescribed curriculum for three years at North Carolina StateUniversity. The fourth year consists of a 12-month course in medical technology atan affiliated clinical program. Upon completion, a Bachelor of Science degree will
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be granted from N. C. State and a certificate in medical technology from the affili-ated hospital. (See zoology, page 83.)
Microbiology
Gardner Hall
Professor J. B. Evans, Head of the Department
Professors: W. J. Dobrogosz. G. H. Elkan. P. B. Hamilton. J. J. Perry: Professor Emeritus: J. L.Etchells; Adjunct Associate Professors: R. E. Kanich, J. J. Tulis; Assistant Professors: R. E. John-ston, G. H. Luglnbuhl; Adjunct Assistant Professor: D. H. King; Associate Members of the Faculty:J. G. Lecce, J. J. McNeil] (Animal Science); F. B. Armstrong (Biochemistry): J. L. Etchells. M. L.Speck (Food Science); W. E. K1005 (Genetics): D. G. Simmons (Veterinary Science); A. G. WollumII (Soil Science)
The microbiology program provides basic preparation for professional micro-biologists, a microbiology background for students in other sciences, and an aware-ness of the microbial world as it relates to our daily lives for non-science majors.Microbiology is concerned with the growth and development, physiology, classi-fication, ecology, genetics and other aspects of the life processes of an array of tiny,generally single-celled, organisms. These organisms may serve as model systemsfor elucidation of fundamental processes that are common to all living cells.Most of the major discoveries that have produced the spectacular advances inbiology during the past decade have resulted from studies of microbial systems.Future developments in environmental quality, production of food and fuel, andhuman health, will rely heavily on understanding microbial processes.

OPPORTUNITIES
Microbiologists are employed in research laboratories, diagnostic and controllaboratories, teaching, and technical sales and service positions.

CURRICULUM
There is no microbiology undergraduate major, so students with a primaryinterest in microbiology are advised to take the biological sciences curriculum withthe microbiology option (see pages 60-61). Generally as few as 12 credits in micro—biology may be recommended. This requires 3 courses (9 credits) in microbiology inaddition to MB 401, which is part of the basic biological sciences requirements.However, if a student does not plan to go beyond the Bachelor of Science level, anddesires to qualify for registration or a civil service position as a microbiologist, 20credits in microbiology should be taken. .For graduate degree programs, see pages 12-13.

Pest Management (for Crop Protection)
Gardner, Kilgore and Williams Halls
K. L. Knight, Coordinator ofAdv'ising
The major in pest management (for crop protection) is an interdepartmentalprogram involving crop science, entomology, horticultural science and plantpathology.Students in pest management for crop protection receive training in the conceptsof controlling crop pests in an ecologically sound manner. Crop losses from diseases,insects, nematodes and weeds annually run into the billions of dollars in the UnitedStates. Environmental concerns dictate that control efforts against these organismsmust be integrated into a total crop production management program on a systemsapproach basis. A high degree of flexibility in electives permits the student eitherto become generally proficient across the field or to develop an area of strengthagainst a particular class of pest organisms.
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OPPORTUNITIES
Opportunities basically involve improving farm efficiency to meet our ever-growing need for food and fiber. Current federal and state statutes require a highdegree of expertise in the accomplishment of pest control. Completion of the trainingprovided by this curriculum qualifies the graduate for positions as county extensionagents, as federal and state regulatory agents, as technicians in scientific researchorganizations, as pest control specialists in agribusiness concerns, and as custompest management operators.

UNDERGRADUATE CURRICULUM
The degree of Bachelor of Science with a major in pest management (for cropprotection) is offered under the agricultural science curriculum of the School ofAgriculture and Life Sciences.For the freshman year and basic requirements see page 49.

CURRICULUM IN PEST MANAGEMENT
SCIENCE PROGRAM

CreditsALS 103 Introductory Topics in the ALS .. 1
Languages (12 Credits)

Physical EducationPhysical Education ....................... 4
Free ElectivesENG 111 Composition and Rhetoric ....... 3 Free Electives ............................ 12ENG 112 Composition and Reading ....... 3Literature Elective ....................... 3 Group A. B, C CoursesLanguage Elective ........................ 3 (19 Credits)‘ ' t .. 4Social Sciences and Humanities CH 220 Introductory Organic Chemls ry. BCH 351 Elementary Biochemistry ....... 3"1 0mm" BO (20) 360 Introduction to Ecology ..... 4Electives ................................. 21 SSC 200 Soil Science ..................... 4B0 421 Plant Physiology ................. 4Physical and Biological Sciences(24-25 Credits)MA 111 Algebra and Trigonometry ....... 4MA 112 Analytic Geometry and

Major Requirements and Electives(30 Credits)ENT 312 Introduction to EconomicCalculus A ...................... 4 Insects ........................ 3or ENT 550 Fundamentals of Insect.MA 114 Introduction to Finite Mathe- Control ........................ 3matics with Applications ......... 3 PP 315 Plant Diseases ................... 3CH 101 General Chemistry I ............. 4 PP 500 Plant Disease Control ............ 3CH 103 General Chemistry II ............ 4 CS 414 Weed Science .................... 3or CS (HS) 514 Principles and Methods inCH 107, Principles of Chemistry .......... 4 Weed Science .............. 3PY 221 College Physics .................. 5 CS 211 Crop Science .................... 4BS 100 General Biology .................. 4 PM 415 Principles of Pest Management . .. 3Advised Electives ......................... 11Hours Required for Graduation ..... 130

Plant Pathology
Gardner Hall
Professor R. Aycock, Head ofthe Department
TEACHING AND RESEARCH
Professors: J. L. Apple, K. R. Barker, C. N. Clayton. E. B. Cowling. E. Echandi. G. V. Gooding Jr.,L. F. Grand, T. T. Hebert. S. F. Jenkins Jr., G. B. Lucas. R. D. Milholland. N. T. Powell. J. P.Ross (USDA), J. N. Sasser, H. W. Spurr Jr. (USDA). D. L. Strider. H. H. Triantaphyllou. R. E.Welty (USDA), N. N. Winstead; Professors Emeriti: D.- E. Ellis. L. W. Nielsen, C. J. Nusbaum,F. L. Wellman: Adjunct Professors: G. H. Hepting. J. W. Koenigs. E. G. Kuhlman; AssociateProfessors: M. K. Beute. A. S. Heagle (USDA). K. J. Leonard (USDA), L. '1‘. Lucas, C. E. Main.R. A. Reinert (USDA); Assistant Professors: D. M. Benson, Jeng-sheng Huang. J. W. Moyer,D. P. Schmitt. T. B. Sutton, C. G. Van Dyke; Adjunct Assistant Professor: N. A. Lapp (NCDA):Associate Members of the Faculty: C. B. Davey (Forestry). M. P. Levi (Forestry)
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EXTENSION
Associate Professor H. E. Duncan, In Charge
Professors: F. A. Todd, J. C. Wells: Associate Professors: C. W. Averre III, R. K. Jones. P. B.Shoemaker, J. H. Wilson Jr.
Undergraduate instruction in plant pathology is designed to provide introductoryand advanced courses on the nature and control of plant diseases to students major-ing in crop science, horticultural science, pest management, agricultural educationand forestry. It can also provide fundamental training necessary for graduate studyin plant pathology.The Department of Plant Pathology cooperates in training pest managementmajors. but does not offer an undergraduate major in plant pathology. For graduatedegrees offered, see pages 12-13.

OPPORTUNITIES
Employment in research, extension and teaching is available to graduates withadvanced degrees in plant pathology. Research openings are with the U. S. Depart-ment of Agriculture, state experiment stations and in industry. The rapid develop-ment of agricultural chemicals and other methods for disease control offers numer-ous opportunities. See pest management (for crop protection), pages 73-74.

Poultry Science
Scott Hall
Professor R. E. Cook, Head ofthe Department
Associate Professor W. R. Prince, Coordinator ofAdvising
TEACHING AND RESEARCHProfessors: W. E. Donaldson. E. W. Glazener. P. B. Hamilton, C. H. Hill. J. B. Ward; AdjunctProfessor: K. N. May; Professor Emeritus: C. W. Barber: Associate Professors: J. D. Garlich, C. R.Parkhurst. J. P. Thaxton; Adjunct Associate Professor: Neil Chernoff: Associate Professors Emeriti:W. L. Blow, F. W. Cook: Assistant Professors: F. W. Edens, K. K. Krueger, G. W. Morgan Jr.:Associate Members of the Faculty: W. M. Colwell, D. G. Simmons (Veterinary Science)
EXTENSION
Professor W. C. Mills Jr., In Charge
Professors: W. G. Andrews. J. R. Harris. G. A. Martin: Professors Emeriti: C. R. Parrish. T. B.Morris; Associate Professor: T. A. Carter; Assistant Professor: M. H. Gehle: Instructor: J. R.West; Extension Specialist: C. E. Brewer
The Department of Poultry Science provides instruction in the principles ofpoultry husbandry and in such related fields as nutrition, physiology, genetics andpathology.Through teaching, research and extension, the department serves students,poultrymen and allied industries. Poultry production has increased rapidly duringthe last two decades and ranks second in North Carolina as a source of agriculturalincome. North Carolina ranks fourth nationally in the production of poultry.products; the climatic and economic conditions in the State provide a sound basefor continued expansion.

OPPORTUNITIES
The change from small farm operations to large commercial poultry enterpriseshas created more specialized positions than there are available poultry graduates.Off-the-farm operations in activities such as processing and distribution offer newjob opportunities. The allied industries—feed, equipment, financing and drugs—need more employees trained in poultry science. Graduates hold positions as man-agers and field representatives for businesses identified with or serving the poultry
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industry. Graduates are also employed in communication and public relations andas teachers and extension and research specialists. Some graduates have their ownpoultry businesses.
UNDERGRADUATE CURRICULUM

Students desiring the Bachelor of Science with a major in poultry science maychoose any of three curricula offered by Agriculture and Life Sciences. (Forgraduate degrees, see pages 12-13.) One may obtain a double major in certain othercurricula through careful use of electives and/or summer school attendance. Thestudent should consult the undergraduate advisors in the department(s) concerned.Currently, the pre-veterinary science student may utilize all requirements toward aBachelor of Science degree in the science option.For the freshman year and basic requirements see page 49.
POULTRY SCIENCE CURRICULUM
BUSINESS PROGRAM ‘
This curriculum is for students desiring a background related to the operationand management of business firms on a sound economic basis. The general require-ments for the business program (24 semester hours) are listed on page 50. Thestudent must complete the required courses listed below for the technology program,substituting the business program courses for electives in the technology program.

SCIENCE PROGRAM
This curriculum is for the student interested in the basic biological and physicalsciences. The student is better prepared for advanced study in various disciplinessuch as genetics, nutrition, physiology and pathology. Several preveterinary stu-dents are currently enrolled in this curriculum and are seeking a Bachelor ofScience degree in poultry science.

TECHNOLOGY PROGRAM
This is a more generalized program of study as the curriculum offers a greaterselection of courses in the applied science and technology areas. The student in thebusiness option must complete the required courses in the technology program andsubstitute 24 hours of restricted Group B courses for the electives in technologyshown below.

CURRICULUM IN POULTRY SCIENCE
SCIENCE PROGRAM CreditsALS 103 Introductory Topics in the ALS .. 1 CH 101 General Chemistry I ............. 4CH 107 Principles of Chemistry .......... 4Languages (12 Credits) PY 211 General Physics ................. 4ENG 111 Composition and Rhetoric ....... 3 °' .ENG 112 Composition and Reading .. 3 FY 221 College Physlcs .................. 5- . BS 100 General Biology .................. 4Literature Elective ........................ 3 . .Language Elective ....................... 3 MB 401 General Microbioloy ............ 4

Social Sciences and Humanities Physical Education (4 Credits)(21 Credits) PE Electives ............................. 4Electives ................................. 21 Free Electives (12 Credits)
Physical and Biological Sciences Free Electives ............................ 12(28 Credits)MA 111 Algebra and Trigonometry ....... 4 Group2%,CB,g_tCaursesMA 112 Analytic Geometry and ( Te 1 s)Calculus A ...................... 4 FY 212 General Physics (If FY 211or was taken) ...................... 4MA 114 Introductionto Finite Msthe- GN 411 Principles of Genetics ............ 3matics with Applications ......... 3 CH 221 Organic Chemistry I ............. 4or Elective in Group A (Biological Science) .. . 4MA 102 Analytic Geometry and Electives in A. B or C Courses ............. 11Calculus I ....................... 4

76



Departmental Requirements and Electives(28 Credits) PO 415 Comparative Nutrition ........... 3P0 201 Poultry Science and Production 4 PO 490 Poultry Seminar ................. 1. PO 520 Poultry Breeding ................ 3P0 401 Poultry Diseases ................. 4 PO 524 Co at' End ‘n l 4PO 404 Poultry Products ................. 3 "‘9’" ”e °°n ”83’ ''''';-_PO 405 Avian Physiology ................ 4 Hours Required for Graduation ...... 130
TECHNOLOGY PROGRAM
ALS 103 Introductory Topics in the ALS . . 1 Free Electives(12 Credits)Language (1’ 0’91”") Free Electives ............................ 12ENG 111 Composition and Rhetoric ....... 3ENG 112 Composition and Reading ....... 3 Group A, B. C, CoursesSP 231 Expository Speaking ............. 3 (19 to 2: Credits)Literature Elective ........................ 3 GN 411 The Principles of Genetics ....... 3Social Sciences and Humanities CH 220 Introduzt‘ory Organic Chemistry 4

(21 Credits) CH 221 Organic Chemistry I ............. 4Electives .................................21 PY 212 General Physics (If PY 211was taken) ...................... 4Physicaland Biological Sciences Electives in A. B, or C Courses ...... 11 to 15(81 to .98 Credits)MA 111 Algebra and Trigonometry ....... 4 Poultry Sctznée giquzrementsMA 112 Analytical Geometry and (2 Te 1 5’Calculus A ...................... 4 PO 201 Poultry Science and Production .. . 4or PO 301 Evaluation of Live Poultry ....... 2MA 114 Introduction to Finite Mathe- PO 401 Poultry Diseases ................. 4matics with Applications ......... 3 PO 402 Commercial Poultry Enterprises .. 4or PO 404 Poultry Products ................. 3MA 102 Analytical Geometry and PO 405 Avian Physiology ................ 4Calculus I ....................... 4 P0 415 Comparative Nutrition ........... 3CH 101 General Chemistry I ............. 4 PO 490 Poultry Seminar ................. 1CH 103 General Chemistry II ............ 4 P0 520 Poultry Breeding ................ 3or . .CH 107 Principles of Chemistry ........... 4 Hours Required for Graduation """ 130PY 221 College Physics .................. 5orPY 211 General Physics ................. 4BS 100 General Biology .......... 4MB 401 General Microbiology ............ 4Elective in Group A (Biological Science) 4
Physical Education(4 Credits)PE Electives .............. . .............. 4

BUSINESS PROGRAM
All required courses in the Technology Program plus 24 hours in Economics andBusiness Management (see page 50).

'Hours Required for Graduation ...... 130
Premedical Sciences
Gardner Hall and Grinnells Laboratory
J. R. Roberts and W. C. Grant, Coordinators of Advising

Premedical, predental and preveterinary programs are offered as a group of corecourses in several curricula tracts in the School of Agriculture and Life Sciences.Requirements for all the premedical sciences are similar. Requirements may bemet either through the science curriculum or the biological sciences curriculum. Anumber of students are accepted each year in leading medical colleges; several havereceived outstanding scholarships.For further details on the preveterinary curriculum, see veterinary science,pages 80-81.For the premedical and predental details, see zoology, pages 81-85, and the bio-logical sciences curriculum, pages 60-61.
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Sociology and Anthropology
(Also see Liberal Arts)

1911 Building
Professor S. C. Mayo, Head ofthe Department
Associate Professor E. M. Suval, Assistant Head ofthe Department
ProfessorJ. N. Young, Coordinator ofAdvising
Associate Professor A. C. Davis, Coordinator of Advising (Rural Sociolégy)
TEACIIING AND RESEARCHProfessors: L. W. Drabick. C. P. Marsh. G. C. McCann. H. D. stls. M. M. Sawhney; ProfessorEmeritus: C. H. Hamilton: Associate Professors: R. C. Brisson. W. B. Clifford II. C. V. Mercer.R. L. Moxley. R. D. Mustian, G. S. Nickerson. I. E. Russell. 0. Uzzell. R. C. Wimberley: VisitingAssociate Professor: K. D. Kim; Assistant Professors: W. T. Austin, C. G. Dawson, R. S. Ellovich,L. R. Della Fave. V. A. Hiday. T. M. Hyman. P. T. McFarlane. J. G. Peck, L. J. Rhoades, J. O.Shurling. P. L. Tobin. M. L. Walek, J. M. Wallace. M. T. Zingraff; Visiting Assistant Professors:H. L. Atkins. J. F. Denny, R. L. Gilmore
EXTENSION
Professor J. N. Collins, In Charge ofCommunity Development
Professors: J. D. George. M. E. Voland; Professor Emeritus: J. W. Crawford; Associate Professors:V. E. Hamilton, T. N. Hobgood Jr., C. E. Lewis. P. P. Thompson: Assistant Professor: C. W.Moody

This department teaches students the principles and techniques for understandinghuman group behavior. More specifically the department seeks: (1) to train stu-dents to become leaders in organizing groups and communities and in administeringtheir programs; (2) to qualify exceptional students on the undergraduate and gradu-ate levels for sociological research, teaching and extension work; (3) to solve prob-lems in human group relations through scientific research; and (4) to extendresearch results to the people of the State.
UNDERGRADUATE CURRICULUM
The degree of Bachelor of Science with a major in rural sociology is offered underthe science curriculum of the School of Agriculture and Life Sciences. Majors in thisdepartment are offered an option in criminal justice.For graduate degrees, see pages 12-13.

CURRICULUM IN RURAL SOCIOLOGY
SCIENCE PROGRAM

CreditsALS 103 Introductory Topics in the ALS . . 1 CH 101 General Chemistry I ............. 4CH 103 General Chemistry II ............ 4Languages (12 Credits) orENG 111 Composition and Rhetoric ....... 3 CI; 107 Principles ofChemistryENG 112 Composition and Reading ....... 3 P 221 College Plumes “ 5Literature Elective ..................... 3 BS 100 General Biology ................... 4Language Elective ....................... 3 Botany or Zoology Elective ................ 4
Social Sciences and Humanities Physical Education (4 Credits)(21 Credits) Physical Education ........................ 4800202 Prinil fSo'l ..........Elective. .....€31”. .‘.’. ”it"??? ........... 13 We Electives “2 Credits)Free Electives ............................ 12Physical and Biological Sciences(2.9 Credits) Group A, B C. D CoursesMA 111 Algebra and Trigonometry ....... 4 ON 411 The Principles of Genetics ........ 3MA 112 Analytic Geometry and orCalculus A ...................... 4 GN 301 Geneticsin Human Affairs
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CY 120 Elements of Physical Geology ..... 2 SOC 301 Human Behavior ............. _... 3CY 110 Physical Geology Laboratory ...... 1 SOC 342 Rural Societies AroundST 311 Introduction to Statistics ......... 3 the World ...................... 3Electives in A. B. C, or D Courses ......... 15 SOC 416 Research Methods .............. 3SOC 411 Community Relationships ....... 3Departmental Requirements and Electives ANT 252 Cultural Anthropology .......... 3SOC 341 Rural Society. USA ............. 3 Sociology and Anthropology Electives ...... 9Hours Required for Graduation ...... 130
Soil Science
Williams Hall
Professor C. B. McCants, Head ofthe Department
Professor M. G. Cook, Coordinator ofAdvising
Professors: S. W. Buol, F. R. Cox. R. B. Daniels (USDA), J. W. Gilliam, W. A. Jackson, E. J.Kamprath. R. J. Volk. S. B. Weed. W. G. Woltz: Adjunct Professors: L. J. Metz, C. G. Wells;Professors Emeriti: W. V. Bartholomew, J. W. Fitts. J. F. Lutz. W. W. Woodhouse Jr.: AssociateProfessors: G. R. Burns (USDA), D. K. Cassel, G. A. Cummings, E. E. Gamble (USDA), R. E.McCollum, C. D. Raper. P. A. Sanchez. A. G. Wollum II; Visiting Associate Professors: R. B.Cate, J. L. Walker; Associate Professors Emeriti: W. D. Lee. A. Mehlich, J. R Piland, W. H.Rankin; Assistant Professors: B. L. Carlile, D. W. Israel. H. J. Kleiss, C. K. Martin. G. S.Miner, J. F. Shelton; Adjunct Assistant Professor: D. W. Eaddy: Visiting Assistant Professors:L. E. Aull. L. D. King, J. J. Nicholaides III; Associate Members of the Faculty: R. W. Skaggs (Bio-logical and Agricultural Engineering), E. D. Seneca (Botany), J. B. Weber (Crop Science). C. B.Davey (Forestry)
EXTENSIONProfessors: J. V. Baird, J. A. Phillips; Assistant Professor: G. C. Naderman
The Department of Soil Science trains students in fundamentals of soils, developsan understanding and appreciation of soils as a resource, and presents principlesof soil management and utilization for both farm and non-agricultural purposes.Soils constitute one of the largest capital investments in farming and proper soilmanagement is essential for efficient production. Future world food needs willrequire people conversant in soil resources and use of fertilizers. Soil propertiesare important considerations in urban-suburban planning and development. Also,knowledge of soil and its interactions with potential pollutants are useful in con-serving environmental quality. Therefore, the demand for people trained in soils byagribusiness, research, service, planning-development, education and conservation-related agencies should continue to be great.

OPPORTUNITIES
Soil science graduates fill positions of leadership and service in agricultural,conservation and resource planning work. Among these are opportunities as farmoperators and managers, county agricultural extension agents and employees ofother public advisory agencies, Soil Conservation Service and other conservation-related agencies concerned with soil resources, and as technical representatives andsalesmen in fertilizer companies and other agribusiness.Provision is made for students wishing a more thorough training in biologicalsciences, chemistry, mathematics and physics leading to graduate study. (Forgraduate degrees, see pages 12-13.) Students with advanced degrees have wideopportunities in teaching, research, service and extension with state, federal andprivate educational and research institutions and agencies. Also, there are in-creasing opportunities in support of agribusiness.

UNDERGRADUATE CURRICULUM
The Bachelor of Science degree may be obtained in the Department of SoilScience under any of three curricula~science, technology, or conservation. For thebasic requirements and freshman year, see pages 49-54. The conservation curricu-lum is shown on pages 62-63. The agronomy curriculum is on page 54.
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CURRICULUM IN SOIL SCIENCE
SCIENCE PROGRAM

Credits Free ElectivesALS 103 Introductory Topics in the ALS .. 1 Free Electives ............................ 12
Languages (12 Credits) Group A. B. C CoursesENG 111 Composition and Rhetoric ....... 3 (2” Credits)ENG 112 Composition and Reading ....... 3 MA 112 Analytical Geometry andLiterature Elective ........................ 3 Calculus A ...................... 4Language Elective ........................ 8 MA 212 Analytical Geometry andCalculus B ...................... 3Social Sciences and Humanities Chemistry Elective ........................ 4(21 Credits) Chemistry Elective . . 4~ BO 421 Plant Physiology ................. 4Electives ................................. 21 CY 110 Physical Geology Lab ------------ 1Physical and Biological Sciences GY 120 Elements of Physmal Geology ..... 2

(31 Credits) Departmental Requirements and ElectivesMA 111 Algebra and Trigonometry ....... 4 (27 Credits)MA 114 Introduction toFiniteMathe- SSC 200 Soil Science IIIIIIIIIIIIIIIIII 4matics w1th Applications ......... 3 . . . . .- SSC 341 Sell Fertility and Fertilizers ..... 3CH 101 General Chemistry I ............. 4 . . .. - SSC 342 Sci] Fertility Laboratory ......... 1CH 103 General Chemistry II or . . .. . . SSC 352 Sail Classification ............... 4CH 107 Principle of Chemistry .......... 4 . . .- SSC 461 $011 Physmal Properties andFY 211 General Phy51cs ................. 4 Pl t G wth 3FY 212 General Physics ................. 4 SSC CS 46;“ SorfC 1M"""""t """BS 100 General Biology .................. 4 ‘ ’ Sylst—enxizp “389mg“ 3BO 200 Plant Life """""""""""" 4 SSC 492 Senior Seminar in Soil Science 1Physical Education Departmental Electives .................._8Physical Education ........................ 4 Hours Required for Graduation ...... 130

Veterinary Science
Grinnells Animal Health Laboratory
Professor T. M. Curtin, Head of the Department
Professor W. M. Colwell, Coordinator ofAdvising
Professors: E. G. Bette. D. J. Moncol: Associate Professors: R. C. Dillmsn, D. G. Simmons; AdjunctAssociate Professor: M. A. Ross; Assistant Professor: E. C. Hodgin: Adjunct Assistant Professors:A. W. Mscklin, F. B. McCashin, T. B. Ryan; Associate Members of the Faculty: R. F. Behlow(Animal Science), J. R. Harris (Poultry Science). K. E. Muse (Zoology)
PREVETERINARY CURRICULUM
Veterinary science department faculty serve as advisers to students enrolled inthe preventerinary curriculum. Dr. E. W. Glazener, Director of Academic Affairs,serves as secretary of the N. C. Veterinary Certification Committee.A preveterinary curriculum is offered under the science curriculum of Agricul-ture and Life Sciences as part of the North Carolina Veterinary Medical EducationProgram. After satisfactory completion of the preveterinary curriculum, NorthCarolina resident students are certified as eligible to seek admission to AuburnUniversity, Ohio State University, Tuskegee Institute and other colleges of veteri—nary medicine in which the State may enter into agreements through the SouthernRegional Education Board or other contracts for veterinary students to attend atin-state tuition rates.Preveterinary students work toward a Bachelor of Science degree in a disciplineof their choice while fulfilling requirements of the preveterinary program. If astudent is accepted in a college of veterinary medicine before completion of his orher undergraduate degree, some course credits may be transferred from theveterinary program back to N. C. State and applied toward completion of theBachelor of Science degree. Arrangements for this procedure should be made withdegree-granting department prior to entering veterinary college.
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The courses listed below are minimum requirements for all students applyingfor entrance into veterinary college under the Southern Regional Education Boardcontract,* A grade of C or better on each course and an overall grade point averageof 2.7 on required courses are minimum requirements for certification by the NorthCarolina Certification Committee.
Languages: Semester HoursENG 111, 112 English Composition ............................................. 6VET 333 Medical Vocabulary ............................................... 2(or 6 sem. hrs. college credit in a foreign language)
Social Sciences/Humanities:(A minimum of 18 semester hours is required by most schools of veterinary medicineand 21 hours are required for a BS. degree at NCSU.)PS 201 American Governmental System ................................... 3History or Two courses in Western Civilization, World ........................ 6Literature History of one course in World Literatureand one course in history to be chosen from:H1204, H1205, H1 207. HI 233 or ENG 205
Additional Social Sciences/Humanities Electives ...................................... 9

Physical and Biological Sciences.-MA 111 or MA 114 Algebra and Trigonometry or Introduction to FiniteMathematics with Applications .................................... 4MA 112 Analytic Geometry and Calculus A ................................ 4CH 101 General Chemistry I .............................................. 4CH 107 Principles of Chemistry ........................................... 4CH 221, 223 Organic Chemistry I, II ........................................... 8FY 211, 212 General Physics .................................................. 8BS 100 General Biology .................................................. 4ZO 323 or 20 203 Comparative Anatomy or Vertebrate Zoology ....................... 4GN 411 Principles of Genetics ............................................ 3GN 412 _ Elementary Genetics Laboratory ................................... 1MB 401 General Microbiology ............................................ 4BCH 351 Elementary Biochemistry ......................................... 3BCH 352 Elementary Biochemistry Laboratory .............................. 1
Applied Science and Technology: ‘ANS 200 Introduction to Animal Science (Recommended ..................... 4as prerequisite for ANS 204 or 415)ANS 204 or 415 Livestock Feeds and Feeding or ................................... 3Comparative Nutrition ........................................... 3
‘ Based on requirements of Auburn University“‘”‘ Ohio State University requirements difler from Auburn University requirements in that theystrongly recommend courses in speech, communications, economics. sociology and psychology, butthey do not have specific requirements for VET 333, PS 201, H1 204, H1 205, III 207 or H1 233.

** Tuskegee Institute requirements differ from Auburn University requirements in that they requirePO 201 (Poultry Science and Production), but do not have specific requirements for VET 333.PS 201. BCH 351, BCH 352 or MB 401.
As students progress through the preveterinary course requirements they shouldconcentrate on courses to complete a degree program and work toward an alternatecareer objective.

Zoology
Gardner Hall
Professor R. Harkema, Acting Head ofthe Department and Coordinator ofAdvising
Professor F. S. Barkalow, Coordinator ofAdvising in Wildlife Biology
Professors: W. W. Hassler. C. F. Lytle, B. S. Martof, G. C. Miller. T. L. Quay. J. F. Roberts, D. E.Smith: Adjunct Professors: J. B. Funderburg, J. E. Hobbie, T. R. Rice. J. G. Vandenbergh. P. N.Witt; Professors Emerifi: B. B. Brandt, D. E. Davis; Associate Professors: P. C. Bradbury. M. T,Huish (USDI), K. E. Muse. J. M. Whitsett II; Adjunct Associate Professor: D. E. Gardner: Assistant
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Professors: G. T. Barthalmus. P. D. Doerr. W. C. Grant. J. H. Kerby (USDI). J. M. Miller, G. G.Shaw. H. A. Underwotxl. T. G. Wolcott: Adjunct Aimislanl Professors: F. A. Cross. R. L. Ferguson,D. E. Hose. G. R. Huntsman. D. S. Peters, L. W. Reiter, G. W. Thayer: Visiting Assistant Pro-firumirs.‘ W. L. Rickards Jr.. 0. T. Sanders Jr.: Instructor: W. A. Luebke; Visiting Instructors:F. M. Garner. L. R. Crimes: Adjunct limtructnrs: W. B. Baker. R. B. Hamilton, R. B. Hazel;Axxnrialu IiI€mbors of (he Faculty: B. J. Copeland (Botany, Sea Grant Program), D. S. Grosch.L. E. Mettler (Genetics): D. W. Hayne (Statistics)
The Department of Zoology provides undergraduate and graduate instruction inspecialized biological sciences areas. Undergraduates study all levels of biologicalorganization from the molecular to the community. Zoology majors are adequatelyprepared for graduate work in zoology and related fields of sciences. For graduatedegrees, see pages 12-13. Participation in supervised programs of research isstrongly encouraged. Basic training is also available for students planning to enterdentistry, medicine and veterinary medicine and allied health sciences, such asmedical technology. Ecology is emphasized, including wildlife, fisheries, conserva-tion, parasitology and marine science.

OPPORTUNITIES
Students may continue with graduate research work leading to advanced degreesin zoology and wildlife. However, numerous employment opportunities are availablefor Bachelor of Science graduates. Majors are qualified for positions in the medicalsciences, various government agencies and private industries.

UNDERGRADUATE CURRICULA
The Bachelor of Science degree with a major in zoology, wildlife biology ormedical technology is offered under the science curriculum of the School of Agri-culture and Life Sciences. Within these majors a student may specialize dependingupon interest and ability.The zoology sequence prepares students for graduate school while the premedi-cal, predental and preveterinary options prepare students for entrance into theserespective professional schools. Certain professional schools have specific require-ments which differ slightly from the zoology curriculum. Students should consultcatalogs of specific professional schools to ensure completion of any special re-quirements.Other options include the fisheries and marine science program and the medicaltechnology program outlined below. The clinical year for the medical technologyprogram is taken at an affiliated hospital. Students are advised, especially in theirjunior and senior years, by faculty in their specialty.Basic requirements are listed in the science curriculum on page 49.

CURRICULUM IN ZOOLOCY
SCIENCE PROGRAM Credits PY 211. 212 Gezeral Physics ............. 8
ALS 103 Introductory Topics in the ALS .. 1 FY 221 College Physics .................. 5BS 100 GenEral Biology .................. 4Languages (12 Credits)ENG 111 Composition and Rhetoric ....... 3 Physical “mafia"ENG 112 Composition and Reading ....... 3 Physical Education ....................... 4Literature Elective ........................ 3Language Elective ........................ 3 Free ElectivesFree Electives ............................ 12Social Sciences and Humanities. (21 Credits) Group A CoursesElectives ................................. 21 (2 7-81 Credits)CH 220. BCH 351 Introductory OrganicPhysical and Biological Sczeuces Chemistry. ElementaryMA 111 Algebra and Trigonometry ........ 4 Biochemistry .......... 8MA 112 Analytic Geometry and orCalculus A ...................... 4 CH 221. CH 223 Organic Chemistry I. II .. 8CH 101 General Chemistry I ............. 4 GN 411 The Principles of Genetics ........ 3CH 103 or CH 107 Gen. Ch.Ior Prin- GN 412 Elementary Genetics Laboratory .. 1ciples of Chemistry 4 Advised Electives ...................... 15-19
82



Departmental Requirements and Electives(24 or 25 Credits)Z0 202. 20 203 Invertebrate Zoology. ZO 415 Cellular and Animal PhysiologyVertebrate Zoology ...... 8 Laboratory ...................... 2or 20 360 Introduction to Ecology ........... 4Z0 201, 20 323 General Zoology. orComparative Anatomy 8 ZO 361 Vertebrate Embryology ........... 4Z0 421 Vertebrate Physiology ............ 3 Zoology Electives ..................... 3 or 4or Hours Required for Graduation ...... 13020 414 Cell Biology ..................... 3
CURRICULUM IN \VILDLIFE BIOLOGY
SCIENCE PROGRAM

Credits Physical EducationALS 103 Introductory Topics in the ALS .. 1 Physical Education ........................ 4
Languages (12 Credits) Free ElectivesENG 111 Composition and Rhetoric ....... 3 Free Electives ............................ 13ENG 112 Composition and Reading ....... 3English Elective .......................... 3 Group A, B, C CoursesLiterature Elective ........................ 3 (21 Hours)

Social Sciengeg “gait Humanities 38303351 siiiflilff’ioifihfi'i‘??? . : : :1: : : 2’(2 re 1 s) CH 220 Introductory Organic Chemistry . . . 4Electives ................................. 21 GN 411 The Principles of Genetics ........ 320 360 Ecology ......................... 4Physical and Biological Sciences ZO 421 Vertebrate Physiology ............ 3(.60 Hours)BO 200 Plant Life ....................... 4 Departmental Requirements and ElectivesBS 100 General Biology .................. 4 ”8 Hours)CH 101 General Chemistry I ............. 4 ENT (BS) 410 Biology of Insects ......... 3CH 103 General Chemistry II ............ 4 lo 221 Conservation of NaturalMA 111 Algebra and Trigonometry ....... 4 Resources ........................ 3MA 112 Analytic Geometry and lo 353 Wildlife Management ............ 3Calculus A ...................... 4 Z0 420 Fishery Science .................. 3FY 221 College Physics .................. 5 ZO 501 Ornithology or ZO 544ZO 202 Invertebrate Zoology ............. 4 Mammalogy ...................... 320 203 Vertebrate Zoology ............... 4 20 553 Principles of Wildlife Science ..... 3ST 311 Introduction to Statistics ......... 3 Hours Required for Graduation ...... 130
SCIENCE PROGRAM IN MEDICAL TECHNOLOGY
G. C. Miller, Coordinator ofAdvising
Two programs are available in medical technology. The first is a four-year collegi-ate curriculum with a Bachelor of Science degree in zoology (see above) followed bya year of training in any hospital clinical laboratory approved by the AmericanMedical Association. The second program is designed to be completed in fourcalendar years. The student takes the prescribed curriculum for three years atNorth Carolina State University and a fourth year (12 months) of clinical trainingat an affiliated hospital. Successful completion of this program qualifies the studentfor a Bachelor of Science degree in medical technology from N. C. State. Acceptanceby the clinical laboratory is competitive and students in either program outlinedabove must apply for clinical training. After completion of either program thestudent is eligible to take the national examination of the Board of Registry ofMedical Technologists.For the freshman year see page 49.

CURRICULUM IN MEDICAL TECHNOLOGY
Courses Credits Languages (12 Credits)ALS 103 Introductory Topics in the Ag. ENG 111 Composition & Rhetoric ........ 3& Life Sciences ................. 1 ENG 112 Composition & Reading ......... 3Literature Elective ........................ 3English, Speech, or Language Elective ...... 3
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Social Sciences &: HumanitiesElectives (no more than two in any oneDepartment) ..................... 21
Physical and Biological SciencesMA 111 Algebra and Trigonometry ........ 4MA 112 Analytic Geometry 82Calculus A ...................... 4CH 101 General Chemistry I ............. 4CH 107 Principles of Chemistry ........... 4FY 211 General Physics .................. 4BS 100 General Biology .................. 4Z0 201 General Zoology ................. 4

Physical EducationPhysical Education ........................ 4
Free ElectivesRee Electives ............................ 12

Group A. B. C Courses(26‘ or 27 Credits)CH 220 Intro. Organic Chemistry and ..... 4BCH 351 Elem. Biochemistry ............ 3orCH 221 Organic Chem. 18: CH 223Organic Chem. II ................. 8
OPTION IN ZOOLOCY CURRICULUM

PY 212 General Physics .................. 4MB 401 General Microbiology ............. 4MB 411 Medical Microbiology ............. 3GN 411 The Principles of Genetics ........ 3GN 412 Elementary Genetics Laboratory . . 1CH 315 Quantitative Analysis ............ 4
Departmental Requirements and ElectivesZ0 203 Vert. Zoology or 20 212 BasicAnatomy or 20 323 ComparativeAnatomy ......................... 4Z0 421 Vert. Physiology or Z0 414 CellBiology .......................... 3plusTwleve-month course in MedicalTechnology at an affiliated hospi-tal—40 to 50 credits transferred toNCSUMicrobiology HematologyBlood Bank— Serology~Coagulation ImmunologyClinical Chemistry UrinalysisHours Required for Graduation ...... 150

Students desiring to emphasize certain areas within zoology may choose anoption:
CURRICULUM IN PREMEDICAL-PREDENTAL OPTION

Courses CreditsALS 103 Introductory Topics in the Ag. &Life Sciences ................... 1
Languages (12 Credits)ENG 111 Composition & Rhetoric ......... 3ENG 112 Composition & Reading ......... 3Literature Elective ........................ 3Language Elective ........................ 3

Social Sciences & Humanities(21 Credits)Electives ................................. 21
Physical and Biological Sciences(28 Credits)MA 111 Algebra and Trigonometry ....... 4MA 112 Analytic Geometry &Calculus A ...................... 4CH 101 General Chemistry I ............. 4CH 107 Principla of Chemistry ........... 4FY 211 General Physics .................. 4BS 100 General Biology .................. 4Z0 201 General Zoology (Animal Life) 4

Physical EducationPhysical Education ........................ 4
Free ElectivesFree Electives ............................ 12

Group A Courses (26‘ Credits)CH 221 Organic Chemistry I ............. 4CH 223 Organic Chemistry II ............. 4CH 315 Quantitative Analysis ............ 4FY 212 General Physics .................. 4GN 411 The Principles of Genetics ........ 3GN 412 Elementary Genetics Laboratory .. 1Advised Electives ......................... 6
Departmental Requirements &: Electives(26 Credits)lo 323 Comparative Anatomy ............ 4lo 415 Cellular & Physiology Laboratory . . 2Z0 421 Vertebrate Physiology ............ 3Z0 361 Vertebrate Embryology ........... 4Advised Electives ......................... 13Hours Required for Graduation ...... 130

CURRICULUM IN FISHERIES AND MARINE SCIENCE OPTION
Courses Credits

ALS 103 Introductory Topics in Ag. &Life Science .................... 1
Languages (12 Credits)ENG 111 Composition & Rhetoric ........ 3ENG112 Composition & Reading ....... 3
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English Elective .......................... 3Literature Elective ........................ 3
. Social Sciences (6: HumanitiesElectives (no more than two in any oneDepartment) ..................... 21



Physical and Biological Sciences Group A Courses (25 Credits)(28 Credits) CH 220 Introductory Organic Chemistry . . . 4MA 111 Algebra and Trigonometry ........ 4 BCH 351 Elementary Biochemistry ....... 3MA 112 Analytic Geometry & BCH 352 Elementary Biochemistry Lab . . . 1Calculus A ...................... 4 ENT 801 Introduction to Forest Insects . . . 3CH 101 General Chemistry I ............. 4 GN 411 The Principles of Genetics ........ 3CH 103 General Chemistry II ............ 4 ST 311 Introduction to Statistics ....... 4FY 221 College Physics .................. 4 Advised Electives ......................... 7BS 100 General Biology .................. 4Z0 201 General Zoology’ Departmental Requiremenlsor (27 Credits)ZO 203 Vertebrate Zoology ............... 4 Z0 323 Comparative Anatomy ............ 4. . orPhysical Education ZO 202 Invertebrate Zoology ............. 4Physical Education ........................ 4 lo 221 Conservation of Natural Raources 320 420 Fishery Science .................. 3Free Electives ZO 421 Vertebrate Physiology ............ 3. ZO 360 Introduction to Ecology ........... 4flee Electives ............................ 12 20 441 Ichthyoloy ...................... 320 519 Limnology ....................... 4Fishery Elective .......................... 3Hours Required for Graduation ...... 130
‘ If 20 201 is taken. then 20 323 should be elected rather than Z0 202.
Agricultural Experiment Station
J. E. Legates, Dean of Agriculture and Life Sciences
K. R. Keller, Director ofResearch
The Agricultural Experiment Station is the agricultural and forestry researchagency of the State of North Carolina. It is funded principally by appropriationsfrom the North Carolina General Assembly and an allocation of federal funds.The purpose of the Agricultural Experiment Station is to conduct research on (1)the development and maintenance of an effective agricultural and forestry industryin North Carolina, including economically sound sources of supplies and equipmentneeded in agriculture and forestry and market outlets for the products of agricul-ture and forestry, (2) the improvement of rural homes, rural life and rural environ-ment, and (3) the maintenance of a reliable supply of agricultural and forestryproducts for the consuming public. This requires research to solve current problemsand research to provide a foundation of scientific knowledge in the biological,physical and social sciences.The faculty conducts experiments in the phytotron greenhouses and laboratoriesof the University and throughout the State on 15 strategically located experimentalfarms and on rented farm land.The Agricultural Experiment Station faculty brings well trained personnel tothe University, whose teaching in many specialized fields of agriculture assures themaintenance of curricula of high standards. It contributes to the advanced trainingof students who are destined to become the leaders, teachers and investigatorsnecessary in the maintenance of agriculture on sound and economic planes.

PUBLICATIONS
The Agricultural Experiment Station publishes bulletins and scientific papers onresearch results conducted by the staff. Single copies of these publications are sentfree upon request to anyone in the State.

SERVICES
The faculty and staff diagnoses and interprets problems for farmers and agri-business firms in North Carolina. Station personnel counsel farmers and othersinterested in the agricultural and forestry industry, present radio and televisionprograms devoted to the discussion of farm and forestry procedures, and writeletters and articles on more specific problems of agriculture at the request offarmers, garden club members, newspapers, agricultural magazines and manufac-turers of fertilizer and pesticides. Researchers also take part in administrativefunctions of the University. 85



Agricultural Extension Service
J. E. Legates, Dean ofthe School ongriculture and Life Sciences
George Hyatt Jr., Associate Dean and Director of the Agricultural ExtensionService
The Agricultural Extension Service of North Carolina State University is acooperative undertaking among the United States Department of Agriculture, theState of North Carolina and the 100 counties in the State. Its work is supported byfederal funds made available under the Smith-Lever Act of 1914, as amended, andby state and county appropriations.The federal and state appropriations are used to maintain an Administrative andSpecialist staff and to pay a portion of the salary and the travel expenses of theCounty Extension Agents. Under this cooperative arrangement, the AgriculturalExtension Service serves as the “educational arm” of the United States Depart-ment of Agriculture, and as the “field faculty” of North Carolina State Universityin the areas of agricultural production and marketing; family living; 4-H andyouth; and, community and natural resource development.

OBJECTIVES
The primary purpose of the North Carolina Agricultural Extension Service is totake to the people of the State the latest and best information obtainable—par-ticularly that which is related to agriculture; home economics and youth; and, ruraldevelopment—and help them to interpret and use this information in building amore prosperous and satisfying life.To accomplish this purpose, the Institution maintains a staff of trained special-ists in each of the major subject matter areas. These specialists work primarilywith and through the County Agricultural, Home Economics and 4-H Agents inthe conduct of a state-wide educational program.This program has sufficient flexibility to permit special attention to the prob-lems, needs and interests of the people in each county. Educational assistance isgiven to individuals, families, industrial processing and marketing firms, otherbusinesses and certain organizations. This includes work with adult men andwomen and boys and girls in both the city and the rural areas.In carrying out this educational program, a variety of methods and techniquesare employed: method and result demonstrations; meetings; visits to farms, homesand businesses; organized groups of men, women and youth; tours; leaflets,pamphlets and other printed materials and mass media.The basic sources of information to be taught through this educational programare the findings and recommendations resulting from research conducted by Experi—ment Stations in this and other states and by the United States Department ofAgriculture.

Agricultural Institute
Patterson Hall
J. E. Legates, Dean ongn'culture and Life Sciences
E. W. Glazener, Associate Dean and Director of Academic Affairs
H. B. Craig, Associate Director of Academic Affairs and Director of the Agricul-tural Institute
The Agricultural Institute is a two-year, terminal academic program whichprovides training in agriculture and related areas. It is part of the School ofAgriculture and Life Sciences at North Carolina State University. This programwas begun in 1959 and was funded by legislative appropriation.Its objective is to train thosevdesiring a comprehensive education in agricultureand agribusiness.
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Individuals with Institute training command attractive salaries, assume a moreprominent role of leadership and become a distinct asset to various segments ofagricultural society. They make significant contributions to their community, stateand nation by being involved in the world’s most vital industry.The instructional programs are organized and conducted as a part of the over-allresident instruction program for Agriculture and Life Sciences. The Institute isan addition to and not a substitute for, the School’s regular degree granting pro-gram. However, the faculty in residence for the four-year programs are responsiblefor organizing and teaching courses offered by the Institute.People with training similar to that of the Institute are in demand by agricul-tural industries. As demand changes, courses will be evaluated and alterationswill be made accordingly. Such a re—evaluation also aids the technical manpowerneeds of agricultural industry.
OPPORTUNITIESRapid technical advancement has been important in changing agriculture from asmall production industry to the nation’s largest industry. Closely associatedwith production agriculture are those areas related to recreation and beautificationsuch as turfgrass management, flowers and ornamental plants. Increased produc-‘tion and consumer demand for convenience type foods have stimulated the foodprocessing industry, in turn increasing food distribution requirements.Today’s complex agriculture requires a larger work force. This work force mustbe able to deal with a vast array of problems and opportunities and Institutegraduates can assume responsible positions in the total agricultural industry. Somecareer examples are: farm and herd managers, research technicians, salesmen,retail farm supply and equipment outlet managers, golf course superintendents,nursery managers, agricultural pest control specialists, quality control technicians,food service supervisors and others. More job opportunities than graduates makesalaries attractive.The School maintains a Placement Office to assist graduates in finding employ-ment.
ENTRANCE REQUIREMENTS
Any individual who has received a diploma from an accredited high school or haspassed the high school equivalency examination administered by the State Depart-ment of Public Instruction is eligible for admission consideration. Each applicationwill be reviewed and evaluated by the Institute director.For additional information write: Director, Agricultural Institute, 107 PattersonHall, Raleigh, N. C. 27607.

PROGRAMS OF STUDY
Graduates of the Agricultural Institute are awarded the Associate in AppliedAgriculture degree. The 10 programs of study are: Agricultural Equipment Tech-nology; Agricultural Pest Control; Field Crops Technology; Flower and NurseryCrops Technology; Food Processing, Distribution and Service; General Agriculture;Livestock Management and Technology (animal husbandry option and dairy hus-bandry option); Soil Technology; and Turfgrass Management.
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DESIGN
Brooks Hall
C. E. McKinney, Dean
H. K. Zschau, Librarian
R. P. Burns, Coordinator
The School of Design, since its beginning in 1948, has addressed design in thebroadest sense involving the disciplines of architecture, landscape architecture,product and visual design in a context of educational innovation. While the de-signer's traditional role is understood as that of giving meaningful form to theenvironment, the School gives attention to the larger responsibility of design inhuman, social, economic, political and behavioral terms. The School seeks to developthe designer’s perception, knowledge base, skills and analytical problem solvingabilities.The expanding range of career opportunities in design, professional and other-wise, is equaled by the varied interests possessed by our students. Through aselective admissions process, the School’s student population is highly motivatedand heterogeneous. Our faculty represents an equally broad spectrum of educa—tional and professional expertise. The diversity of the faculty, both professionallyand philosophically, provide unique opportunities for student development. Thesethree factors in our educational matrix (career opportunities, student interests, andfaculty expertise) are supported with a curriculum which affords each student theability to shape, with faculty advice, a plan of study capable of facilitating his orher interests. While the School embraces the design disciplines of architecture,landscape architecture, product and visual design within a program structure, itfunctions as a unified educational center, interactive and dedicated to preparingdesigners who are capable of shaping the environment in whatever scale theychoose but in response to the needs of society.

CURRICULA AND DEGREES
The School of Design ofi‘ers undergraduate instruction leading to a Bachelor ofEnvironmental Design degree in the disciplines of architecture, landscape archi-tecture and product design with a visual design option.The learning activities for our students are divided into three curriculum areas:(1) general courses including English, mathematics, social science, humanities,physical science and other University courses; (2) core courses which deal withbodies of knowledge and skills applicable to design and common to all disciplines;including communication and graphics, behavior, environment, history and philoso-phy, physical elements and systems, methods and management (these courses arelargely taught within the School but include selected University courses as well);(3) studio courses providing the arena in which students apply their skills andknowledge to problems that are both real and theoretical. These synthetic activitiesare time intensive and are fundamental to design education.After the common experience in first year, these studios relate to the student’sdeclared disciplinary major. The flexibility of this curriculum plan affords the stu-dent the greatest opportunity to concentrate in a single discipline but facilitateshis or her contact with other design disciplines. The curriculum reflects the realityof the environmental marketplace where designers relate to a broad range ofdesign and development professionals—not in isolation.Graduate studies are also offered in architecture, landscape architecture andproduct design. See the Graduate Catalog for information on the Master’s programs.

DESIGN FUNDALIENTALS PROGRAM
Assistant Professor M. Pause, Program Director
Professors: D. R. Stuart, J. H. Cox: Associate Professors: G. L. Bireline Jr.. R. W. Musselwhite,E. W. Taylor; Assistant Professor: P. Tesar
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The design fundamentals program is focused on exposure to basic design conceptsand provides counseling, orientation and an historical structure for the fields ofdesign in general and for future studies in the School and the University. Thestudent develops through exploration and investigation of physical form.
Architecture
Brooks Hall
Professor J. Loss, Program Director
Professors: R. P. Burns Jr.. H. Sanoff. V. Shogren. D. R. Stuart; Professors Emeriti: H. H. Harris,H. L. Kamphoefner: Associate Professors: P. Batchelor. R. H. Clark, G. J. P. Reuer, E. W. Taylor;Assistant Professors: D. W. Barnes. S. Kands, M. Pause. J. O. Teeter, P. Tesar: VisitingInstructor: W. Place

Architecture finds itself at a critical stage in its historical development. Thearchitect's traditional role of giving meaningful form to our physical environmentremains a chief concern, but this task has been vastly complicated by the forces ofaccelerating world urbanization. The evolution of society in social and technologicalterms rapidly alters every facet of contemporary life. The changing conditionsin our urban centers have modified attitudes about obsolescence and inefficiencyin all of our life support systems, including housing, transportation, commerce, andnumerous others. We are looking at our environment in different terms with inno-vation, conservation, preservation and adaptive use of our existing man-made formsto meet society’s changing needs. The architecture program attempts to prepareindividuals with an understanding of man and his cultural context with a commit-ment to the ordering of the physical environment and with the tools for accom-plishing these objectives.The curriculum, while providing a broad basic structure common to all students,encourages individual diversity through a major elective program of in-depth studyin one of the several design related fields, through interdisciplinary studies in theSchool and the University, and through the use of outside consultants. The inter-dependence of the architect with related professionals is strongly emphasized. Thedesign studio is a working laboratory in which analysis and synthesis become realand meaningful activities to the students. Considering the expanding requirementsin the field of architecture and the increasing complexity of the architect’s role,a six-year, two-degree curriculum has been established. After a common first yearin design fundamentals, the sophomore, junior and senior years mark the formalintroduction to architectural studies and lead to the undergraduate, non-profes-sional degree, the Bachelor of Environmental Design in Architecture. For studentsnot advancing to graduate studies, the four-year undergraduate curriculum isdesigned as a terminal program qualifying students to enter architecture at anintermediate level or related fields outside of architecture. Students who laterwish to pursue the professional, accredited degree in architecture must enroll in theMaster of Architecture program. See the Graduate Catalog for information on theMaster’s program.
OPPORTUNITIES
The graduate with a Bachelor of Environmental Design in Architecture is quali-fied for positions in public agencies, development organizations, building research,building construction firms and private architectural offices. State law now requiresthe graduate with an accredited, professional degree in architecture to work notless than three years in the offices of registered architects and then pass a writtenexamination given by the North Carolina Board of Architecture prior to beinglicensed as an “architect”. Graduates with the non-professional Bachelor’s degreehave additional work and examination requirements which vary with State laws.
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ARCHITECTURE PROGRAM CURRICULUM
Degree: Bachelor of Environmental Design in Architecture

FIRST YEARFall Semester Credits Spring Semester CreditsDF 101 Environ. Des. I .................. 6 DF 102 Environ. Des. II ................. 6DN 141 Hist. of Des. I ................... 3 DN 142 Hist. of Des. II .................. 3ENG 111 Comp.&Rhct..................3 ENG 112 Comp.&Read. ................. 3Math1 .......................... , ......... 3 Mathl .................................. 4/3Phy. Ed ................................. 1 Phy. Ed. ................................. 116 17/16
SECOND YEARFall Semester Credits Spring Semester CreditsStudioz .................................. 6 Studio2 .................................. 6Nat. Science Elecfl ........................ 4 Nat. Science E]ec.3 ........................ 4Soc. Sci./Hum. Elec.‘ ..................... 3 Soc. Sci/Hum. Elec.‘ ..................... 3Core3 .................................... 3 Cone0 .................................... 3Phy. Ed ................................. 1 Phy. Ed ................................. 117 17
THIRD YEARFall Semester Credits Spring Semester CreditsStudio2 .................................. 6 Studio2 ................................... 6Soc. Sci.[Hum.4 ........................... 3 Soc. Sci./Hum.4 ........................... 3Advised Elec.a ............................ 3 Advised Elec.5 ............................ 3Core! .................................... 3 Core0 -.................................... 3Corea .................................... 318 15
FOURTH YEARFall Semester Credits Spring Semester CreditsAdvised Elec!‘ ............................ 3 Free Elec. ................................ 3Bee Elec. ................................ 3 Free Elec ................................ 3Free Elec ................................ 3 Core5 .................................... 3Core6 .................................... 3 Core8 .................................... 3Core6 .................................... 3 Core6 .................................... 315 15

Hours Required for Graduation ...... 1297
IMust include one calculus course and may include one computer science course. May not includecredit for Math 111.2 A minimum for four 400 series studios are required with a minimum of three of the four being ARC400. The four studios may be taken at any time during the final six semesters; however, no morethan one studio may be taken in any semester.3 Selected from natural. physical, or biological sciences. but not to include math or computer sciencecourses.‘The University requires 18 hours in social science/humanities area. This requirement met by DN141. 142 in freshman year and 12 hours of electives. Courses not limited to any specific departmentsbut may include any courses which have humanities or social science orientation—normally coursesfrom Anthropology (ANT), Economics and Business (ACC. EB). Foreign Languages (GRK. LAT.FLF. FLG, FLI. FLR. FLS). History (HI), Literature (ENG). Philosophy (PHI), Political Science(PS), Psychology (PSY), Religion (REL), Social Work (SW), Sociology (SOC). and Universityfiudies (UNI).5 Advised electives are to be selected after consultation with the adviser. They may include studiosand core courses from the School of Design or courses from the University at large but may notinclude credit for Art (ART), Military Science (AS. MS), Music (MUS) below 200 level. or PhysicalEducation (PE).GEach architecture student is required to take a minimum of one entry course in four of the sixcores (Graphics and Communications. Behavior, Environment, History and Philosophy. PhysicalElements and Systems. and Methods and Management). DF 101 and DF 102 satisfy this require-ment for the Communications and Graphics Core. DN 141 and DN 142 satisfy this requirement forthe History and Philosophy Core. In the remaining cores the entry courses are daignated by “2" asthe first digit in the course number. Note: A student in this program must have an architecturefaculty member as adviser.7In order to receive two degrees from School of Design a student must complete 30 credit hoursabove the 129 hour requirement. These 30 hours are to include 18 credits in 400 level studio and 12credits in core courses above those described above.
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Landscape Architecture
Brooks Hall
Associate Professor A. Sullivan, Program Director
Professor: R. R. Wilkinson; Professor Emeritus: E. G. Thurlow: Associate Professor: R. T. Hester Jr.;Assistant Professors: G. Gumz, L. Jewell, D. Wood; Lecturer: R. Stipe; Visiting Associate Pro-fessor: S. Baker; Associate Members of the Faculty: T. 0. Perry (Forestry). J. C. Raulston (Hor-ticulture)

Landscape architecture is the profession concerned with design and developmentof man-made features on the land and enhancement of the visual landscape, seekingto shape these features in concert with the natural environment. There are approxi-mately 8,000 practicing landscape architects in the United States whose activitiesrange from site planning for urban complexes, community design, park and openspace design, to campus planning and development of regional land managementsystems. U. S. Forest Service, National Park Service, city planning, state andlocal park agencies and private design ofi'ices are major employment sources.Types of work range from program development studies to detailed projects. Thelandscape architecture faculty is concerned with preparing students for professionalcareers. In addition, the faculty is committed to establishing a strong educationaland intellectual base for each student facilitating his or her continued opportunityfor growth.
OPPORTUNITIES

Graduates of the program with a Bachelor of Environmental Design in Land-scape Architecture gain employment with private offices practicing all phases oflandscape architecture. Others gain employment with public agencies such as statepark departments, community planning offices and environmental protectionagencies. Many stay in North Carolina and participate in the expansion of theprofession and its involvement in the development of the State.

LANDSCAPE ARCHITECTURE PROGRAM CURRICULUM
Degree: Bachelor of Environmental Design in Landscape Architecture

FIRST YEARFall Semester Credits Spring Semester CreditsDF 101 Environ. Des. I .................. 6 DP 102 Environ. Des. II ................. 6DN 141 Hist. of Des. I ................... 3 DN 142 Hist. of Des. II .................. 3ENG 111 Comp. & Rhet. . ENG 112 Comp. & Read. ................. 3Mathl .................... Math! ................ .4/3Phy.Ed Phy. Ed. ................................. 1
SECOND YEARFall Semester Credits Spring SemesterStudioz ................................... 6 Studio2 ..................................Nat. Science Elecfi .. 4 Nat. Science Elecfi . ..Soc. Sci./Hum. Elec.‘ ................ .. 3 Soc. Sci./Hum. Elec.4 ..Core6 .................................... 3 Core6 ....................................Phy. Ed ................................. 1 Phy. Ed .................................17
THIRD YEARFall Semester . Credits Spring Semester CreditsStudio2 _ .................................. 6 Studio2 ................................... 6Soc. Sci/Hum.4 ........................... 3 Soc. Sci./Hum.4 ........................... 3Advised ElecJs ............................ 3 Advised ElecJ ............................ 3Cored .................................... 3 Core!3 .................................... 3Core0 .................................... 318 15



FOURTH YEARFall Semester Credits Spring Semester CreditsAdvised Elec.5 ............................ 3 Free Elec. ................................ 3Bee Elec. ................................ 3 Free Elec ................................ 3Free Elec. ................................ 3 Core! ..................... . .............. 3Core. .................................... 3 Core! .................................... 3Core‘ .................................... 3 Core. ...................................._315 15
Hours Required for Graduation ...... 1297

VISUAL DESIGN OPTION
The increasing importance of communication in our society has created a demandfor designers who have operational knowledge and creative abilities in variousvisual media. The elements of this field were historically found in various crafts,skills, commercial and production art. These have been integrated into a newdesign discipline; and the scope of educational development includes typography,photography, illustration, printing, production materials and methods. The appli-cations include publication design (books, pamphlets and brochures), packagedesign, signing and symbol design, advertising design (including newspapers,magazines, television and cinema), exhibit and display design. In relation to abroader view of the environment, the discipline includes the development of tech-niques for analyzing the visual character of our urban environment and its relationto social and behavioral functions; also, the exploration of visual means for solvingsocially defined problems. Worldng through a broad range of visual creative experi—ences, the student will develop an understanding of the elements and principles oforganization common to all visual communication.

OPPORTUNITIES
Graduates with a Bachelor of Environmental Design in Product Design with theVisual Design Option pursue varied careers in professional design offices, corporatedesign offices, advertising agencies, corporations involved in printing, production,media development and communication. Others choose to enter graduate school forcontinued study in specific areas, both natural and man-made.

I Must include one calculus course and may include one computer science course. May not includecredit for Math 111. -2 A minimum of four 400 series studios are required with a minimum of three of the four being LAR400. The four studios may be taken at any time during the final six semesters: however. no morethan one studio may be taken in any semester.3 Selected from natural, physical. or biological sciences, but not to include'math or computer sciencecourses.4The University requires 18 hours in social science/humanities area. This requirement met by DN141, 142 in freshman year and 12 hours of electives. Courses not limited to any specific departmentsbut may include any courses which have humanities or social science orientation—normally coursesfrom Anthropology (ANT). Economics and Business (ACC. EB). Foreign Languages (GRK. LAT.FLF, FLG, FLI, FLR. FLS), History (HI). Literature (ENG), Philosophy (PHI), Political Science(PS), Psychology (PSY), Religion (REL), Social Work (SW). Sociology (SOC). and University&udies (UNI).5 Advised electives are to be selected after consultation with the adviser. They may include studiosand core courses from the School of Design or courses from the University at large but may notinclude credit for Art (ART), Military Science (AS. MS), Music (MUS) below 200 level,, or PhysicalEducation (PE).0 Each landscape architecture student is required to take a minimum of one entry course in four ofthe six cores (Graphics and Communications. Behavior, Environment, History and Philosophy.Physical Elements and Systems, and Methods and Management). DF 101 and DF 102 satisfy thisrequirement for the Communications and Graphics Core. DN 141 and DN 142 satisfy this require-ment for the History and Philosophy Core. In the remaining cores the emu-y courses are designatedby “2" as the first digit in the course number.Note: A student in this program must also take the following which satisfy core requirements:DN 221/231, DN 430 (3 credits above entry level in Behavior Core, 3 credits above entry level inEnvironment Core), and either DN 443 or DN 444.7In order to receive two degrees from School of Design a student must complete 30 credit hoursabove the 129 hour requirement. These 30 hours are to include 18 credits in 400 level studio and 12credits in core courses above those described above.
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Product Design
Associate Professor V. M. Foote, Program Director
Associate Professor: J. Wittkamp; Assistant Professors: M. Aufmuth. A. V. Cooke, C. Kieffer;Instructor: J. DeMso
Upon completion of design fundamental requirements, the student selecting theProduct Design Program elects as a major area of concentration the product orvisual design option. The product design option is concerned with all the humanaspects of machine—made products and their relationship to the environment. Insome areas, this design discipline is referred to as industrial design. The designeris responsible for the product’s human engineering, safety, shape, color, texture,maintenance and cost. Product design deals with consumer products as well asindustrial products. In order to achieve these ends, it is necessary for the designerto involve himself or herself in three major design and research activities: man’sbehavior; the man-product-machine relationship; the product itself.Areas of investigation include furniture, housewares, appliances, transportation,machine tools, farm equipment, medical electronic instruments, recreational sup-port equipment and others.

OPPORTUNITIES
Graduates with a Bachelor of Environmental Design in Product Design havecareer opportunities in three general areas: corporate design offices in manufac-turing companies, independent design offices, or governmental agencies.

PRODUCT DESIGN PROGRAM CURRICULUM
Degree: Bachelor of Environmental Design in Product Design

FIRST YEARFall Semester Credits Spring Semester CreditsDE 101 Environ. Des. I .................. 6 DP 102 Environ. Des. II ................. 6DN 141 Hist. of Des. I ................... 3 DN 142 Hist. of Des. II .................. 3ENG 111 Comp. & Rhet. ................. 3 ENG 112 Comp. & Read. ................. 3Mathl .................................... 3 Math1Phy. Ed. ................................. 1 Phy. Ed16

lMust include one calculus course and may include one computer science course. May not includecredit for Math 111.1 A minimum of four 400 series studios are required with a minimum of three of the four being PD400. The four studios may be taken at any time during the final six semesters; however, no morethan one studio may be taken in any semester.3 Selected from natural, physical, or biological sciences, but not to include math or computer sciencecourses.4The University requires 18 hours in social science/humanities area. This requirement may be metby DN 141, 142 in freshman year and 12 hours of electives. Courses not limited to any specificdepartments but may include any courses which have humanities or social science orientation—normally courses from Anthropology (ANT). Economics and Business (ACC. EB). Foreign Language(GRK, LAT, FLF, FLG, FLR, FLS). History (HI). Literature (ENG), Philosophy (PHI), PoliticalScience (PS), Psycholoy (PSY), Religion (REL), Social Work (SW). Sociology (SOC), and Universityaudies (UNI).5 Advised electives are m be selected after consultation with the advisor. They may include studiosand core courses from the School of Design or courses from the University at large but may notinclude credit for Art (ART). Military Science (AS, MS), Music (MUS) below 200 level, or PhysicalEducation (PE).0 Each product design student is required to take a minimum of one entry course in {our of the sixcores (Graphics and Communications, Behavior, Environment, History and Philosophy, PhysicalElements and Systems, and Methods and Management). DF 101 and DE 102 satisfy this requirementfor the Communications and Graphics Core, DN 141 and DN 142 satisfy this requirement for theHistory and Philosophy Core. In the remaining cores the entry courses are designated by "2" as thefirst digit in the course number. Note: A student in this program must also take the followingwhich satisfy the core requirements: DN 255 and DN 256. I‘I In order to receive two degrees from School of Design a student must complete 30 credit hoursabove the 129 hour requirement. These 30 hours are to include 18 credits in 400 level studio and 12credits in core courses above those described above.
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SECOND YEARFall Semester Credits Spring Semester Credits&udio¢ ................................... 6 Studio2 ................................... 6Nat. Science Elem! ........................ 4 Nat. Science Elecfi ........................ 4Soc. Sci./Hum. Elec.4 ..................... 3 Soc. Sci/Hum. Elec.4 ..................... 3Core6 .................................... 3 Core6 .................................... 3Phy. Ed ................................. l Phy. Ed ................................. 117 17
THIRD YEARFall Semester Credits Spring Semester CreditsStudio2 .................................. 6 Studio2 .................................. 63 Soc. Sci./Hum.4 ........................... 3Advised Elec.5 ............................ 3 Advised Elec.5 ............................ 3Core0 .................................... 3 Core0 .................................... 3Core0 .................................... 318 15
FOURTH YEARFall Semester Credits Spring Semester CreditsAdvised Elec.5 ............................ 3 Free Elec ................................ 3Free Elec. ................................ 3 Bee Elec ................................ 3Bee Elec ................................ 3 Core° .................................... 3Core' .................................... 3 Core° .................................... 3Core“ .................................... 3 Core0 .................................... 315 15

Hours Required for Graduation ...... 1297
PRODUCT DESIGN/VISUAL DESIGN OPTION
Degree: Bachelor of Environmental Design in Product Design/Visual Design Option

FIRST YEARFall Semester Credits Spring Semester CreditsDF 101 Environ. D8. 1 .................. 6 DE 102 Environ. Des. [I ................. 6DN 141 Hist. of Des. I ................... 3 DN 142 Hist. of Des. II .................. 3ENG 111 Comp. & Rhet. ................. 3 ENG 112 Comp. & Read. ................. 3Math! .................................... 3 Msthl ................................... 4/3Phy. Ed ................................. 1 Phy. Ed. ................................. 116 17/16
SECOND YEARFall Semester Credits Spring Semester CreditsStudio, ................................... 6 audio2 ................................... 6Nat. Science Elec.3 ....................... 4 Nat. Science Elem! ........................ 4Soc. SciJHum. Elec.‘ ..................... 3 Soc. Set/Hum. Elec.‘ ..................... 3Care' .................................... 3 Core0 .................................... 3Phy. Ed ................................. l Phy. Ed. ................................. 117 17

lMust include one calculus course and may include one computer science course. May not includecredit for Msty 111.2 A minimum of {our 400 series studios are required with s minimum of three of the four being PVD400. The four studios may be tnken at any time during the final six semesters; however. no morethen one studio may be taken in any semester.8 Selected h-om nstural, physical. or biological sciences. but not to include math or computer sciencecourses.4The University requires 18 hours in social science/humanities area. This requirement met by DN141, 142 in freshman year and 12 hours of electives. Courses not limited to any specific departmentsbut may include any courses which have humanities or social science orientation—normally coursesfrom Anthropology (ANT). Economics and Business (ACC, EB). Foreign Lungusges (GRK. LAT,FLF. FLG, FLI. FLR, FLS). History (HI). Litersture (ENG). Philosophy (PHI). Political Science(PS). Psychology (PSY). Religion (REL). Social Work (SW), Sociology (SOC), and Universityaudies (UNI).
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THIRD YEARFall Semester Credits Spring Semester CreditsStudio2 .................................. 6 Studio2 ................................... 6Soc. Sci./Hum.4 ........................... 3 Soc. Sci./Hum.4 ........................... 3Advised Elecfi ............................ 3 Advised E1ec.5 ............................ 3Coax-e6 ................................... 3 Core6 .................................... 3Core° .................................... 318 E
FOURTH YEARFall Semester Credits Spring Semester CreditsAdvised Elec.5 ............................ 3 Free Elec. ................................ 3Free Elec. ................................ 3 Free Elec. ................................ 3Bee Elec. ................................ 3 Core5 .................................... 3CorelI .................................... 3 Core° .................................... 3Core° .................................... 3 Core0 .................................... 315 3

Hours Required for Graduation ...... 129

5Mvised electives are to be selected after consultation with the adviser. They may include studiosand core courses from the School of Design or courses from the University at large but may notinclude credit for Art (ART), Military Science (AS, MS), Music (MUS) below 200 level, or PhysicalEducation (PE).uEsch‘ visual design student is required to take a minimum of one entry course in four of the sixcores (Graphics and Communications. Behavior, Environment, History and Philosophy, PhysicalElements and Systems. and Methods and Management). DF 101 and DF 102 satisfy this require-ment {or the Communications and Graphics Core, DN 141 and DN 142 satisfy this requirement forthe History and Philosophy Core. In the remaining cores the entry courses are designated by “2"as the first digit in the course number. Note: A student in this program must also take the followingwhich satisfy the core requirements: DN 415 and DN 416.7In order to receive two degrees from School of Design a student must complete 30 credit hoursabove the 129 hour requirement. These 30 hours are to include 18 credits in 400 level studio and 12credits in core courses above those described above.
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examine the large scale interiorA design student and professor
view ofa three dimensional model. lll

Biological sciences students run abehavioral experiment with dmggedSiamese fighting fish.

The School of Textiles equipmentincludes machines used in the pro-cessing of both man-made andnaturalfibers.

At his convenience, a student in theEducation Curriculum MaterialsCenter can “dial” a program pro-duced in another area or on film.
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EDUCATION
Poe Hall
C. J. Dolce, Dean
R. T. Williams, Associate Dean
The School of Education is concerned with the problems of human developmentfrom both psychological and educational perspectives. With emphases upon thepreparation of secondary and post-secondary school teachers, counselors, adminis-trators and psychologists, the school seeks students who are dedicated to theimprovement of mankind through education and service and who are sensitive tothe complexity of the teaching/learning processes.The School is composed of the Departments of Adult and Community CollegeEducation, Curriculum and Instruction, Mathematics and Science Education,Guidance and Personnel Services, Psychology and Occupational Education. TheSchool also houses a national research center, the Center for Occupational Educa-tion.Undergraduate degree programs are oflered in agricultural education, industrialarts education, vocational industrial education, technical education, mathematicseducation, secondary education, science education and psychology.Graduate degree programs are offered in adult and community college education,agricultural education, curriculum and instruction, educational administration andsupervision, guidance and personnel services, industrial arts education, mathe-matics education, occupational education, psychology, science education, specialeducation, and vocational industrial education.Graduates of the undergraduate programs in education receive a Bachelor ofScience degree in education and normally qualify for an “A” Certificate to teach intheir chosen fields. Graduates of the undergraduate program in psychology receivea Bachelor of Arts in Psychology degree. Graduate programs confer the Master ofScience or Master of Education degrees, and the Doctor of Philosophy or Doctorof Education degrees.Professional education courses are provided for those students enrolled in theSchool of Liberal Arts who wish to become teachers of English, social studies, andmodern foreign languages. Students enrolled in the School of Agriculture and LifeSciences, and science or mathematics departments, may also double-major in theSchool of Education and obtain a North Carolina teacher’s certificate.The modern School of Education building is named Poe Hall. It includes a cur-riculum materials center, an instructional materials production center, a computerfacility, and a learning assistance center. The building houses laboratories forindustrial arts, science, psychology, and guidance and testing activities, as well asa children’s play area with an observation room. A closed circuit TV system with astudio has also been designed into the building.

Adult and Community College Education
(Also see Agriculture and Life Sciences.)

Poe Hall and Ricks Hall
Professor E. J. Boone, Head of the Department
Professor Curtis Trent, Coordinator ofAdvising
TEACHING, RESEARCH AND EXTENSIONProfessors: M. Burt. M. Knowles: Extension Professors: W. L. Carpenter, J. D. George; AdjunctProfessors: B. E. Fountain Jr., I. E. Ready Sn: Associate Professors: J. C. Glass, W. L. Gregg,G. E. Parsons, R. W. Shearon; Extension Associate Professors: C. Black, M. Brown: VisitingAssociate Professor: E. E. White; Assistant Professors: J. L. Compton, K. B. Segner III; ExtensionAssistant Professors: L. S. Brown. L. Hawkins, D. Proctor: Adiunct Assistant Professors: C. M.Barrett, C. J. Law Jr., J. R. Pan-cu: Jr.
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The adult and community college education faculty offers instruction at ad-vanced undergraduate and graduate levels. Advanced undergraduate courses aredesigned to support other departments of the institution, giving students a back-ground in adult and community college education. The department does not have aprogram leading to a bachelor’s degree.The graduate program is designed to increase the professional competence ofadult and community college educators in developing and administering adult andcommunity college education programs and in conducting scholarly research in thefield. For graduate degrees, see pages 12-13 and the Graduate Catalog.
Agricultural Education
Poe Hall
Associate Professor J. R. Clary, Coordinator ofAdm'sing
Professors Emeriti: J. R. Kirkland, C. C. Scarborough; Associate Professors: C. D. Bryant. T. R.Miller; Adjunct Assistant Professor: W. R. Robinson

Agricultural education, in its broadest sense, encompasses areas of study whichwill enable one to participate effectively in planning, promoting and initiatingprograms in education in agriculture.The department offers a program leading to a Bachelor of Science degree. Pro-grams are designed for the teachers of vocational agriculture in the secondaryschools, technical institutes and community colleges. For details of the master’sdegree programs (for degrees offered, see pages 12-13) consult the Graduate Catalog.
OPPORTUNITIES
The demand for agricultural education teachers exceeds present supply. Gradu-ates who obtain certification in the Bachelor’s degree program generally have achoice of positions in the Carolinas and Virginia and throughout the nation.

AGRICULTURAL EDUCATION CURRICULUM
FRESHMAN YEARFall Semester Credits Spring Semester CreditsENG 111 Composition and Rhetoric ....... 3 ENG 112 Composition and Reading ....... 3MA 111 Algebra and Trigonometry ....... 4 Mathematics Elective“ .................... 3BS 100 General Biology .................. 4 Poultry Science or Animal Science Elective . 4Plant Science Elective‘ ................... 3-4 History Elective ..................... .. .ED 102 Objectives in Agricultural Agricultural Elective ..................... 3-4Education ....................... 1 Physical Education ........................ 1Physical Education ........................ 116-17 17-18
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsEB 201 Economics I or “B" Agricultural Elective ................. 3EB 212 Economics of Agriculture ......... 3 CH 103 General Chemistry II ............ 4CH 101 General Chemistry I ............. 4 ED 313 Contemporary VocationalBAE 211 Farm Machinery ............... 3 Agriculture ...................... 3 ‘Agricultural Elective ..................... 3-4 Agricultural Specialty“” ................. 3-4Physical Education ........................ 1 Physical Education ....................... 114-15 14-15
JUNIOR YEARFall Semester Credits Spring Semester CreditsED 344 School and Society ............... 3 880 200 Soil Science ..................... 4SOC 202 Principles of Sociology .......... 3 Literature Elective ........................ 3PSY 304 Educational Psychology ......... 3 PSY 376 Human Growth and Development 3Free Elective ............................. 3 Agricultural Specialty““ ................ 3-4“A" or "B” Elective in Agriculture"“* ....3-4 Speech Elective ........................... 3ED 490 Senior Seminar in AgriculturalEducation ....................... 115-16 17-18
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SENIOR YEARFall Semester Credits Spring Semester CreditsED 4111! Student Teaching in Agriculture 8 Humanities Electives**”*ED 412K Teaching Adults ................ 2 AgriCultural Speciali:y""‘I . .ED 413K Planning Educational Programs . 2 Political Science Elective . .. .SOC 416A Raearch Methods ............. 3 Free Elective ............................15
Hours Required for Graduation ...... 126

Curriculum and Instruction
Associate Professor B. M. Parramore, Head
Assistant Professor C. W. Harper Jr., Coordinator of Undergraduate Advising
Adjunct Professor: T. L. Roundtree; Associate Professors: L. J. .Betts Jr., 8. D. Ivie, T. N. Walters;Adjunct Associate Professor: H. G. Royall Jr.: Associate Professor Emeritus: P. J. Rust: AssistantProfessors: B. G. Beezer. B. J. Fox, C. W. Harper Jr., D. R. Kniefel, C. C. Mahmoud; AssistantProfessor Emeritus: K. A. McCutchen; Instructor: D. D. Girardi: Teaching Technician: J. R. Gibson
The Department of Curriculum and Instruction offers foundation and generalcourses required for all teacher educational programs. This department advises allunclassified undergraduate education students while they remain unclassified, andtherefore not in a degree-granting program. The department also offers theSecondary Education program which is described below.

SECONDARY EDUCATION
The program in Secondary Education is designed to fulfill several objectives:Students who do not desire to teach, but who are interested in education as a fieldof study enroll in this program. The basic curriculum provides a relatively largenumber of free electives. Students who wish to prepare for teaching in newly-developing fields for which no teacher preparation programs have been developedmay also select this program. This allows for the development of a particularspecialty in depth, depending upon student interest. Those Liberal Arts studentsinterested in preparing to be teachers of English (majors in English) and socialstudies ,(majors in history, sociology, economics and political science) may alsodeclare a double major in order to receive a degree in education as well as in liberalarts. Students in English and social studies education follow basically the sameprograms of study as those enrolled in the School of Liberal Arts.

OPPORTUNITIES
Students earning a degree in this program generally have the same options asgraduates of related programs: teaching in secondary schools, graduate study, oremployment in governmental and private agencies involved in formal or non-formaleducation.

GRADUATE STUDY
The Department of Curriculum and Instruction offers graduate programs de-signed to prepare directors of instruction/curriculum specialists related to thestudent’s teaching field, and researchers in curriculum development and theteaching-learning process. For a list of graduate degrees see pages 12-13 andconsult the Graduate Catalog.

‘ Includes courses in crop science, horticulture or forestry."‘ Select from MA 102.112.114.122."” These three courses, when related to other ALS courses, should total a minimum of 12 semesterhours for a “specialty" in ALS.”" Select from “A" or "B” electives in agriculture and related to "specialty." (Consult pages 00-00for listing of “A" and "B" courses in School of Agriculture and Life Sciences.)”"‘ Humanities electives should be selected from the areas of philosophy, religion, art, and/ormusic.
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SECONDARY EDUCATION CURRICULUM°
FRESHMAN YEARFall Semester Credits Spring Semester CreditsENG 111 Composition 8:. Rhetoric ........ 3 ENG 112 Composition & Reading ......... 3MA 111 Algebra 3; Trigonometry ......... 4 MA 112 Analytic Geometry and .History ................................... 3 Calculus A ...................... 4Social Science ............................ 3 History ................................... 3Physical Education ........................ 1 Social Science ............................ 3— PSY 200 Introduction to Psycholog ...... 314 Physical Education ........................ 1

1’7
SOPI-IOMORE YEARFall Semester Credits Spring Semester CreditsLiterature ................................ 3 Literature 3Natural Science .......................... 3-6 Natural Science .......................... 3-5Speech ................................... 3 ED 205 Introduction to TeachingPHI 205 Problems & Types of Humanities & Social Studies ...... 3Philosophy ...................... 3 Elective ................................. 3Social Science ............................ 3 Social Science 3Physical Education ........................ 1 Physical Education ........................ 1

16-18 16-18
JUNIOR YEARFall Semester Credits Spring Semester Credits

PSY 304 Educational Psychology ......... 3 PSY 376 Human Growth andED 344 School & Society ................. 3 Development ................... 3Natural Science ......................... 3-5 ED (SOC) 318 Introduction to theElectives ................................. 3 Sociology of Education ..... 3Social Science ............................ 3 Electives ................................. 6Social Science ............................ 315-17 ——16
SENIOR YEARFall Semester Credits Spring Semester CreditsPSY 370 Psychology of Personality ED 496 Senior Seminar in Education ..... 3& Adjustment .................. 3 ED 420 Principles of Guidance ........... 3ED 483 An Introduction to Instructional ED 440 Vocational Education ............. 2Media ........................... 3 Electives ................................. 6ED (PHI) 304 Philosophy of Education 3 —Electives ................................. 6 14

15 Hours Required for Graduation . . . 124-128
Special Education
Assistant Professor C. C. Mahmoud, Coordinator ofAdvising
Adjunct Associate Professor: H. G. Royall Jr.: Assistant Professor Emeritus: K. A. McCutchen
The program in special education is designed for educators who wish to pursueadvanced study relating to the learning problems and the education of children andyouth. This program offers a general background in all areas of exceptionality,intellectual, physical and emotional, with specialization in mental retardation andsensory impairment. There is no undergraduate program in this field at NorthCarolina State University, but graduate degrees are offered. For further informa-tion consult the Graduate Catalog, pages 12-13.

‘ This is a general program outline. Those seeking a double major follow the program outline listedfor their academic area by Liberal Arts.
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Education Administration and Supervision
Professor C. J. Dolce, Coordinator ofAdvising
Adiurwt Professor: A. C. Phillips; Assistant Professors: D. R. Kniei‘el, R. T. Williams
There is no undergraduate program in this field. Graduate programs are individu-ally designed by the student in consultation with the program staff (for degrees,see pages 12-13. These programs prepare the student for a variety of administra-tive, supervisory or policy-making roles. For further information consult the Gradu- 'ate Catalog.

Guidance and Personnel Services
Poe Hall
Professor W. E. Hopke, Head of the Department and Coordinator of Advising
Professor Emeritus: C. G. Morehead; Associate Professors: L. K. Jones, B. C. Talley Jr.; AssistantProfessors: D. C. Locke. J. G. McVay; Adjunct Assistant Professors: M. A. Connors Jr., R. H.Massengill, C. L. Quinn
The department offers work leading to graduate degrees (see pages 12-13) witha major in guidance and personnel services (or counselor education). The degreesare designed to prepare individuals for guidance and personnel positions at variouslevels in elementary and secondary schools, junior and community colleges, tradeand technical schools and institutes, and other institutions of higher education. Forfurther information consult the Graduate Catalog.

Industrial Arts Education
Poe Hall
Associate Professor T. B. Young, Coordinator ofAdvising
Professors Emeriti: I. Hostetler, D. W. Olson; Associate Professor: G. E. Baker; Assistant Professor:R. T. ’h‘oxler; Instructor: H. T. Leeper

Industrial arts comprises that area of education which concerns itself withmaterials, processes and products of industry, including the graphical presentationof these. It is concerned with a study of changes made in materials to make themmore useful and with problems related to these changes.The industrial arts education curriculum performs the function of preparingteachers and supervisors of industrial arts for secondary schools.
OPPORTUNITIES
The graduates of the industrial arts program find opportunities for employmentin the public schools. For graduate degrees offered see pages 12-13 and consult theGraduate Catalog.

INDUSTRIAL ARTS EDUCATION CURRICULUM
FRESHMAN YEARFall Semester Credits Spring Semester CreditsIA 111 Intro. to Industrial Arts .......... 1 IA 122 Metal Technology I ............... 3E 101 Engineering Graphics I ............ 2 SOC 202 Prin. of Sociology ............... 3IA 115 Wood Processing 1 ................ 3 MA Elective .............................. 8MA 111 Algebra and Trigonometry ....... 4 ENG 112 Composition and Reading ....... 3ENG 111 Composition and Rhetoric ....... 3 Humanities or Soc. Sciences ............... 3Physical Education ........................ 1 Physical Education ........................ 1

14 16
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SOPHOMORE YEARFall Semester Credits Spring Semester CreditsIA 231 Industrial Arts Design or IA 246 Graphic Technology ............... 3Approved Design Elective ......... 3 FY 221 College Physics .................. 5CH 111 Foundations of Chemistry 4 PSY 304 Educational Psychology ....... ._ 3Literature Elective ........................ 3 ED 242 Intro. to Teaching Ind. Arts ...... 3Ffionomics Elective . . . . 3 Elective ........ . .............. ; .......... 3IA 233 Metal Technology II .............. 3 Physical Education ........................ 1Physical Education ........................ 1 —— 1817
JUNIOR YEARFall Semester Credits Spring Semester CreditsIA 359 Electrical Technology I ........... 3 ED 362 Phil. Curr. & Methods inPSY 376 Human Growth & Development .. 3 Industrial Arts ................... 4IA 351 General Ceramics ................. 3 IA 368 Technical Drawing II ............. 3ED 344 School and Society ............... 3 IA 364 Wood Technology II .............. 3Electives ................................. 6 IA 360 Electrical Technology II . . . 3— Elective (Speech) ......................... 318 —16
SENIOR YEARFall Semester Credits Spring Semester CreditsED 473 Student Teaching in Ind. Arts 8 IA Elective ............................... 3ED 479 Laboratory Planning & Mgmt. 3 Political Scence or History ................ 3IA 476 Power Technology ................ 3 IA 480 Modern Industries ................ 3— Humanities or Soc. Sci. ................... 614 _15

Hours Required for Graduation ...... 128
Industrial and Technical Education
Poe Hall
Professor D. M. Hanson, Coordinator ofAdvising
Professor Emeritus: J. T. Nerden: Associate Professor: F. S. Smith; Assistant Professor: T. C.Shore Jr.: Instructor: W. M. Parker
The Industrial and Technical Education program offers curricula to prepareteachers, supervisors and administrators for the public schools, area vocationalschools, community colleges and technical institutes. Complete four-year curriculain vocational industrial education and technical education lead to the Bachelor ofScience in education. The curricula are planned to provide students with broadcultural and professional backgrounds to parallel occupational experience.The program offers graduate degrees (see pages 12-13). For further informationconsult the Graduate Catalog.

VOCATIONAL INDUSTRIAL EDUCATION
The curriculum in vocational industrial education is designed to prepare voca-tional teachers for the secondary schools, area vocational schools and post-secondaryschool vocational programs. Upon satisfactory completion of the curriculum thegraduate is qualified to teach in any of the aforementioned vocational areas.

OPPORTUNITIES ,
Graduates of the vocational industrial education curriculum have a wide selec-tion of employment opportunities. The rapid growth of the vocational programs inthe secondary schools in all fields has created an urgent demand for vocationalteachers. A student may qualify for teaching positions in introduction to industrialeducation, trade preparatory training and industrial cooperative training in thesefast-growing programs in the secondary schools. Other opportunities include teach-ing in the area vocational schools, in industry and in the post-secondary schools.
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VOCATIONAL INDUSTRIAL EDUCATION CURRICULUM
FRESHMAN YEARFall Semester Credits Spring Semester CreditsED 100 Introduction to Industrial History Elective .......................... 3Education ....................... 2 ENG 112 Composition and Reading ....... 3ENG 111 Composition and Rhetoric ....... 3 MA 122 Math of FinanceMA 111 Algebra 5: Trigonometry ........ 3-4 or Mathematics Elective .......... 3or Drafting Elective ........................ 3-4MA 115 Introduction to Contemporary Physical Education ........................ 1Mathematics Elective .................................. 3CH 111 Foundations of Chemistry ........ 4or Elective 16-17Physical Education ........................ 1
13-14

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsPhysics Elective ......................... 3-4 SOC 202 Principles of Sociology .......... 3Speech Elective ........................... 3 EB 201 Economics I ..................... 3PS 201 The American Governmental ED 305 Analysis of Technical EducationSystem .......................... 3 Programs & Course Construction .. 3Physical Education ........................ 1 ED 327 History & Philosophy of IndustrialElectives ................................. 6 & Technical Education ............ 3PE 280 Emergency Medical Care and16—17 First Aid ........................ 2Physical Education ....................... 1Elective .................................. 3
18

JUNIOR YEARFall Semester Credits Spring Semester CreditsED 344 School & Society ................. 3 PSY 376 Human Growth and Development 3IE 355 Occupational Safety & Health ..... 3 ED 428 Organization of Related StudyED 421 Principles & Practices in Materials in Vocational EducationIndustrial Cooperative orTraining ED 405 Industrial and Technical Educationor Shop & Laboratory Planning ...... 3ED 405 Industrial & Technical ED 440 Vocational Education ............. 2Education Shop & Laboratory ED 422 Methods of Teaching VocationalPlanning ........................ 3 Industrial/Technical Education 3PSY 304 Educational Psychology ......... 3 ED 483 An Introduction to InstructionalED 420 Principles of Guidance ........... 3 Media ........................... 3Elective .................................. 3 Elective .................................. 3
18 17

SENIOR YEARFall Semester Credits Spring Semester CreditsED 444 Student Teaching in Voc. Economics Elective ........................ 3Ind/Tech. Educ. ................. 8 Sociology Elective ......................... 3ED 457 Organization & Management of English Elective .......................... 3Youth Club Activities ............. 3 Elective .................................. 6ED 496 Senior Seminar in Education ..... 3 ——— 1514 Hours Required for Graduation ..... 127
Nelve hours of electives must be selected in accordance with the student's area of specializationand with the approval of the advisor. The remaining hours may be taken as free electives.
TECHNICAL EDUCATION
The curriculum in technical education is oriented toward preparing instructorswithin a wide range of teaching technologies and is closely coordinated withexisting engineering curricula. A student enrolling in the technical educationcurriculum may specialize to some extent in areas related to interest and/or pre-vious work experience. Admission to the technical education curriculum is limitedto students demonstrating proficiency in a given applied technology, i.e., electrical,electronics, mechanical, etc.
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OPPORTUNITIES
Employment opportunities for technical education graduates include teaching inthe expanding community college complex, technical institutes, area vocationalschools and within industry as instructors and coordinators of training programs.The growth of technical education in the nation and the large number of new tech-nical education facilities being constructed will require an increasing number ofinstructors to staff teaching positions.

TECHNICAL EDUCATION CURRICULUM"
FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chemisth .............. 4 EB 201 Economics I ..................... 3ED 100 Introduction to Industrial ENG 112 Composition and Reading ....... 3Education ........................ 2 MA 102 Analytic Geometry andENG 111 Composition and Rhetoric ....... 3 Calculus I ...................... 4MA 111 Algebra and Trigonometry ....... 4 PS 201 The American GovernmentalPhysical Education ........................ 1 System .......................... 3-— Physical Education ........................ 114 —l4
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsE 101 Engineering Graphics I ............ 2 PSY 200 Introduction to Psychology ...... 3English Elective .......................... 3 FY 203 General Physics orMA 201 Analytic Geometry & PY 212 General Physics .................. 4Calculus II ...................... 4 Electives" ............................... 6FY 205 General Physics or Physical Education ........................ 1FY 211 General Physics ................. 4 —Physical Education ........................ 1 14

14
JUNIOR YEARFall Semester Credits Spring Semester CreditsED 327 History & Philosophy of ED 305 Analysis of Technical EducationIndustrial & Technical Education . 3 Programs & Course Construction .. 3PSY 304 Educational Psychology ......... 3 SOC 401 Human Relations in IndustrialSOC 202 Principles of Sociology .......... 3 Society ......................... 3E wtives’" ............................... 6 Electives”I ............................... 9

15 15
SENIOR YEARFall Semester Credits Spring Semester CreditsED 405 Industrial & Technical Education ED 444 Student Teaching in Voc.Shop and Laboratory Planning . . . . 3 . Ind.lTech. Education ............. 8ED 422 Methods of Teaching Industrial Electives” ............................... 7Subjects ......................... 3 —Electives“ ............................... 9 15

15 Hours Required for Graduation ...... 116
Mathematics and Science Education
Poe Hall
Professor H. E. Speece, Head of the Department and Coordinator of AdvisingProfessors: N. D. Anderson, L. M. Clark. J. R. Kolb; Associate Professors: R. D. Simpson. W. M.Waters Jr., L. W. Watson: Associate Professor Emeritus: H. A. Shannon: Adjunct AssistantProfessors: E. G. Blakeway, R. R. Jones, C. M. Meek
* Students will be expected to demonstrate proficiency in the applied technology of his or her choice—may be fulfilled by technical institute training or selected courses in addition to those required forthe degree.‘“' Minimum of 27 hours of elective courses must be selected from engineering, engineering sciences.physical sciences. etc., in accordance with the student's area of specialization and with theapproval of the adviser. Remaining hours may be taken from free electives.
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The Department of Mathematics and Science Education offers a program forpreparing undergraduate students as teachers of mathematics and science. Theprograms are designed to provide a broad background in the natural sciences, socialsciences and humanities; depth in mathematics or an area of science; and thedevelopment of professional competencies needed by teachers entering the schoolsof today. The depth of preparation will enable students to pursue programs ofgraduate studies. (See pages 12-13 and the Graduate Catalog.)
OPPORTUNITIES
The demand for qualified mathematics and science teachers in our schools andcolleges provides opportunities for mathematics and science education graduates.Developments in the schools and in our society accentuate the importance ofpreparation and competence in teaching, and this is reflected in increased salaries,opportunities for graduate study and professional advancement.

MATHEMATICS EDUCATION CURRICULUMFRESHMAN YEA-RFall Semester Credits Spring Semester CreditsENG 111 Composition & Rhetoric ....... 3 ENG 112 Composition & Reading ........ 3PHI 201 Logic ......................... 3 MA 201 Analytic Geom. & Calc. II ....... 4MA 122 Math of finance ............... 3 History Elective ......................... 3MA 102 Analytic Geom. & Cale. I ........ 4 fHuman/Soc. Sci. elective ................. 3Physical Education ...................... 1 Physical Education ...................... 1ED 101 Orientation ..................... 0 CSC 111 Algroithmic Lang. I ............ 2— or14 CSC 101 Intro to Programming ......... 3
16-17SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 202 Analsytic Geom. & Calc. III ..... 4 Math elective ............................ 3"Science .................................. 4 "Science .................................. 4Literature elective ....................... 3 ST 372 Intro. to Stat. Inf. & Reg. ........ 2ST 371 Intro. Prob. & Dist. Theo. ........ 2 ED 203 Intro. Teaching Ma./Sci. ........ 3tHuman/Soc. Sci. elective ................ 3 ED 203L Intro. Teaching Ma.lSci. lab. .. 0Physical Education ....................... 1 Speech elective .......................... 3— Physical Education ...................... 117 —16JUNIOR YEARFall Semester Credits Spring Semester CreditsED 101J Orientation ................... 0 ED 101.] Orientation ................... 0MA 403 Intro. to Mod. Alg. ............. 3 MA 408 Found. Euclidean Geom. ....... 3PSY 304 Educational Psychology ....... 3 ED 344 School & Society ............... 3Math elective ........................... 3 MA 433 History of Mathematics ........ 3”Supporting elective ...................... 3 "Supporting elective ...................... 3fHuman/Soc. Sci. elective ............... 3 THuman/Soc. Sci. elective ............... 3Elective ................................ 3 PSY 476 Psych. of Adoles. Dev. ......... 3

18 18
SENIOR YEARFall Semester Credits Spring Semester CreditsTTED 495 Sr. Seminar in Ma.ISci. Ed. .. . .1-3 “Supporting elective ...................... 37TED 470 Methods of Teach. Math ........ 3 Math elective ........................... 3T‘rED 471 Stud. Teach. in Math ........... 8 THuman/Soc. Sci. elective ............... 3“ED 472 Dev. & Se]. Tea. Mat. Ma. ...... 2 Elective ................................. 3— Elective ................................ 315 _15Hours Required for Graduation ...... 129‘ Science must be 2-semester sequence in chemistry or physics.” Supporting electives must be an approved sequence in science. math, computer science. statis-tics, economics, philosophy. history of science, sociology. psychology.T’I’he humanities/social scienca electives must be chosen so that 6 hours are in humanities and 9hours are in the social sciences. Humanities include: philosophy, religion. literature, fine arts.history. or foreign languages. Social sciences include: economics. sociology, anthropology, politicalscience. psychology and geography.1'? These courses are taken as a block in the professional semester. 105



SCIENCE EDUCATION CURRICULUM
FRESHMAN YEARFall Semester Credits Spring Semester CreditsENG 111 Composition & Rhetoric ........ 3 ENG 112 Composition & Religion ......... 3AM 102 Analytic Geom. & Calc. ll ........ 4 MA 201 Analytic Geom. & Calc. IIl ....... 4or or -MA 112 Analytic Geom. & Cale. A ........ 4 MA 212 Analytic Geom. Er Calc. B ........ 3CH 101 Gen. Chemistry I ................. 4 CH 103 Gen. Chemistry II ................ 4Humanities/Soc. Sciences2 ................. 3 orPhysical Education ........................ 1 CH 107 Prin. Chem. ..................... 4ED 101 Orientation 0 Biological Sci. elective ..................... 4— Physical Education ........................ 115 15-16
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsPY 211 General Physics”! ................. 4 FY 212 General Physics3 ................. 4Speech elective ........................... 3 ED 203 Intro. Teaching Math.lSci. ....... 3Required science .......................... 3 Humanities/Soc. Sci} ..................... 3Elective .................................. 3 Physical Education ........................ 1Physical Education ........................ 1 Required science‘ ......................... 6Humanities/Soc. Sci.‘ ..................... 3 E

17
JUNIOR YEARFall Semester Credits Spring Semester CreditsPSY 304 Educational Psychology ......... 3 ED 344 School and Society ............... 3Humanities/Soc. Sci.z ..................... 3 Humanities/Soc. Sci.2 ..................... 3Required science! ......................... 7 Required science‘ ......................... 7H1 321 Ancient & Med. Science .......... 3 PSY 476 Psych. Adol. Development ....... 3or —HI 322 Rise of Modern Science ........... 3 16orPHI 405 Philosophy of Science ........... 3

16
SENIOR YEARFall Semester Credits Spring Semester CreditsED 475 Methods of Teach. Sci.5 ........... 3 Humanities/Social Sci.2 ................... 6ED 476 Student Teaching in Sci.5 ........ 8 Electives ................................. 6ED 477 Instructional Materials In Science . 2 Required science4 ......................... 4ED 495 Sr. Sem. in Math./Sci. Ed.5 ...... 2 . —— 1615 Hours Required for Graduation ...... 127

SCIENCE EDUCATION SPECIALIZATION REQUIREMENIS (27 hours)
BIOLOGY SPECIALIZATION:Survey of Plant Life (BO 200) ............ 4 General Microbiology (MB 401) ............. 4Survey of Animal Life (20 201) .......... 4 Plant Physiology (BO 421)Introductory Organic Chemistry (CH 220) . 4 orGenetics (GN 301 or GN 411, 412) ....... 3-4 Vertebrate Physiology (Z0 421) ........... 3-4Ecology (BO/Z0 360) ................... 4 orCell Biology (ZOIBO 414)
| Required of those specializing in Chemistry or Physics.1 To be selected as follows from the Humanities and Social Sciences:One course in history ..................One course in literature ................ .................................. 3 3.11................................... 3 s.h.Two additional courses from any of the following humanities:Fine Arts. Foreign Language, History. Literature, Philosophy, Religion . . .. 6 s.h.Three courses from any of the following social sciences:Anthropology, Economics. Geography, Political Science, Scoiology,Psychology .......................... .................................. 9 s.h.3 Students may elect to take PY 205 and FY 208 or PY 201, 202. and 203 in lieu of FY 211-212.4 Students are required to take a minimum of 27 semester hours in one of four areas of specialization(biology, chemistry. physics, or earth science).5These courses are taken as a block in the professional semester (offered only during the fallsemester for Science Education students).106



CHEMISTRY SPECIALIZATION:Organic Chemistry ...................... 4 PY 223 Astronomy ...................... 3Analytic Chemistry ..................... 4 OY (MAS) 200 Introduction to thePhysical Chemistry ...................... 4 Marine Environments ..... 3MA 202 Analytic Geometry & Calculus Earth Science Electives ................... 12III ............................ 4Earth Science Elective .................. 3 PHYSICS SPECIALIZATION:Chemistry Electives ..................... 8 FY 223 Astronomy .................... 3FY 407 Introduction to Modern PhysicsEARTH SCIENCE SPECIALIZATION: orCY 120 Physical Geology—CY 110 PY 203 General Physics .............. 3-4Physical Geoloy Laboratory 3 MA 202 Analytic Geometry &CY 222 Historical Geology ............. 3 Calculus III ................... 4MY 201 Atmospheric Environment Earth Science Elective .................. 3or Physics-Mathematics Electives ........ 13-14MY 411 Introductory Meteoroloy ....... 3
Occupational Education
Professor J. K. Coster, Coordinator ofAdvising
Professor: D. M. Hanson; Professors Emeriti: I. Hostetler, J. B. Kirkland, J. T. Nerden. D. W. Olson,C. C. Scarborough; Adjunct Professor: B. E. Childers; Associate Professors: G. E. Baker, C. D.Bryant, J. R. Clary. T. R. Miller. F. S. Smith, T. E. Young: Adiunct Associate Professors: W. J.Brown Jr., C. H. Rogers; Assistant Professors: W. L. Cox Jr., T. C. Shore Jr.: Adjunct AssistantProfessor: W. R. Robinson.

Occupational education involves a study of the occupational structure of society,manpower requirements, and the functions of vocational education.’There is no undergraduate program in occupational education. However, under-graduate courses are offered which support vocational education programs. TheDivision of Occupational Education offers programs which lead to graduate degrees(see pages 12-13). For further information consult the Graduate Catalog.
Psychology
Poe Hall
Professor H. G. Miller, Head of the Department and Coordinator of Advising
Professors: H. M. Corter. J. W. Cunningham. D. W. Drewes, J. C. Johnson. S. E. Newman. R. G.Pearson: Professor Emeritus: K. L. Barkley: Associate Professors: J. L. Cole, T. E. LeVere.J. E. R. Luginbuhl, R. F. Rawls. J. L. Wasik, B. W. Westbrook: Associate Professor Emeritus:J. W. Mag-ill: Adiunct Associate Professors: B. A. Norton, R. W. Oppenheim, M. N. Wiebe;Assistant Professors: D. L. Chmielewski, V. G. Cowgell, P. D. Green, K. W. Klein, D. H. Mershon.F. J. Smith. L. S. Taylor; Adjunct Assistant Professors: B. C. Ball, B. F. Corder. C. L. Kronberg.L. D. Silber

Psychology is one of the basic university disciplines. Mastery of some of theknowledge in psychology is necessary to practitioners in education, health, socialservice, social sciences and managerial professions.The undergraduate program in psychology consists of a general major and twooptional programs—human resource development and experimental psychology. Thegeneral option is flexible and may be chosen by students who wish to prepare forentry into professional and graduate study. The program flexibility enables themto choose elective courses which prepare them for the graduate program of theirinterest. Human resource development is designed to educate students in specificpsychology and human interaction skills which will qualify them to enter humandevelopment occupations upon graduation. The occupations may include corrections,mental health, education, etc. The experimental option emphasizes the developmentof competence in the use of the experimental method in accumulating scientificknowledge. In this option substantial work in physical science, biological scienceand mathematics is required.The Department of Psychology offers graduate programs (see pages 12-13). Forfurther information see the Graduate Catalog.
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OPPORTUNITY
Students holding the bachelor’s degree in psychology and wishing to apply theirpsychological studies in a professional capacity generally continue their educationin a graduate program such as clinical or experimental psychology, or in such fieldsas law, medicine, business, social work and a variety of other fields. tudents inpsychology may also choose to enter business or government, often without furthertraining beyond the bachelor’s degree.

EXPERIMENTAL OPTION
The Experimental Option is designed for those students who are interested intraining in experimental psychology, either as preparation for graduate training inpsychology or as preparation for other professional advanced training.The Experimental Option differs from the other options open to majors inpsychology both in courses in the major area and in the distribution of require-ments. A strong background in mathematics and the physical and biological sciencesis required of all students in the Experimental Option. In place of the SeniorSeminar, currently required of other psychology majors, all students in the Experi-mental Option are required to take a sequence of laboratory courses in their juniorand senior years to gain experience in the design and conduct of laboratory re-search in experimental psychology.

REQUIREMENTS
1. Major Area Courses:PSY 200 Introduction to Psychology ................................................... 3PSY 300 Perception .................................................................. 3PSY 310 Learning and Motivation ..................................................... 3PSY 320 Cognitive Processes .......................................................... 3PSY 400 Perception: Research Methods ................................................ 3PSY 410 Learning and Motivation: Research Methods .................................. 3PSY 420 Cognitive Processes: Research Methods ....................................... 3PSY 430 Neuropsychology: Research Methods .......................................... 3PSY 505 History and Systems of Psychology ........................................... 327

II. Mathematics and Science Courses:MA 112 Analytic Geometry and Calculus A (4)or MA 102 Analytic Geometry and Calculus I (4) ................................ 4MA 212 Analytic Geometry and Calculus B (3)or MA 201 Analytic Geometry and Calculus II (4) ............................... 3MA 114 Intro. to finite Math. with Applications ....................................... 3ST 311 Introduction to Statistics ...................................................... 3CSC 101 Introduction to Programming (3)or CSC 111 Algorithmic Languaga I (2)or CSC 462 Computing for the Social Sciences (3) ............................. 2~3BS 100 General Biology (4)or BS 105 Biology in the Modern World (4) ..................................... 4ON 411 The Principles of Genetics .................................................... 3Chemistry or Physics (a two-semester sequence in either) ................................. 830-31
III. Humanities and Social Sciencesbgic and Philosophy of Science (any two courses) ....................................... 6Philosophy (one advised elective in addition to above) .................................... 3English Composition (normally ENG 111 and 112) ....................................... 6English, American, or other Literature (two courses) .................................... 6History (two courses) .................................................................. 6Social Science. not including Psychology (two courses) ................................... 633
IV. Physical Education ...................................................................... 4
V. ElectivesAdvised Electives ...................................................................... 12Free Electives ......................................................................... 1830Hours Required for Graduation ......... 124
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SAMPLE CURRICULUM: Experimental Option
FRESHMAN YEARFall Semester CreditsMA 112 Ana. Geom. Cale. Aor MA 102 Ana. Geom. Calc. I 4BS 100 General Biologyor BS 105 Bio. Mod. World ....... 4ENG 111 Comp. and Rhetoric ............. 3Elective .................................. 3Physical Education ........................ 1

15

Spring Semester Cred itsMA 212 Ana. Geom. Calc. Bor MA 201 Ana. Geom. Calc. II 4.3-4PSY 200 Intro. to Psychology ............. 3ENG 112 Comp. and Reading ............ 3PHI Logic or Philosophy of Science ........ 3Elective .................................. 3Physical Education ....._ ................... 1
16-17

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 114 Intro. to Finite Math with Social Science“ ........................... 3Applications ..................... 3 Literature ................................ 3Literature ............................. 3 History ................................... 3History ................................ .'. 3 PHI Logic or Philosophy of Science ........ 3PSY 300 Perception .................. . . 3 Physical Science II ........................ 4Physical Science I ......................... 4 Physical Education ....................... 1Physical Education ........................ 1 —-— 1717
JUNIOR YEARFall Semester Credits Spring Semester CreditsPSY 310 Learning and Motivation ........ 3 PSY 320 Cognitive Processes ............. 3PSY 400 Perception: Res. Meth. .......... 3 PSY 410 Learn and Motiv: Res. Meth. . 3GN 411 Princ. Genetics .................. 3 Elective (Advised) ......................... 3ST 311 Intro. to Scat. .................... is Computer Science ....................... 2-3Elective .................................. 3 Elective .................................. 3

15 14-15
SENIOR YEARFall Semester Credits Spring Semester CreditsPSY 420 Cognit. Proc.:Res. Meth. ......... 3 PSY 430 Neuropsy: Res. Meth. ........... 3Philosophy elective ........................ 3 PSY 505 Hist. & Syst. of Psych. .......... 3Social Science’ ........................... 3 Elective (Advised) ......................... 3Elective (Advised) ......................... 3 Elective (Advised) ......................... 3Elective .................................. 3 Elective .................................. 3

15 15
' Hours Required for Graduation ...... 124

HUMAN RESOURCE DEVELOPMENT OPTION CURRICULUM
FRESHMAN YEARCreditsMathematics .............................. 6English Composition ...................... 6History ................................... 6SOCiolog'y ................................. 3
SOPHOMORE YEARCreditsNatural Science ......................... 6-8Statistics ................................. 3Psychology 8: Social Science ............... 9Philosophy ............................... 3

" Not psychology

Biology ................................... 4Psychology 200 ............................ 3Physical Education ........................ 2Elective .................................. 3
33

English Literature ........................ 6Elective .................................. 3Physical Education .................. . 2
32-34
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JUNIOR YEAR CreditsSpeech 231 ............................... 3Psychology 350 ............................ 4Psychology 351 ............................ 4Psychology 352 ............................ 4
15Psychology 493 ............................ 4Psychology 495 ............................ 8
12
27

SENIOR YEAR

PSYCHOLOGY: GENERAL CURRICULUM
FRESHMAN YEARFall Semester CreditsMathematics ............................ 3-4English Composition ...................... 3Biological Science ......................... 4Elective .................................. 3Physical Education ........................ I
14-15

SOPHOMORE YEARFall Semester CreditsPSY 210 Psychological Analysis Appliedto Current Problems ............ 3Natural Science ......................... 3-4History ................................... 3Sociology ................................. 3Psychology Elective ....................... 3Physical Education ........................ 1
16-17
JUNIOR YEARFall Semester CreditsPSY 310 Learning & Motivation .......... 3Literature ................................ 3Social Science ............................ 3‘Electives ................................ 6

15
SENIOR YEARFall Semester CreditsPSY 491 Seminar in Psychology .......... 3Philosophy ............................... 3Social Science ............................ 3’Electives ................................ 6

15
" Advised Electives
Special Education

(See Curriculum and Instruction, page 99.)
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CreditsPsychology 491 ............................ 3Psychology 492 ............................ 3Philosophy .................... . . , . . . 3Electives ......................... I ........ 24
33

Hours Required for Graduation ........... 125

Spring Semester CreditsMathematics ............................ 3-4English Composition ...................... 3PSY 200 Introduction to Psychology ....... 3Philosophy ............................... 3Hective .................................. 3Physical Education .................... . 1
16-17

Spring Semester CreditsPSY 300 Perception ..................... 3Natural Science ......................... 3-4History ................................... 3Statistics ................................. 3Psychology Elective ....................... 3Physical Education ........................ 1
16-17

Spring Semester CreditsPSY 320 Cognitive Processes ............. 3Literature ................................ 3Social Science ............................ 3*Electives ................................ 6
15

Spring Semester CreditsPSY 492 Seminar in Psycholoy .......... 3Elective .................................. 3‘Electives ................................ 9
15Hours Required for Graduation .......... 124



ENGINEERING
Riddick Hall
R. E. Fadum, Dean
J. F. Ely, Associate Deanfor Academic Affairs
H. B. Smith, Associate Deanfor Research and Graduate Studies
J. R. Hart, Assistant Deanfor Extension
The engineer has the responsibility and obligation to use knowledge in his fieldfor the benefit of mankind. Today, a new sense of responsibility has been imposedupon the engineer because of the impact of science and technology.Engineering studies are important to those young men and women who look toindustry, engineering education, or research and development for a career. Theseambitions can well be furthered by the School of Engineering through its under—graduate or graduate programs, where students are offered technical instructionand leadership guidance by an experienced stafi' of qualified engineering educators.The School of Engineering is organized into eight departments: biological andagricultural, chemical, civil, electrical, industrial, materials, mechanical and aero-space, and nuclear. Undergraduate degree programs are offered in all departmentslisted. In addition, a degree in engineering operations is offered through a cur-riculum coordinator. Most teaching departments offer advanced studies leading tothe professional degree, the master’s degree and the Doctor of Philosophy degree.See pages 12-13 for a complete list.A career guidance and placement office is maintained by the University to assistgraduating students and alumni. 'The School of Engineering’s curricula more than meet the standards of theEngineers’ Council for Professional Development. It is the ambition of the schoolthat these curricula and programs meet the needs of the people and industries ofthe state and region through effective instruction, competent research and develop-ment and worthwhile contributions to engineering knowledge.

CURRICULA AND DEGREES
The freshman year is the same in all engineering curricula. Entering studentsare assigned to the Freshman Engineering and Student Services Division whereeach student is given advice in planning an appropriate program of study. Althoughthe entering student may indicate a curriculum choice, he or she may wait untilthe end of the first year when one is in a better position to judge which engineeringbranch of study is most suited to one’s own interests and talents.Bachelor of Science in Engineering—The four-year program provides prepara-tion for graduate school or to meet the needs of young people who will go intoindustry in the fields of design, development, production, sales, application, andplanning and operation of industrial units.The four-year curricula offer programs of study leading to a bachelor’s degree inaerospace, biological and agricultural, chemical, civil, electrical, engineeringoperations, industrial, materials, mechanical and nuclear engineering.* Construc-tion engineering is an option in civil engineering. Graduation requirements are thesatisfactory completion of the electives and required courses in any one curriculumwhich amount to 125 to 130 semester hours. University regulations allow a maxi-mum of twelve hours of “D” grades to be counted towards graduation requirements.Of this number, a maximum of six hours may be in engineering courses.

*ENGINEERING SCIENCE AND MECHANICS—Students enrolled in Engineering Science andMechanics prior to July 1, 1976 should consult the 1975-77 Undergraduate Catalog for the curricu-lum requirements for a bachelor’s degree in Engineering Science and Mechanics.
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Specialized Degree—A specialized Bachelor of Science degree is offered througha program of study in furniture manufacturing and management. This four-yearcurriculum is offered through the Department of Industrial Engineering.Joint Liberal Arts-Engineering Program—Students may wish to combine aBachelor of Science in Engineering with either a Bachelor of Science or Bachelorof Arts in Liberal Arts. When the two are carried along together, the double degreeprogram can be completed in five years. Those interested should contact the Fresh-man Engineering and Student Services Division and the Dean of Liberal Arts.Professional Degree in Engineering—The School of Engineering offers profes-sional curricula leading to the degrees Chemical Engineer, Civil Engineer, Electri-cal Engineer, Industrial Engineer, Materials Engineer, Mechanical Engineer andNuclear Engineer. A program of study is designed to fit the needs of studentsdesiring intensive specialization in a particular field or additional work notordinarily covered in the normal four—year undergraduate curricula.Professional course work is emphasized rather than research. The curriculumconsists of a minimum of 30 credits making up a planned program designed to fitthe student’s objective. Typical programs are available in the various depart-mental offices.
ADMISSION

Applicants who hold the bachelor’s degree in engineering will be admitted to theprofessional program of the School of Engineering upon presentation of officialcredentials. For unconditional admission, these credentials must show the com-pletion, with a minimum grade—point average of 2.5 (0+), of an amount of under-graduate work in the proposed field of professional study corresponding to thatnormally required for a bachelor’s degree in that field.Admission on a provisional basis may be granted applicants who do not meetthe formal requirements. In case of insufficient preparation, prerequisite courseswill be prescribed in addition to the normal program requirements.Application should be filed in the office of the dean of the School of Engineeringat least 30 days in advance of the semester in which admission is sought.
GENERAL REGULATIONS
The following regulations of the School of Engineering will be observed:1) An undergraduate enrolled at North Carolina State University who plans toundertake a professional program and who has fulfilled all requirements for thebachelor’s degree, except for a few courses, may be permitted to enroll in courses forcredit toward the professional degree provided the student has given notice of hispurpose to the dean of the School of Engineering.2) A limited amount of credit to be applied toward the requirements for the pro-fessional degree may be transferred to N. C. State from other institutions offeringadvanced work in engineering. Transfer of credit must be recommended by the headof the department in which the student does his major work and approved by theDean of Engineering.3) Professional students are classified as post-baccalaureate students and aresubject to rules and regulations established by the Dean of Engineering.4) Grades for completed courses are reported to the Dean of Engineering and toRegistration and Records. A minimum grade of “C” must be made in each courseto obtain credit. A quality point average of 2.5 (0+) in all course work must beattained to satisfy requirements for a professional degree.5) Work completed more than six years prior to the date on which the profes-sional degree is to be granted may not be used as credit toward the professionaldegree, unless approved by the head of the department concerned and the Dean ofEngineering.6) Each professional student will be assigned an adviser in his or her major area.The adviser assists the student in preparing a program of study and counsels himor her in academic work. The student is required to prepare, with adviser’s as-sistance, a complete plan of study before the end of the first semester in residence.This program of study is subject to approval by the Dean of Engineering.
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HONORS PROGRAM
The Engineering Honors Program provides enriched educations for academicallytalented juniors and seniors. The opportunities which distinguish this program fromstandard programs of study are: 1) considerable flexibility in designing individualprograms, 2) special courses for honors students, 3) special seminars, 4) individualstudy or research with a personally chosen professor. Each department has anhonors adviser who can provide further information.

COOPERATIVE EDUCATION PROGRAM
A program of cooperative education began in 1968-69 in Engineering. Theoptional program is planned such that the student may alternate semesters of studywith semesters of work during the sophomore and junior academic levels. Thefreshman and senior years are Spent on campus while the sophomore and junioracademic levels are spread over a three-year period to permit the interfacing ofthe academic semesters with practical work experience semesters. The co—op planrequires five years for completion during which time the student receives approxi-mately 18 months of practical experience.Students in all curricula in Engineering may participate if they have a grade-point average of 2.25 or better. After a student is accepted, he or she is expectedto maintain at least a 2.00 grade-point average. Application for admission into theco-op program should be made early in the fall semester of the freshman year;however, later applications resulting in fewer work semesters prior to graduationwill be considered during the sophomore year or the first semester of the junioryear. Further information may be obtained from the Director of Cooperative Engi—neering Education, 236 Riddick Building.

STUDENT ACTIVITIES
Each curriculum in the School of Engineering has a technical society open toevery student enrolled in the curriculum. In most cases, these are student chaptersof national professional organizations. Each department also has one or more honorsocieties to give recognition to those with superior academic records. All studentsare encouraged to participate in these activities as part of their professionaleducation. These organizations together form the Engineers’ Council, the coordi-nating agency for students in their school-wide activities such as Open House andSt. Patrick’s Day Dance.

HUMANITIES AND SOCIAL SCIENCES
The educated engineer has a foundation in humanities and social sciences as wellas in technical studies. Each student in Engineering is required to take a minimumof 18 hours of humanities and social sciences, approved by his or her adviser, andmake up as follows:
One beginning course in economics (usually EB 201)One beginning course in historyOne beginning course in literature; suggested courses are:ENG 205 Studies in Great Works of LiteratureENG 206 Studies in DramaENG 207 Studies in PoetryENG 208 Studies in FictionOne course in the history or philosophy of science: suggested courses are:HI 321 Ancient and Medieval ScienceHI 322 Rise of Modern ScienceHI 341 Technology in HistoryPHI 405 Philosophy of ScienceUNI 301 Science and CivilizationUNI 302 Contemporary Science and Human Value

NOTE: The 18 hours humanities-social science series are NOT FREE ELECTIVES; therefore, byUniversity rules, CANNOT be taken on a pass/fail basis. nee elective courses in thehumanities and social sciences field. however. can be taken on a pass/fail basis.
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Other courses may be chosen from the list below. Students are encouraged tocombine courses into a two or three course set, thus providing depth in one area.Consideration will be given to courses not on the list if a student has a specialinterest. In selecting courses the student should check carefully to be sure he orshe has the appropriate prerequisites.
LIST OF COURSESAnthropology CoursesANT 252 Cultural AnthropologyANT 305 Peoples of the World
Economics CoursesEB 201 Economics IEB 30] Production and PricesEB 302 Aggregate Economic Analysis: Theory & PolicyE8 304 Financial InstitutionsEB (H1) 370 Rise of IndustrialismEB (H1) 371 Evolution of the American EconomyEB 410 Public FinanceEB 413 Competition, Monopoly, and Public PolicyEB 431 Labor EconomicsEB 440 Economic DevelopmentEB 442 Evolution of Economic IdeasEB 448 International EconomicsEB 475 Comparative Economic SystemsWith consent of instructor. EB 201 may be accepted as a prerequisite for all courses nowrequiring EB 202.
Genetics CoursesGN 301 Genetics in Human AffairsGN 504 Human Genetics
History CoursesAll undergraduate history courses except HI 492 are appropriate.
Literature CoursesENG 205 Studies in Great Works of LiteratureENG 206 Studies in DramaENG 207 Studies in PoetryENG 208 Studies in FictionENG 261 English Literature IENG 262 English Literature IIENG 265 American Literature IENG 266 American Literature IIENG 346 Literature of the Western World IENG 347 Literature of the Western World 11ENG 371 The Modern NovelENG 372 Modern PoetryENG 398 Contemporary Literature I—1900»1940ENG 399 Contemporary Literature 11—1940 to presentENG 453 The Romantic PeriodENG 468 American RomanticismENG 469 American Realism and NaturalismENG 485 Shakespeare
Foreign Languages and Literatures CoursesAny 201 or higher numbered courses. except 401-402, in any language or literature is appropriate.Music Courses and Art CoursesMUS 200 Understanding MusicMUS 210 A Survey of Music in AmericaMUS 215 Music of the 17th and 18th CenturiesMUS 220 Music of the 19th CenturyMUS 320 Music of the 20th CenturyART 200 The Visual Arts in Contemporary Life
Philosophy CoursesPHI 300 Early Western PhilosophyPHI 301 Modern Western PhilosophyPHI 306 Philosophy of ReligionPHI 306 Philosophy of ArtPHI 307 Morality and Human HappinessPHI 308 Contemporary Moral Philosophy
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PHI 309 Contemporary Political PhilosophyPHI 310 ExistentialismPHI 333 Theory of KnowledgePHI 335 Symbolic LogicPHI 402 Advanced LogicPHI 405 Philosophy of Science
Political ScienceAll political science courses are appropriate.
Psychology CoursesPSY 200 Introduction to PsychologyPSY 210 Psychological Analysis Applied to Current ProblemsPSY 370 Psychology of Personality and AdjustmentPSY 411 Social Psychology
Religion CoursesREL 300 Introduction to ReligionREL 311 The Hebrew BibleREL 312 Christian OriginsREL 315 Western Religions of the ReformationREL 316 Western Religions Since the ReformationREL 321 Religion in American LifeREL (ENG) 325 Religion and the Modern Literary ImaginationREL 327 Contemporary Religious ThoughtREL 331 Hinduism and IslamREL 332 Buddism
Sociology CoursesSOC 202 Principles of SociologySOC 301 Human BehaviorSOC 302 Mass Communications and Modern SocietySOC 303 Current Social ProblemsSOC 304 Contemporary Family LifeSOC 305 Race RelationsSOC 306 CriminologySOC 401 Human Relations in Industrial SocietySOC 402 Urban SociologySOC 451 Population and Public Affairs
Speech-Communication CoursesSP 340 Play ProductionSP 420 Development of Rhetorical TheorySP 430 History and Criticism of American Public Address
University Studies CoursesUNI 301 Science and CivilizationUNI 302 Contemporary Science and Human ValuesUNI 303 Man and His EnvironmentUNI 323 World Population and Food ProspectsUNI 401 The Urban CrisisUNI 402 Peace and War in the Nuclear AgeUNI 495 Special Topics in University StudiesUNI 595 Special Topics in University Studies
Courses concerned with Man and with the Environment(See also courses in anthropology, genetics and university studies.)BO (20) 360 Introduction to EcologyFOR 472 Renewable Resource ManagementFOR 572 Conservation Policy IssuesNTR (FS. ANS) 301 Nutrition and Man20 400 Biological Basis of Man’s Environment

Freshman Engineering and Student Services Division
Associate Professor R. H. Hammond, Director and Coordinator of AdvisingAssistant Professors: R. J. Leube, W. J. Vander Wall; Senior Advisers: G. K. Hilliard Jr., B. HouckJr.; Instructors: J. L. Crow, G. A. Finley, J. F. Freeman, J. P. Newby, B. D. Webb

All students in their first year in the School of Engineering are required to takethe same general program of courses. The Freshman Engineering and StudentServices Division advises all freshman students on academic affairs and arranges
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a program of courses which best suits one’s individual background and talents andpermits one the greatest probability of academic success. This division also offersgeneral counseling service to all engineering students.Although an entering student may designate the curriculum he or she proposesfor a major, it is not necessary to decide upon a major until the end of the freshmanyear. As each student earns 28 or more credits, they are transferred to the depart-ment of his or her choice. This normally is achieved at the end of the springsemester. _The Freshman Engineering and Student Services Division offers assistance tohigh schools on questions involving engineering as a career. However, its majorfunction is guiding and counseling each freshman engineering student.
TYPICAL FRESHMAN YEAR IN ALL ENGINEERING CURRICULA

CreditsCH 101 General Chemistry I ................................................. 4CH 105 Chemistry—Principles and Applications‘ .............................. 3E 101 Engineering Graphics I ............................................... 2E 120 Engineering Concepts ................................................ 3ENG 112 Composition and Reading“ ........Humanities—Social Science‘” ...............
MA 201 Analytic Geometry and Calculus II ..PY 205 General PhysicsPhysical Education

The program above is typical. Other courses may be substituted, added, ordeleted, dependent upon each student’s individual background and talents. Indi-vidual programs might range from 28 to 35 credits.
Biological and Agricultural Engineering

(Also see Agriculture and Life Sciences.)
David S. Weaver Laboratories
Professor F. J. Hassler, Head ofthe Department
Professor G. B. Blum Jr., Coordinator of Advising

(For a list of faculty, see Agriculture and Life Science, page 58.)
Students in biological and agricultural engineering train to deal with problemsof agriculture that are engineering in nature. Scientific and engineering principlesare applied to the conservation and utilization of water and soil, the development ofpower and labor-saving devices for all phases of agricultural production, the designof structures and equipment for housing and handling livestock and field products,and the processing and marketing of farm products.

OPPORTUNITIES
Biological and agricultural engineers are qualified for positions in design, de-velopment and research in public institutions and in industry, and for teachingand extension work in institutions of higher education. The curriculum provides
‘Those students who intend to major in chemical engineering or who expect to take additionalchemistry courses will take CH 107, Principles of Giemistry, instead of CH 105."“ Qualified students will be offered an advanced placement course. ENG 1121-1. If a grade of “C"or better is achieved. credit is also given for ENG 111. Qualified students will be notified by theRegistrar and during frahman orientation. Other students will be required to take the ENG111, 112 sequence. In neither case may credits for ENG 111 be used towards graduation require-ments.”“ The humanities or social science courses usually suggested are H1 205, Western CivilizationSince 1400, or EB 201, Economic Activity.
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adequate training for postgraduate work leading to advanced degrees (see pages12-13). Graduates receive the degree of Bachelor of Science in biological andagricultural engineering.
UNDERGRADUATE CURRICULUM
The science curriculum in biological and agricultural engineering develops youngpeople capable of engineering leadership in agriculture. Emphasis is placed on basicscience courses such as mathematics, physics, mechanics, biology, soils, and thermo-dynamics, which provide a sound background for engineering and agriculturaltechnology. Courses in biological and agricultural engineering are directed to thosemethods of thought and techniques whereby science can be applied with under-standing and judgment to engineering situations related to agricultural operations.Since training in biological and agricultural engineering involves two distincttechnical fields—agriculture and engineering—the science curriculum is a jointresponsibility of the two schools and is so administered. Undergraduate studentsmay ofi‘icially enroll in either school; duplicate undergraduate records are main-tained.

BIOLOGICAL AND AGRICULTURAL ENGINEERING CURRICULUM
For the freshman year see page 116.

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 202 Analytic Geometry and V MA 301 Applied Differential Equations I ,. 3Calculus III_ ..................... 4 ESM 307 Solid Mechanics I .............. 3FY 208 General Physics ............ . ..... 4 EE 331 Principles of ElectricalESM 205 Principles of Engineering Engineering ..................... 3Mechanics ..................... 3 $80 200 Soil Science ..................... 4BAE 251 Elements of Biological & Social Sciences 82 Humanities Elective ..... 3Agricultural Engineering ....... 3 Physical Education ........................ 1CSC 111 Algroithmic Languages I .. 2 —Physical Education ........................ 1 17
17

JUNIOR YEARFall Semester Credits Spring Semester CreditsESM 305 Engineering Dynamics ......... 3 BAE 342 Agricultural Processing ......... 4BAE 391 Electrotechnology in Biological BAE 462 Functional Design of Field8: Agricultural Engineering ..... 3 Machines ...................... 3BAE 361 Analytical Methods ............. 3 BAE 381 Agricultural Structures 8;MAE 301 Engineering Thermodynamics I . 3 Environment ................... 3BS 100 General Biology .................. 4 Social Sciences & Humanities Elective ...... 3—— Ree Elective ............................. 316 —16
SENIOR YEARFall Semester Credits Spring Semester CreditsBAE 451 Agricultural Engineering BAE 452 Agricultural EngineeringDesign I ....................... 3 Design II ...................... 3BAW (SSC) 471 Agricultural Water Advised Technical Elective ................ 3Management ............. 4 Free Elective ............................. 3Social‘Science & Humanities Elective ....... 6 Social Science & Humanities Electives ..... 6Free Elective ............................. 3 ~—— 1516 Hours Required for Graduation ........... 129

The curricula above is for the science program in biological and agriculturalengineering. For the technology curriculum, see Agriculture and Life Sciences.

Social Science and Humanities Electives will be selected from the standard engineering schoollisting.
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Chemical Engineering
Riddick Hall
Professor J. K. Ferrell, Head ofthe Department
Professor J. F. Seely, Coordinator of Advising
Professors: K. O. Beatty Jr., R. P. Gardner, H. B. Hopfenberg, D. C. Martin, E. P. aahel. V. T.Stannett; Professors Emeriti: R: Bright. W. L. McCabe. E. M. Schoenborn Jr.; Adjunct Professors:A. R. Ber-ens, D. M. Prelss. D. R. Squire: Associate Professors: R. M. Felder. D. B. Marsland,R. W. Rousseau, M. R. Over-cash: Adjunct Associate Professor: T. R. Hauser: Assistant Professors:J. E. Helt. H. M. Winston; Adjunct Assistant Professor: J. L. Williams

Chemical engineering is concerned with the design, optimization and control ofprocesses, equipment and plants in which chemical and physical transformationsof matter are carried out. Typical industries relying upon chemical engineeringinclude those producing chemicals, polymers, synthetic fibers, metals, drugs, glass,food, gasoline, rocket fuels, paper, soap and cement; those producing energy fromnuclear fuels; and those processing materials by methods involving chemicalreactions.Real progress in pollution abatement and control must come through the applica-tion of chemical engineering techniques. Chemical engineers are qualified to pursuecareers in industries such as these in addition to traditional jobs. Biomedicalengineering, pollution abatement and control, and engineering for the nation’senergy requirements are other areas.
FACILITIES

Chemical engineering laboratories include pilot plant—type equipment for studyingthe principles of fluid flow, heat transfer, distillation, absorption, drying, crushingand grinding, filtration, chemical reaction kinetics, etc. Emphasis is placed on theuse of both digital and analog computers in the solution of typical chemical engi-neering problems. Special equipment for research and instructional purposes isdesigned and built in the departmental laboratories.
OPPORTUNITIESGraduates find employment in research and development; production, operationand maintenance; management and administration; inspection, testing and processcontrol; technical service and sales; estimation and specification writing; consult-ing and teaching, and many others. Students desiring to pursue careers in researchand development or in teaching and consulting work are advised to considergraduate training (see pages 12-13).
CURRICULUM
The chemical engineer’s work is so diversified that one’s education must be broadand basic. The spirit of research and experimentation is vital, so students need toacquire sound scientific backgrounds essential to original thought and independentaccomplishment. The undergraduate curriculum emphasizes the engineering, chemi-cal and economic principles involved in chemical processes and operations. Thework in chemistry including inorganic, analytical, physical and organic chemistryis comparable to that usually given to chemists with the exception of a reductionof time devoted to laboratory work. Mathematics and science are also stressed.

CHEMICAL ENGINEERING CURRICULUM
For the freshman year see page 116.

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 221 Organic Chemistry I ............. 4 BB 331 Principles of Elec. Eng-r. ......... 3MA 202 Analytic Geometry & Calculus III . 4 Humanities & Soc. Sciences ............... 3FY 208 General Physics ................. 4 CH 223 Organic Chemistry II ............. 4CHE 205 Chemical Process Principles ..... 4 CHE 225 Chemical Process Systems ...... 4Physical Education ........................ 1 MA 301 App]. Differential Eq. I .......... 3— , Physical Education ....................... 117 _118 18



JUNIOR YEARFall Semester Credits Spring Semester CreditsCHE 330 Chemical Engr. Lab I ........... 2 CH 495 Speical Topim in PhysicalCHE 315 Chemical Process Thermo- Chemistry ....................... 3dynamic: ...................... 3 CHE 327 Separation Processes I .......... 3CHE 311 Transport Processes I .......... 3 CHE 331 Chemical Engr. Lab II ......... 2Humanities & Soc. Sciences ............... 3 Humanities & Soc. Sciences ................ 3MAT 201 Structure & Properties CHE 316 Thermodynamics of Chemicalof Engr. Materials .............. 3 6; Phase fiuilibria ............. 3Free Elective ............................. 3 -—— 1417
SENIOR YEARFall Semester Credits Spring Semester CreditsFree Elective ............................. 3 CHE 451 Chemical Engr. Design ......... 3CHE 432 Chemical Engr. Lab III ......... 2 Approved Chem. Engr. Elective ............ 3CHE 495 Seminar ....................... 1 Humanities J: Soc. Sciences ................ 3CHE 446 Guemical Process Kinetics ...... 3 CH 315 Quantitative Analysis ............ 4CHE 425 Process Measurement Free Elective ............................. 3& Control ...................... 3 —Humanities & Soc. Sciences ............... 3 16

15 Hours Required for Graduation ........... 130
Civil Engineering
Mann Hall
Professor D. L. Dean, Head ofthe Department
Professor P. Z. Zia, Associate Head of the Department and Coordinator of Advising
Professors: M. Amein. W. F. Babcock. T. S. Chang. P. D. Cribbins, R. A. Douglas, J. F. Ely. R. E.Fadum. W. S. Galler. K. S. Havner. C. L. Heimbsch, A. I. Kashef. L. J. Langfelder. P. H. Mc-Donald. W. G. Mullen. C. Smallwood Jr., C. C. ’I‘ung, M. E. Uyanik, H. E. Wahls; ProfessorEmeritus: C. R. Bramer; Associate Professors: G. H. Blessis. W. L. Bingham. E. D. Gurley.Y. Horie, J. L. Machemehl. J. F. Mina, S. W. Nunnally, F. A. Rihani, J. C. Smith; AdjunctAssociate Professors: C. P. Fisher, N. A. Jawomki. D. R. Johnston, S. D. Shearer; AssociateProfessor Emeritus: G. R. Taylor; Assistant Professors: J. L. Hulsey. H. R. Malcom Jr.; VisitingAssistant Professor: B. D. Barnes: Adjunct Assistant Professor: M. T. Mettrey: Extension Specialist:R. F. DeBruhl

Civil engineering is one of the broadest of the various fields of engineering. It isa discipline traditionally concerned with the improvement and control of environ-ment and dealing with the planning, design and construction of buildings, dams,bridges, harbor works, water works, water and nuclear power facilities, sewagedisposal works, nuclear waste facilities, and transportation systems includinghighways, railways, waterways, airports and pipe lines. Graduates in civil engi-neering are in demand by public agencies and by private industries. Employ-ment varies from assignments in design ofifices or in the field, in small communi-ties or large industrial centers.The Department of Civil Engineering offers programs of study which provideadequate academic preparation to those contemplating a career in the civil engi-neering profession. The undergraduate program provides a sound general educationand prepares the student for advanced study either by graduate study (see degreesoffered, pages 12-13) or by self-study.
FACILITIES

Learning is facilitated by laboratories for testing structural materials, largemodels or full-scale structures, soils and bituminous products, for hydraulic experi-ments, fOI‘ Studies in airphoto interpretation and photogrammetry, for analysis ofsmall structural models, for chemical and biological tests pertaining to sanitaryengineering, and for the investigation of tranSportation problems.
UNDERGRADUATE CURRICULA
Two four—year undergraduate curricula are offered; one leads to a Bachelor of
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Science in civil engineering; the other, to a Bachelor of Science in civil engineering,construction option.The civil engineering curriculum is a balanced program providing academicdiscipline in the pure and applied physical sciences, the humanities and socialsciences, and the professional aspects of civil engineering including structural,transportation and sanitary engineering, and soil mechanics and foundations.The curriculum in the civil engineering construction option is designed for thoseinterested in the construction phases of civil engineering. It includes the corecourse requirements in the physical sciences and the social sciences and humanitiesas established for all N. C. State engineering curricula. The curriculum includesa three semester sequence of courses in cost analysis and control, and constructionmethods and planning. The courses, unique to this curriculum, are designed toprovide academic discipline in the engineering, planning and management aspectsof construction.
CIVIL ENGINEERING CURRICULUM
For the freshman year see page 116.

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCE 202 Introduction to Civil CY 120 Elements of Physical Geology+ . 2Engineering+ .................... 3 CY 110 Physical Geology Laboratory’ ..... 1ESM 200 Introduction to Mechanics ...... 3 MAT 200 Mechanical Properties ofMA 202 Geometry & Calculus III ......... 4 Structural Materials ............ 2FY 208 General Physics ................. 4 E 301 Mechanics of Solids ...... 3Humanities & Social Science’ .............. 3 MA 301 Applied Differential Equations I . . 3Physical Education ........................ 1 Humanities & Social Science‘ .............. 3— Free Elective ............................. 317 Physical Education ........................ 1
18

4' May be taken in reverse semesters.
JUNIOR YEARFall Semester Credits Spring Semester CreditsCE 301 Engineering Surveying ........... 3 CE 305 Transportation Engineering I ..... 4CE 325 Structural Analysis ............... 3 CE 326 Structural Engineering I ......... 4CE 332 Materials of Construction ......... 3 CE 342 Soils Engineering I .............. 4CE 382 Hydraulics ....................... 4 CE 383 Water Resource Engineering I 4IE 311 Engineering Project Analysis ..... 3 —— 1616
SENIOR YEARFall Semester Credits Spring Semester CreditsCE Electives"? ............................ 6 CE 450 Civil Engineering Design ......... 3Engineering Science Elective"* ........... 3 CE Elective .............................. 3Free Elective ............................. 3 Free Elective ............................. 3Humanities & Social Science" ............. 3 Humanities & Social Science" .............. 6

15 15
Hours Required for Graduation ........... 129

CONSTRUCTION OPTION CURRICULUM
For the freshman year see page 116.
* Humanities and social science courses to be selected from the standard ”11001 pattern.“ Two courses selected from: CE 406 Transportation Engineering 11CE 427 Structural Engineering IICE 443 Soils Engineering 11CE 484 Water Resources Engineering II***Theflnodyns.mics, engineering science and mechanics, electrical engineering or materials engi-neering.
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SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCE 202 Introduction to Civil CY 120 Elements of Physical Geology+ 2Engineering+ .................... 2 CY 110 Physical Geology Laboratory ...... 1MA 202 Analytic Geometry 31 MAT 200 Mechanical Properties ofCalculus III ..................... 4 Structural Materials ............ 2FY 208 General Physics ................. 4 ESM 301 Mechanics of Solids ............ 3ESM 200 Introduction to Mechanics ...... 3 MA 301 Applied Difi‘erential Equations 3Humanities & Social Science“ .............. 3 Humanitiu & Social Science’ .............. 3Physical Education ........................ 1 Free Elective— Physical Education ....................... 117 —18
+ May be taken in reverse semesters

JUNIOR YEARFall Semester Credits Spring Semester CreditsCE 301 Engineering Surveying ........... 3 CE 305 Transportation Engineering ICE 325 Structural Analysis .............. 3 orCE 332 Materials of Construction ......... 3 CE 383 Water Resource Engineering I 4CE 382 Hydraulics ....................... 4 CE 326 Structural Engineering I ......... 4IE 311 Engineering Economic Analysis .. . 3 CE 342 Soils Engineering I .............. 4-— CE 365 Construction Engineer I .......... 416 —-16
SENIOR YEARFall Semester Credits Spring Semester CreditsCE 463 Coat Analysis and Control ........ 3 CE 460 Construction EngineeringCE 466 Construction Engineering II ...... 3 Project .......................... 3Engineering Science Elective“ ........... 3 CE 464 Legal Aspects of Contracting ..... 3Free Elective 3 Free Elective ............................. 3Humanities & Social Science“ .............. 3 Humanities & Social Science‘ ............. 6

15 15
Hours Required for Graduation ........... 129

POST-BA CCALAUREATE STUDY IN CIVIL ENGINEERINGRELATED TO OTHER FIELDS
Transportation Engineering or City and Regional Planning—There is a need forthe coordination of transportation facilities and land planning. To fulfill this need,an advanced program leading to a post-baccalaureate degree in engineering with amajor in transportation engineering, and to the degree of Master of Regional Plan-ning is offered through the combined resources of the Department of Civil Engi-neering at North Carolina State University and the Department of City andRegional Planning at the University of North Carolina at Chapel Hill.The minimum residence requirements include two academic years plus a summerinternship. A bachelor’s degree in engineering, including a knowledge of transporta-tion engineering from an institution of recognized standing is required for admis-sion to the program. Applicants who do not meet these requirements in full maysubmit their credentials for examination and consideration.Further information may be obtained from the co—sponsoring departments.Water Resources—To meet industry’s need for personnel with training in watersupply and the abatement of water pollution, students in the many curricula leadingto positions in industry (food processing, textile chemistry, pulp and paper tech-nology, chemical engineering, zoology and others) may consider courses in sanitaryengineering for advanced undergraduate electives and for minor sequences foradvanced degrees. Among appropriate courses are: CE 484, Water ResourcesEngineering II; CE 571, Theory of Water and Waste Treatment; CE 573, Unit

" Humanities and Social Science courses to be selected from standard school pattern.” Thermodynamics, Engineering Science and Mechanics, Electrical Engineering or Materials Engi-neering.
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Operations and Processes in Waste Treatment; CE 673, Industrial Water Supplyand Waste Disposal; CE 674, Stream Sanitation.In addition to programs in water supply and pollution control, students maymajor in hydraulics and hydrology. These programs are developed in conjunctionwith engineering science and mechanics and agricultural engineering. For furtherinformation write the Department of Civil Engineering.
Electrical Engineering
Daniels Hall I
Professor L. K. Monteith, Head ofthe Department
Professor W. D. Stevenson Jr., Associate Head ofthe Department
Assistant Professor J. F. Kauffman, Coordinator ofAdm'sing
Professors: W. J. Barclay, W. Chou. A. R. Eckels. W. A. Flood. J. R. Hauser. N. F. J. Matthews.J. B. O'Neal Jr., D. R. Rhodes, J. Staudhammer, F. J. Tischer: Adjunct Professor: J. J. Wortman;Professor Emeritus: G. B. Hoadley: Associate Professors: N. E Bell. W. T. Easter. J. W. Gault.T. H. Glisson. A. J. Goetze, M. A. Littlejohn, E. G. Manning, G. G. L. Meyer, W. C. Peterson.R. W. Stroh; Adjunct Associate Professors: E. Christian. M. G. Zaalouk; Associate ProfessorsEmeriti: K. B. Glenn. W. P. Sengraves. E. W. Winkler: Assistant Professors: L. R. Herman, W. E.Snyder. G. G. Reeves: Adjunct Assistant Professors: J. W. Harrison. A. Jai. A. T. Shankle. J. R.Suttle, H. R. Whitman; Adjunct Instructors: G. F. Bland, J. L. White

Electrical engineering includes such specialized fields as communication, com-puter, electric power, electronic and microwave engineering. The student is pre—pared for any of these professional activities by starting with a thorough groundingin engineering science followed by fundamental electrical theory and advancedsubject matter. The advanced subject matter is offered through elective courseswhich emphasize antennas, radio wave propagation, automatic control, micro com-puters, digital systems, communications, telemetering, electronics, the design ofelectrical and electronic systems, electrical power production, the utilization ofelectric power, electronics in medicine, instrumentation, semiconductor devices,integrated circuits, and other vital and rapidly developing concerns. By appropriatechoice of elective courses a student may follow a suggested program in one of thespecialized fields of electrical engineering or may choose electives to achieve anindividualized program of study.
CURRICULUM
The curriculum in electrical engineering includes comprehensive training inmathematics and physics—fundamental sciences—and adequate training in alliedbranches of engineering. The electrical engineering courses specified in the cur-riculum during the sophomore and junior years provide the fundamental electricaltheory for all EE majors. Specialization is achieved primarily during the senioryear through appropriate choices of elective courses. Most courses are accompaniedby coordinated work in the laboratory and by application of theory in the solutionsto carefully planned problems. Laboratories are for the study of servomechanismsand control, electronic circuits, instrumentation, computers, communications, micro-waves, antennas, electromagnetic fields and waves, electric filters and electricalmachinery. Also there are a number of research laboratories, especially in solid-state electronics, computers, electromagnetics and communication systems.Each student, with a faculty adviser’s assistance, is required to plan a coordi-nated program which will meet the requirements for a Bachelor of Science in elec-trical engineering. Qualified students may coordinate their senior year with a planfor graduate study (see degrees, pages 12-13).In addition to School of Engineering graduation requirements, attendance at twoprofessional electrical engineering society meetings, one in the junior year andone in the senior year, is required.Also a minimum of six continuous weeks of gainful employment is required.A wide variety of employment may be used, but technical work while in militaryservice or for a school does not satisfy this requirement. Evidence of employment
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will consist of a letter from the employer setting forth inclusive dates of employ-ment, character of work performed and an evaluation of the student’s work.
ELECTRICAL ENGINEERING CURRICULUM
For the freshman year see page 116.

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsBE. 20] Electric Circuits I ................ 4 EE 202 Electrical Circuits II ............. 4MA 202 Analytic Geom. & Calculus III . . . . 4 ESM 200 Intro. to Mechanics ............. 3FY 208 General Physics .................. 4 MA 301 Applied Diff. Equations I ........ 3Humanities and Social Science ............. 3 Humanities and Social Science ............. 3Physical Education ........................ 1 Free Elective .'............................ 3— Physical Education ........................ l16 —17
JUNIOR YEARFall Semester Credits Spring Semester ' CreditsEE 302 Numerical Appl. in EE ........... 3 BB 301 Linear Systems .................. 3EE 314 Electronic Circuits ............... 4 EE 305 Electric Power Systems ........... 4EE 303 Electromagnetic Fields ........... 4 EE 340 Fundamentals of Digital Systems .. 4ENG 321 Comm. of Tech. Infor. .......... 3 Approved Technical Elective‘” ............ 3flee Elective ............................. 3 Humanities and Social Science ............. 3

17 17
SENIOR YEARFall Semester Credits Spring Semester CreditsEE 4-- Approved Dept. Elective“ ........ 3 EE 4-- Approved Dept. Elective" ........ 3EE 4-— Approved Dept. Elective" ........ 3 EE 4-- Approved Dept. Elective“ ........ 3Approved Technical Elective*‘* ............ 3 MAE 301 Thermodynamics ............... 3Humanities and Social Science ............. 3 Humanities and Social Science ............. 3Approved Engr. Sci. Elective“ ............. 3 Free Elective ............................. 3

15 15
Hours Required for Graduation ........... 129

Engineering Operations
Riddick Hall
Associate Professor W. T. Easter, Director and Coordinator of Advising

Engineers not only design equipment and structures; they operate and controlproduction systems, perform management and supervision at all levels, plan andmaintain plant facilities, and market technical products. These latter functions maybe grouped together under the general term “operations”—the ongoing tasks ofproviding needed goods and services in an economical, safe and healthful manner.. Engineering careers in operations are well suited to persons who have interest inboth technical and business matters and who find satisfaction in accomplishingobjectives through working with people. This program provides educational back-ground for such careers.
CURRICULUM

Engineering operations is an interdepartmental program of study leading to theBachelor of Science degree. Starting with a foundation of basic arts and sciences,the curriculum builds a thorough grounding in engineering fundamentals and appli—
‘ Chosen from an approved list of Engineering School electives (non EE courses)."* Chosen from an approved list of 400 level EE courses. Students with B or better average in EEand Math may use 500 level courses.”‘ Chosen from an approved list of Math, Physics. Statistics and Computer Science courses.
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cations along with a strong introduction to the concepts and practices of businessmanagement. Additional depth in an area of the student’s choice is provided by atechnical elective sequence taken in the junior and senior years. Students maychoose from three standard sequences—production control, industrial ceramics andelectrical—or may design a special sequence related to individual interests.The breadth and flexibility of this curriculum make it adaptable to a variety ofindividual educational needs ranging from general to specific interests. For exam-ple, several students currently are combining courses in music and instrumenttechnology with the basic production sequence to prepare for careers in musicalinstrument manufacturing. '
JOINT PROGRAMS
The School of Engineering operates joint programs in engineering operations(production sequence) with the Universities of North Carolina at Asheville and atWilmington. A student at either school can complete up to 90 of the 128 creditsbefore transferring to North Carolina State University. The remaining 38 creditscan often be completed in one calendar year. Additional details are given in theUNC-A and UNC-W catalogs.

OPPORTUNITIES
Engineering operations graduates find careers not only in manufacturing com-panies, but also in the military services, governmental agencies and in servicefirms such as utilities, contractors, consultants, financial institutions and trans-portation companies.Those who wish further education typically go into master’s programs in manage-ment or business administration; some, however, enter related graduate engineer—ing programs or other professional schools such as law and medicine.

ENGINEERING OPERATIONS CURRICULUM
For the freshman year see page 116.

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 202 Analytic Geometry & MAT 201 Structure and Properties ofCalculus III ..................... 4 Engineering Materials .......... 3FY 208 General Physics .................. 4 ACC 260 Accounting I—Concepts ofESM 211 Introduction to Applied Financial Reporting ............ 3Mechanics ..................... 3 ESM 212 Mechanics of EngineeringE 207 Engineering Graphics III .......... 2 Materials ...................... 3Humanities and Social Sciences“ ........... 3 Humanities and Social Sciences‘ ........... 3Physical Education ....................... 1 Free Elective ............................. 3— Physical Education ........................ 117 —16
JUNIOR YEARFall Semester Credits Spring Semester CreditsMAE 307 Energy and Energy EE 350 Electric Power Utilization inTransformations ............... 3 Manufacturing Processes ......... 3ST 361 Introduction to Statistics IE 301 Engineering Economy ............ 3for Engineers .................... 3 IE 328 Manufacturing Processes .......... 3ACC 262 Managerial Uses of Cost Data . .. 3 Technical Sequence“l ..................... 3C80 111 Algorithmic Languages I ........ 2 Free Elective ............................. 3Technical Sequence“I ..................... 3 —Humanities and Social Sciences" ........... 3 15

17
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SENIOR YEARFall Semester Credits Spring Semester CreditsEB 202 Economics II IE 420 Manufacturing Controls ............ 3or Technical Sequence” ..._ ............ . 6BB 326 Personnel Management ........... 3 Humanities and Social Sciences“ ........... 3E0 491 Seminar in Engineering Free Elective ............................. 3Operations ...................... 1 —Technical Sequence” ..................... 6 15Humanities and Social Sciences“ ........... 3Free Elective ............................. 3 Hours Required for Graduation ........... 128— (125 with the electrical sequence)16
TECHNICAL ELECFIVE SEQUENCES

JUNIOR F S SENIOR F S
1. Production: (total 19 credits)EB 332 Industrial Relations ...... .3 IE 332 Motion & 'I‘ime Study ........... 4IE 443 Quality Control ............. 3 IE 343 Plant Layout and Materials— — Handling ...................... 33 3 Technical Electives ..................... 3 3
2 Industrial Ceramics: (total 19 credits) 7
MAT 311 Ceramic Processing I ..... 4 MAT 417 Ceramic Subsystem Design 3MAT 312 Ceramlc'Processing II ..... 3 Technical Electives ..................... 6 3

4 3 6 63. Electrical: (total 19 credits)EE 350 Electric Power Utilization EE 314 Electronic Circuits ............. 4in Manufacturing Processes (3) will . EE 340 Fundamentals of Digital Systems 4not be taken. ‘ EE Elective ............................ 3E13 201, 202 Electric Circuits I, II . . .4 4 — -—— — 4 7
4. Individualized: (total 18 credits)

Tailored to the specific needs of individualstudents. See the program director for fur-ther information.
Industrial Engineering
Riddick Engineering Laboratories
Professor W. A. Smith Jr., Head ofthe Department
Professor S. E. Elmaghraby, Associate Head ofthe Department
Associate Professor H. L. W. Nuttle, Coordinator ofAdvising
Professors: J. R. Canada, S. E. Elmaghraby, R. W. Llewellyn, R. G. Pearson, A. L. Prak: AssociateProfessors: R. E. Alvarez, M. A. Ayoub, R. H. Bernhard, J. J. Harder, Shaler Stidham Jr.:Assistant Professors: E. L. Blair. J. A. Tompkins; Instructor: T. W. Myers: Visiting Lecturers:J. A. Ekwall, S. G. Isley; Adjunct Professor: A. L. Swan: Adjunct Assistant Professors: M. J.Goodman, D. J. Kulonda; Professors Emeriti: C. A. Anderson. R. G. Carson Jr.
The industrial engineer designs, improves and installs integrated systems ofpeople, materials, equipment, and information. One draws upon specialized knowl-edge and skill in the mathematical, physical and social sciences, together with theprinciples and methods of engineering analysis and design to specify, predict andevaluate the results to be obtained from these systems. Productivity and effective

‘ Courses in the humanities and social sciences are to follow the standard plan for the School ofEngineering. See pages 113-115.” Students may follow a standard or an approved individualized technical elective sequence asoutlined below.
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utilization of resources, including energy conservation, are principle concerns ofpractitioners. The industrial engineer may develop operations, improvements formany diverse activities, such as a hostpial, a department store, a manufacturingenterprise, an insurance office or government functions. His or her position in anorganization is usually as a management adviser in contact with every phase of theorganization.The curriculum blends a basic group of common engineering technical courseswith specialized courses in the major areas of industrial engineering—design ofhuman and machine systems, design of management control systems, and improve-ment of manufacturing operations. The course offerings stress mathematical andstatistical techniques of industrial systems analysis; quantitative methodologies ofoperations research; computers as a tool for problem solving and simulation;economic considerations of alternatives; control of product or service quality andquantity; specifications of the manufacturing process including the equipment andtooling; and the utilization of safety and human factors engineering principles.Industrial engineering’s undergraduate program leads to a Bachelor of Sciencedegree in industrial engineering. For graduate degrees, see pages 12-13. Thedepartment also ofi'ers a Bachelor of Science in furniture manufacturing andmanagement which is described on pages 126-127.
INDUSTRIAL ENGINEERING CURRICULUM
For the freshman year see page 116.

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsIE 200 Introduction to IE ................ 2 MAT 201 Struc. Prop. Eng-r. Mt]. I ....... 3MA 202 Anatlyic Geom. & Calc. III ....... 4 IE 311 Engineering Econ. Analy. ......... 3PY 208 General Physics .................. 4 MA 301 App]. Difi‘. Equations I .......... 3ST 371 Intro. to Prob. & Distr. Theory . . . . 2 ST 372 Intro. to Stat. Inf. & Regr. ........ 2Humanities & Social Science ............... 3 Humanities & Social Science ............... 3Physical Education ........................ 1 Physical Education ....................... 1
16 15

JUNIOR YEARFall Semester Credits Spring Semester CreditsACC 262 Mang'r'l. Uses of Cost Data ...... 3 IE 308 Con. of Prod. & Serv. Sys. ......... 4ESM 205 Principles of Eng. Mech. ........ 3 IE 352 Work Analysis & Design .......... 3IE 321 Bus. Data Processing ............. 3 IE 401 Smch. Models in IE ............... 3IE 351 Manufacturing Eng. .............. 3 Humanities & Social Science ............... 3IE 361 Det. Models in IE ................. 3 he Elective ............................. 3
15 16

SENIOR YEARFall Semester Credits Spring Semester CreditsEE 331 Principles of Elec. Eng. .......... 3 Technical Elective ........................ 6IE 452 Ergonomics ...................... 3 Engineering Science Elective .............. 3Technical Elective ........................ 3 Humanities & Social Science ............... 3Engineering Science Elective .............. 3 Bee Elective ............................. 3Humanities & Social Science .............. 3 —Free Elective ............................. 3 15
18 Hours Required for Graduation ........... 127

Furniture Manufacturing and Management
James T. Ryan Professor Anco L. Park, In Charge
Instructor: T. W. Myers: Furniture Extension Specialist: E. L. Clark: Visiting Lecturer: J. A. Ekwall
The furniture industry ranks second only to the automobile as a producer ofconsumer durable goods. The industry is the second largest industrial employer in
To be effective 1 July 1975 for Class of 1978.
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North Carolina and produces over 25 per cent of the furniture made in the USA.The industry is changing rapidly with the introduction of mechanization, newmaterials and sophisticated management controls.The furniture manufacturing and management program is the only one of itskind in the country. It receives industry support and guidance. Plant and marketfield trips combined with project type instruction give students in-depth under-standing of manufacturing. The faculty keeps abreast of industry problems throughclose contact with the Southern Furniture Manufacturers Association and by doingapplied research and extension work.The cooperative education program is well suited to the furniture manufacturingand management curriculum.
CURRICULUM
The degree of Bachelor of Science in furniture manufacturing and managementprepares graduates for technical and managerial positions in the industry.The curriculum stresses the application of engineering and technology to furni-ture manufacturing. Related subjects such as management, accounting and economicanalysis cover the business side of modern furniture production systems.In addition to academic course work, a minimum of six weeks of continuous,gainful employment in a furniture manufacturing plant is required. Usually, suchemployment is between the junior and senior years.

FURNITURE MANUFACTURING AND MANAGEMENT CURRICULUM
For the freshman year see page 116.

SOPI-IOMORE YEARFall Semester Credits Spring Semester CreditsSP 231 Expository Speaking ...... . ....... 3 A00 262 Managerial Uses Cost Data ...... 3E 240 Furniture Graphics ................ 3 IE 241 F‘urn. Mfg. Processes I ............ 3FY 212 General Physics .................. 4 ST 361 Intro. to Stat. for Engrs. I ........ 3IE 200 Intro. to Ind. Engineering ......... 2 WPS 201 Elements of Wood .............. 3Humanities & Soc. Science ................ 3 Humanities & Soc. Science ................ 3Physical Education ........................ 1 Physical Education ........................ 1
16 16

WPS 205 Summer Practicum ................................................................ 5
JUNIOR YEARFall Semester Credits Spring Semester CreditsIE 321 Business Data Processing ......... 3 IE 301 Engineering Economy ............. 3IE 332 Motion 8: Time Study ............. 4 IE 341 Run. Plant Layout & Design ...... 3IE 340 him. Mfg. Processes II ........... 4 IE 371 Earn. Quality & Prod. Control ..... 4IE 345 Principles of Upholstery .......... 2 Free Elective ............................. 3Humanities & Soc. Science ................ 3 Aprpoved Elective ......................... 2

16 15
SENIOR YEARFall Semester Credits Spring Semester CreditsIE 470 Furn. Mfg. Organization .......... 2 EB 326 Personnel Management orHumanities & Soc. Science ................ 3 EB 332 Industrial Relations .............. 3Free Elective ............................. 3 IE 440 Run. Management Analysis ....... 3Approved Elective ......................... 4 Free Elective ............................. 3—— Approved Elective ......................... 212 Humanities & Soc. Science ................ 3

E
Hours Required for Graduation ........... 126

To be effective 1 July 1976 for class of 1978.
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Materials Engineering
Page Hall
Professor W. W. Austin Jr., Head of the Department and Coordinator of Advising
Professors: J. R. Beeler Jr., R. B. Benson Jr.. A. A. Fahmy. J. K. Magor. C. R. Manning Jr., K. L.Moazed. H. Palmour III. H. H. Stadelmaier, R. F. Stoops; Adjunct Professors: H. M. Davis,G. Mayer; Associate Professors: J. V. Hamme. G. O. Harrell; Assistant Professors: R. F. Davis,M. L. Fiedler, L. T. Jordan; Adjunct Assistant Professor: J. C. Hurt: Special Lecturer: K. R.Brose
The Department of Materials Engineering offers education, research and pro-fessional development which qualifies graduates as technical and administrativeleaders for industries and government agencies involved with design, development,selection and processing of engineering materials. Typical industries served bymaterials engineers are: aerospace, electrical and electronics, construction, nuclearpower and transportation.

OPPORTUNITIES
Materials engineers job opportunities include those in research and developmentof new materials needed in the rapidly expanding fields of chemical, mechanical,aerospace, electronic and nuclear technology. With the continued industrial develop-ment of the South and the State of North Carolina, opportunities are developing formaterials engineers to play a vital role in maintaining state and regional progress.Professional training in materials engineering provides opportunities for employ-ment in industries producing or consuming essential products including metals andalloys, glass in all its forms, enamels and protective coatings for metals, structuralclay products such as brick and tile, thermal insulators, electrical insulators,electronic devices, plastics, and composite materials.

CURRICULUM
The undergraduate curriculum is comprised of a three—year program of funda-mental courses followed by a fourth year in which the student chooses a specialtyarea: ceramic engineering, metallurgical engineering, polymeric materials, ma-terials processing, or materials engineering (general). A fifth year professionalprogram is available for advanced work and further specialization in these fields.Graduate degrees are available (see pages 12-13 and consult the GraduateCatalog).Well-equipped laboratories aid research and instruction in: Aiiger spectroscopy,x-ray diffraction, difi‘erential thermal analysis, thermogravimetric analysis, elec-tron microprobe analysis, radiography, metallography, electron microscopy, me-chanical behavior of materials, and nuclear fuel research.

PROFESSIONAL STUDY
In addition to the regular graduate program a fifth or professional year of post-graduate study is offered in materials engineering. This program of advancedcourse work leads to the degree of Materials Engineer. It is especially designed forstudents planning careers in consulting, production activities or in technical serviceand sales. Each program of study is individually designed. Regulations coveringprofessional study are shown on pages 133-134.

MATERIALS ENGINEERING CURRICULUM
For the freshman year see page 116.

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 202 Analytic Geometry & Cal. III ..... 4 MA 301 Difl'erential Equations ........... 3FY 208 General Physics .................. 4 Humenitia & Social Sc. ................... 3
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Humanities & Social Sc. ................... 3 ESM 205 Prin. of Engrg. Mechanics ...... 3C80 111 Introd. to Computer Science ..... 2 EE 331. 339 Electrical Engineering ....... 4Physical Education ........................ 1 MAE 301 Eng-r. Thermodynamics ......... 3Elective .................................. 3 Physical Education ........................ 1
17 17

JUNIOR YEARFall Semester Credits Spring Semester CreditsMAT 301 Equil. & Rate Processes MAT 302 Materials Processing ........... 3in Materials Eng. .............. 3 MAT 310 Physical Exam. of Matls. ....... 2MAT 320 Phys. Prin. In Matls. Sc. I ...... 3 MAT 321 Phys. Prin. in Matls. Sc. II ..... 3Humanities & Social Sc. ................... 3 MAT 322 Phase Diagrams ............... 2ESM 307 Solid Mechanics ................ 3 Humanities & Social Sc. ................... 3Technical Electives ....................... 3 Technical Elective ........................ 3
15 16

SENIOR YEARMAT 431 Physical Metallurgy I ........... 3 MAT 423 Matls. Factors in Design I ...... 3MAT 435 Physical Ceramics I ............ 3 Humanitia & Social Science .............. 3MAT 450 Mechanical Properties of Matls. . 3 Technical Elective ........................ 3CHE 325 Introduction to Plastics ......... 3 Electives ................................. 6Technical Electives ....................... 3 ——- 1515 Hours Required for Graduation ........... 127
Mechanical and Aerospace Engineering
Broughton Hall
Professor C. F. Zorowski, Head ofDepartment
Professor J. C. Williams III, Associate Head ofDepartment
Professor B. H. Garcia Jr., Coordinator of Advising
Professors: J. A. Bailey. R. F. Barrett, M. H. Clayton, F. R. DeJarnette. J. A. Edwards, W. C.Grifl'ith, F. J. Hale, F. D. Hart. H. A. Haasan. E. G. Humphries, R. B. Knight, M. N. Ozisik, J. N.Perkins. F. O. Smetana, F. Y. Sorrel], J. K. Whitfield. J. Woodburn: Adjunct Professors: J. J.Murray. E. A. Saibel; Professors Emeriti: H. B. Briggs. J. S. Doolittle, R. M. Pinkerton: AssociateProfessors: E. M. Afify, J. R. Bailey, T. H. Hodgson. C. J. Maday, C. J. Moore Jr.. J. C. Mulligan.L. H. Royster: Associate Professor and Extension Specialist: H. M. Eckerlin: Adjunct AssociateProfessors: E. S. Armstrong Jr.. R. E. Singleton; Associate Professor Emeritus: W. E. Adams;Assistant Professors: J. A. Dagger-hart Jr.. T. H. Pierce. W. F. Reiter Jr.: Adjunct AssistantProfessors: G. Y. Anderson. F. O. Carts, D. P. Calvin. J. S. Stewart. J. R. Yow; Assistant ProfessorEmeritus: T. J. Martin Jr.: Instructor: G. O. Batten: Visiting Instructor: R. A. Howland; Exten-sion Specialist: A. S. Boyers.

Mechanical engineers specialize in the generation of power and the design ofmachines and processes that apply mechanical and thermal energy to useful pur-poses. Example areas of specialization include conventional (fossil fuel) power gener-ation; novel power sources (solar, wind, tides, etc.); internal combustion, diesel andturbine engines; heating, air conditioning and refrigeration; air. sea. and landvehicles; all types of mechanical devices, systems, and machinery; domestic andcommercial appliances; instrumentation and industrial controls; and air, noise, andthermal pollution abatement systems.Aerospace engineering shares responsibility for many of the areas listed abovebut is principally concerned'with the design and the analysis of the performance,stability, and control of modern aircraft, both commercial and private, and spacevehicles; all types of mechanical devices, systems, and machinery; domestic andand electric propulsion systems; and aerodynamics—the interaction between thevehicle and the atmosphere.
CURRICULA

Because of the close relationship between mechanical and aerospace engineering,both curricula are administered by one department. There is cooperation between
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the two disciplines in which responsibility for subject areas such as thermo-dynamics, heat and mass transfer, vibrations, acoustics, fluid mechanics, propul—sion and control theory is shared. ‘Each program is designed to provide the student with an understanding of boththe science on which the discipline is founded and the applied science and tech-nology which characterizes its specific personality. In addition the programs pro-vide the student with an opportunity to begin developing the skills of applying hisor her acquired knowledge. and specializing in a specific area of discipline interest.The Bachelor of Science degree is available in both aerospace engineering andmechanical engineering. Graduate degrees are also offered (see pages 12-13 andconsult the Graduate Catalog).
FACILITIE S
The academic programs in Mechanical or Aerospace Engineering are augmentedby extensive laboratory facilities available for practical experience in engineeringsystems. Mechanical Engineering facilities include instrumentation, acoustic andvibration, photoelasticity, stress analysis, dynamomentry, heat transfer, materialsprocessing and design laboratories. Aerospace engineering facilities include sub-sonic, transonic, and supersonic wind tunnels, aerospace structures and propulsionlaboratories.

OPPORTUNITIES
Since all industry uses machinery and power, and mechanization is expandingthe world over, mechanical engineering provides career and employment opportuni-ties which are virtually limitless. Mechanical engineers are needed in everytechnology-oriented industry as well as in such fields as law and medicine.The aerospace industry is one of the largest employers of engineers in the UnitedStates. Career and employment opportunities are available in the areas of aero-dynamics, propulsion, structures and stability and control in both commercial andprivate aviation and in related aerospace industries.Mechanical engineers and aerospace engineers find opportunities in design, pro-duction, testing, operation and maintenance, research and development, marketingand sales, management and teaching. Opportunities are limited only by the capa-bilities and professional training of the individual.

MECHANICAL ENGINEERING CURRICULUM
For the freshman year see page 116.

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 202 Analytic Geometry and MAE 216 Elements of MechanicalCalculus III .. 4 Engineering ................... 3FY 208 General Physics .................. 4 MA 301 Applied Differential Equa-ESM 205 Principles of Engineering tions I .......................... 3Mechanics ..................... 3 ESM 305 Engineering Dynamics ......... 3Humanities. Social Sciences" CSC 111 Algorithmic Languages I ........ 2or Humanities, Social Sciences‘Free Elective ............................. 3 orPhysical Education ........................ 1 Free Elective ............................. 3—— Physical Education ........................ 115 —l5
JUNIOR YEARFall Semester Credits Spring Semester CraditsMAE 301 Engineering Thermo— MAE 302 Engineering Thermo-dynamics I ..................... 3 dynamics II .................... 3 .MAE 305 Mechanical Engineering MAE 306 Mechanical EngineeringLaboratory I ................... 1 Laboratory 11 .................. 1MAE 316 Strength of Mechanical MAE 315 Dynamics of Machines .......... 3 .Components ................... 3 EE 332 Principles of ElectricalEE 331 Principle of Electrical Engineering .................... 3Engineering ..................... 3 ESM 303 Fluid Mechanics I .............. 3
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MAT 201 Structure and Properties ofEngineering Materials .......... 3Humanities, Social Sciences“orFree Elective ............................. 3
16

Humanities, Social Sciences‘

SENIOR YEARFall Semester CreditsMAE 401 Energy ConversionorMAE 402 Heat & Mass Transfer .......... 3MAE 405 Mechanical EngineeringLaboratory III ................. 1MAE 415 Mechanical EngineeringAnalysis ....................... . 3Departmental Elective ..................... 3Humanities, Social Sciences“orRee Elective ............................. 6
16

orFree Elective .......................... , . . 3
16

Spring Semester CreditsMAE 402 Heat & Mass TransferorMAE 401 Energy Conversion ............. 3MAE 416 Mechanical EngineeringDesign ........................ 4Departmental Elective ..................... 3Humanities, Social Sciences‘orFree Elective ............................. 6
16

Hours Required for Graduation ........... 126
Students may elect to take PY 201. 202 and 203 in place of PY 205, 208. Rearrangement of theschedule of courses to accomplish this will be worked out in consultation with the student's adviser.

‘ See pages 113-115 for information concerning the humanities, social science sequence.
AEROSPACE ENGINEERING CURRICULUM
For the freshman year see page 116.

SOPHOMORE YEARFall Semester CreditsMA 202 Analytic Geom. & Cal. III ....... 4FY 208 General Physics ................ 4ESM 205 Prin. of Engr. Mech. ........... 3Humanities, Social Sci.orFree Elective ............................ 3*Physical Education ...................... 1
15

Spring Semester CreditsMAE 261 Aero. Vehicle Performance . . . . 3MA 301 Applied Difieren. Equations ..... 3ESM 305 Engineering Dymanics ......... 3CSC 111 Algorithmic Languages I ....... 2MAT 201 Struc. & Prop. of Engr. Mat. I . 3Physical Education ....................... 1
16

JUNIOR YEARSpring Semester CreditsMAE 356 Aerodynamics II .............. 4MAE 365 Propulsion I .................. 3MAE 435 Principles of Auto Control ..... 3MAE 472 Aero. Vehicle Struct. II ........ 4Humanities. Social SciencesorFree Elective ............................ 3"
17

SENIOR YEAR

Fall Semester CreditsMAE 301 Engr. Thermodynamics I ....... 3MAE 355 Aerodynamics I ............... 4MAE 371 Aero. Vehicle Struct. I ......... 3EE 331 Prin. of Elec. Engr. ............. 3EE 339 Prin. of Elec. Engr. Lab ......... 1Humanities, Social SciencesorFi'ee Elective ............................ 3"l
17

Fall Semester CreditsMAE 478 Aero. Vehicle Design I ........ 2MAE 462 Flight Veh. Stab. & Con. ....... 3MAE 465 Propulsion II .................. 4MAE 455 Boundary Layer Theory ....... 3Humanities, Social Sciencesorflee Electives ........................... 6‘
18

Spring Semester CreditsMAE 479 Aero. Vehicle Design 11 ........ 3Departmental Elective ................... 3Humanities, Social SciencesorFree Electives ........................... 9"
15

Hours Required for Graduation ........... 129
'27 credit hours of Humanities, Social Sciences and free electives of which 9 credit hours are freeelectives and 18 credit hours are Humanities and Social Sciences which must be taken from anapproved list.

131



Nuclear Engineering
Burlington Engineering Laboratories
Professor T. S. Elleman, Head of the Department
Associate Professor E. Stam, Coordinator ofAdvising
Professors: R. P. Gardner. R. L. Murray, R. F. Saxe, K. Verghese. L. R. Zumwalt; Associate Pro-fessors: J. R. Bohannon Jr.. C. E. Siewert: Extension Specialist: J. Kohl; Health Physicist: R. D.Cross: Reactor Engineer: F. J. Steinkruger

Nuclear engineering is concerned with the engineering aspects of the control,release and utilization of nuclear energy. Nuclear reactors serve many functions—they serve as heat sources for economical electric power plants, are the basis ofmodern propulsion systems for ships and submarines, and produce fissionable andradioactive isotopes for a variety of peaceful applications. Nuclear methods areapplied in medical diagnosis and treatment, scientific research, and the search fornew resources. The nuclear engineering program educates individuals in scientificand engineering principles essential for effective and productive contributions inindustrial, university and government service.
OPPORTUNITIES

Although the nuclear industry is relatively young, it already represents a majornational effort. Reactor development and construction will continue to grow as webecome increasingly reliant upon nuclear energy as a substitute for energy fromfossil fuels. Industrial applications of radiation will accelerate as the economicpotential of such methods becomes even more firmly established. There continues tobe a substantial need for nuclear engineers, especially by electric utilities, reactormanufacturers, and regulatory agencies.
CURRICULUM

Nuclear engineers work in nuclear systems research, design, development, test-ing, operation, environmental protection, and marketing. The Bachelor of Scienceprogram prepares graduates for positions in industry or government laboratories orfor graduate study (see pages 12-13). The curriculum incorporates basic sciencesand engineering, with emphasis on mathematics and physics, followed by course-work in nuclear science and technology. Attention is given to the engineeringdesign of nuclear reactors and nuclear radiation systems and to energy resourcesand environmental aspects of nuclear energy.Facilities for nuclear education include: a one-megawatt pulsing reactor (PUL-STAR), which can be operated at a steady state of 1 MW or pulsed to 2200 MW; acobalt-60 gamma source, 20,000 curies; solid state detectors and multi-channelanalyzers for gamma-ray analysis; analog computers; digital computer, IBMSystem/360, Model 75; activation analysis laboratory; and high- and low-levelradiochemistry laboratories.
NUCLEAR ENGINEERING CURRICULUM
For the freshman year see page 116.

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 202 Analytic Geometry and Cal. III .. . 4 MA 301 Appl. Diff. Equations I .......... 3FY 208 General Physics .............. . 4 FY 410 Introductory Nuclear Physics ..... 4MAT 201 Struc. and Prop. Eng. Mtls. 3 ESM 200 Introduction to Mechanics ....... 3CSC 111 Algorithmic Languages 1 ........ 2 NE 201 Appl. of Nuclear Energy ......... 3Humanities and Social Sciences ............ 3 Humanities and Social Sciences ............ 3Physical Education ....................... 1 Physical Education ........................ 1
17 17

JUNIOR YEARFall Semester Credits Spring Semester CreditsMAE 301 Engr. Thermodynamics I ....... 3 MA 401 Appl. Dif. Eluations II .......... 3
132



EE 331 Principles of Electrical Eng-r. ..... 3 EE 332 Principles of Electrical Engr. ..... 3ESM 303 Fluid Mechanics I ........... 3 MAE 303 Engr. Thermodynamics III ...... 3NE 302 Rmdamentals of Nucl. Engr. ..... 4 NE 401 Reactor Analysis and Design ..... 4Humanities and Social Sciences ............ 3 Free Elective ............................. 3
16 16

SENIOR YEARFall Semester Credits Spring Semester CreditsNE 402 Reactor Engineering ............. 4 NE 403 Nucl. Eng-r. Daign Proj. ......... 3NE 404 Rad. and Reactor Safety .......... 3 NE 405 Reactor Systems and Economics . . 3Technical Elective ........................ 3 NE Elective .............................. 3Humanities and Social Sciences ............ 3 Humanities and Social Sciences ............ 3Free Elective ............................. 3 Free Elective ............................. 3
16 15

Hours Required for Graduation ........... 129
Professional Program in Engineering
The School of Engineering offers professional curricula leading to the degreesChemical Engineer, Civil Engineer, Electrical Engineer, Industrial Engineer,Materials Engineer, Mechanical Engineer and Nuclear Engineer. A program ofstudy is designed to fit the particular needs of each student.Professional course work is emphasized rather than research. The curriculumconsists of a minimum of 30 credits making up a planned program designed to fitthe student’s objective. '

ADMISSION
Applicants who hold the bachelor’s degree in engineering will be admitted to theprofessional program of the School of Engineering upon presentation of officialcredentials. For unconditional admission, these credentials must show the com-pletion, with a minimum grade-point average of 2.5 (C +), of an amount of under-graduate work in the proposed field of professional study corresponding to thatnormally required for a bachelor’s degree in that field.Admission on a provisional basis may be granted applicants who do not meetthe formal requirements. In case of insufficient preparation, prerequisite courseswill be prescribed in addition to the normal program requirements.Application should be filed in the office of the dean of the School of Engineeringat least 30 days in advance of the semester in which admission is sought.

GENERAL REGULATIONS
The following regulations of the School of Engineering will be observed:1) An undergraduate enrolled at North Carolina State University who plans toundertake a professional program and who has fulfilled all requirements for thebachelor's degree except for a few courses, may be permitted to enroll in courses forcredit toward the professional degree provided the student has given notice of hispurpose to the dean of the School of Engineering.2) A limited amount of credit to be applied toward the requirements for the pro—fessional degree may be transferred to N. C. State from other institutions offeringadvanced work in engineering. Transfer of credit must be recommended by the headof the department in which the student does his major work and approved by theDean of Engineering.3) Professional students are classified as post-baccalaureate students and aresubject to rules and regulations established by the Dean of Engineering.4) Grades for completed courses are reported to the Dean of Engineering and toRegistration and Records. A minimum grade of “C” must be made in each courseto obtain credit. A quality point average of 2.5 (C +) in all course work must beattained to satisfy requirements for a professional degree.5) Work completed more than six years prior to the date on which the profes-sional degree is to be granted may not be used as credit toward the professionaldegree, unless approved by the head of the department concerned and the Dean ofEngineering.
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6) Each professional student will be assigned an adviser in his or her major area.The adviser assists the student in preparing a program of study and counsels himor her in academic work. The student is required to prepare with the adviser’s assis-tance, a complete plan of study before the end of the first semester in residence.This program of study is subject to approval by the Dean of Engineering.
Forestry students gain valuable experience through a lecture in the natural settingofSchenck Forest.
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FOREST RESOURCES
Biltmore Hall
E. L. Ellwood, Dean
L. C. Saylor, Associate Dean and Coordinator ofAdvising
The management and utilization of the South’s forest resources and productsprovide opportunities for challenging professional careers. Forests provide a varietyof goods—timber, water, wildlife and recreation environments—vital to the economyand well being of North Carolina. Graduates of the School are qualified for pro-fessional positions managing forest lands, or producing the products or managingthe services developed from these lands. Emphasis is placed on natural renewableresource management because the wise use of the products and amenities that canbe derived from forest lands is central to preserving environmental quality and thequality of life.North Carolina is an important forest state. Its 20 million acres of commercialforest land, comprising two-thirds of the State’s land area, form the base for goodsand services valued at approximately five billion dollars annually. Nearly 20 per-cent of the state’s industrial labor force is associated with forest based organiza-tions; forests support the southern region’s largest industry. New wood-usingindustries continue to move into the South, creating multi-billion dollar outputs.Similarly, recreational activities continue to expand as a result of growing popula-tion, affluence, mobility and leisure time.As a result of this growth, forest based industries and governmental agenciesneed well-educated, technically competent personnel.Some of the programs in the School of Forest Resources are not duplicated inother Southern Universities, so the Trustees of the University and the SouthernRegional Education Board have designated them as regional in nature. As a resultno limit is set for enrollments of qualified out-of-state students.

DEGREES
The Bachelor of Science degree is conferred upon the satisfactory completion ofany of the four-year undergraduate curricula listed below.Graduate degrees offered include: Master of Science, Master of Forestry, Masterof Recreation Resources, Master of Wood and Paper Science and the Doctor ofPhilosophy. Applicants should consult the Graduate Catalog for additional infor-mation.

FIELD INSTRUCTION AND EXPERIENCE
All students (except those in conservation) are required to present an equivalentof one summer of acceptable work experience. Students consult with their advisersas to what constitutes acceptable employment.A summer camp is‘required of all forestry students. This camp follows the sopho—more year for resident students. Transfer students attend the camp after completingthe junior year at North Carolina State University.Undergraduates enrolled in recreation resources administration complete a nine-weeks internship immediately following the completion of the junior year.All pulp and paper majors spend at least one summer working in a pulp andpaper mill designated by the University.Wood science and technology students attend a summer practicum following thesophomore year; transfer students attend following the junior year.Additional field instruction and scheduled trips to representative industries andagencies are required frequently as a part of regular class assignments.

HONORS PROGRAM
Students making exceptional academic records during their freshman year may,With faculty approval, follow an honors program. Honors students develop more
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rigorous programs of study, frequently taking advanced courses in mathematics,chemistry, statistics and economics. With the adviser’s consent honors students maysubstitute preferred courses for normally required courses in order- to developstrength in special interest areas. Honors students are required to undertake aprogram of independent study which can involve a research problem or specialproject during their junior or senior year.
EXTENSION
The Forestry Extension program, a part of the Agricultural Extension Service,is the largest program of its type in the United States. It serves landowners,industries and public agencies in the areas of forestry, recreation, wildlife andwood and paper. Its primary responsibility is promoting the application of newideas developed through research and experience.In cooperation with the Continuing Education Division, short courses are offeredin a number of fields to provide industry and government employees an oppor—tunity to keep abreast of modern developments in techniques and equipment.

FACILITIES AND LABORATORIES
A school library and most classrooms are housed in Biltmore Hall. Among specialeducation facilities in Forest Resources are: 80,000 acres in forests including theHofmann forest on the coastal plain; the Hill, Schenck, Hope Valley and GoodwinForests in the Piedmont; and the Slocum summer camp for sophomores in HillForest, Durham county. Specialized laboratories unique to the South are the HodgesWood Products Laboratory housing machining, gluing, finishing, preserving, testingand research laboratories, a sawmill, a dry kiln and a veneer lathe; and the Robert-son Laboratory with wood preparation, chemistry, pulping, testing and coloringlaboratories, digesters and a small paper machine. '

CURRICULA
Five curricula are administered in the School through its Departments of Fores-try, Recreation Resources Administration and Wood and Paper Science. Theseprograms provide a broad education in the biological and physical sciences as wellas a sound cultural background. Students are prepared for careers in the profes-s’onal fields of conservation, forestry, recreation resources administration, pulp andp ”«per science and technology, and wood science and technology.Freshmen have a nearly common core of courses during the first semester allow-ing deferment of the final selection of a curriculum for two or three semesters. Toassist students with a better understanding of their major area of study, intro—ductory courses are given in each curriculum.

Conservation
(Also see Agriculture and Life Sciences.)

M. G. Cook, Major Adviser, School ongriculture and Life Sciences
L. C. Saylor, Major Adviser, School ofF'orest Resources

Conservation is wise use, perpetuation, or improvement of natural resources forthe long-term benefit of society. Rapid urbanization and industrialization, andincreasing population, are increasing pressures on the use of land areas for foodand fiber, for wood and water and for recreation. These trends require trainedpeople to make sound judgments in natural resources management and use.The Schools of Forest Resources and Agriculture and Life Sciences—with strongprograms in forestry, recreation, wood and paper science, ecology, soils, wildlifeand the basic biological sciences—jointly offer a baccalaureate program in conser-vation. Conservation graduates are trained in the basic concepts of several dis-ciplines to apply a conservation philosophy to problem-solving in a modern society.
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CURRICULUM
Depending upon interests, students enroll in either Forest Resources or Agricul-ture and Life Sciences. All programs in conservation have common core courses;specialty areas or minors are developed through elective courses.Conservation provides a broad general education in natural resource manage-ment leading to a Bachelor of Science degree, rather than emphasizing technologicalaspects. Students desiring a more professional emphasis frequently combine theconservation program with a second degree. By the proper choice of electives, onemay obtain a dual degree in fields such as botany, forestry, liberal arts, recreation,soil science, wildlife management and zoology.

CONSERVATION CURRICULUM
FRESHMAN YEARFall Semester Credits Spring Semester CreditsALS 103 Introductory Topics in ALS CH 101 General Chemistry] .............. 4or ENG 112 Composition & Reading ......... 3FOR 101 Introduction to Forestry ........ 1 Humanity-Social Science Elective .......... 3BO 200 Plant Life MA 112 Analytic Geometry &or Calculus A ...................... 4BS 100 General Biology .................. 4 Physical Education ........................ 1ENG 111 Composition & Rhetoric ........ 3 —Humanity-Social Science Elective .......... 3 15MA 111 Algebra & Trigonometry ......... 4Physical Education ........................' 1

'16
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 103 General Chemistry II ............. 4 BO 200 Plant Lifeor orCH 107 Principles of Chemistry Z0 201 Animal Life ...................... 4CY 120 Elements of Physical Geology ..... 2 English Elective .......................... 3CY 110 Physical Geology Laboratory ...... 1 Free Elective ............................. 4Humanity-Social Science Electives ......... 6 SSC 200 Soil Science“ .................... 420 221 Conservation of Natural Physical Education ........................ 1Resources ....................... 3 —-Physical Education ........................ 1 16

17
JUNIOR YEARFall Semester Credits Spring Semester CreditsBO (20) 360 Introduction to Ecology ..... 4 Biological Science Elective ................ 3Conservation Elective ..................... 3 Conservation Elective 3RRA 241 Recreation Resource Rela- Humanity-Social Science Elective .......... 3tionships ...................... 3 FY 221 College Physics .................. 5Humanity-Social Science Elective .......... 3 FOR 472 Renewable ResourceST 311 Introduction to Statistics ......... 3 Management ................... 3

16 17
SENIOR YEARFall Semester Credits Spring Semester CreditsBiological Science Elective ................ 3 Biological Science Elective ................ 3Conservation Elective ..................... 3 Conservation Elective ..................... 3English Elective .......................... 3 Humanity-Social Science Elective .......... 3lo 353 Wildlife Management ............. 3 Free Electives ............................ 6Free Electives ............................ 4 ——- 1516 Hours Required for Graduation ........... 128

‘ Students with non-technical interests may substitute SSC 205 for SSC 200.
Elective courses may be used for emphasizing subject areas in communication,sells, wildlife biology, education and other areas.
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Forestry
Biltmore Hall
Professor C. B. Davey, Head ofDepartment
TEACHING AND RESEARCHProfessors: F. S. Barkslow Jr., R. C. Bryant. A. W. Cooper. E. B. Cowling, M. H. Farrier. L. F.Grand. W. L. Hsfley. J. W. Johnson. J. 0. Lsmmi, D. E. Morelsnd (USDA). G. Nnmkoong (USFS).T. 0. Perry. L. C. Saylor. R. R. Wilkinson, B. J. Zobel; Adjunct Professors: G. H. Hepting, J. W.Koenlgs. E. G. Kuhlmsn. L. J. Metz. C. G. Wells, R. C. Winkworth; Professors Emeriti: T. E.Maid, W. D. Miller. R. J. Preston; Associate Professors: A. E. Hasssn. D. L. Holley, R. C. Kellison.D. H. J. Steensen. A. L. Sullivan, A. G. Wollum II; Adjunct Associate Professors: W. T. Gladstone.H. T. Schreuder. R. Stonecypher, II. A. Thomas; Assistant Professors: F. P. Rain, L. G. Jervis;Adjunct Assistant Professor: J. A. Barker; Liaison Geneticists: J. B. Jett J12, E. C. Sossamsn Jr-.R. J. Weir: Teaching Technician: T. V. Gemmer; Research Associates: J. M. Cheeseman, L. W.Haines; Research Assistants: D. W. Hazel, J. R. Sprague
EXTENSIONProfessors: W. T. Huxter—Lesder Forestry Section. J. C. Jones; Professors Emeriti: W. M. Keller._1'". E. Whitfield; Associate Professors: R. S. Douglass, E. M. Jones; Assistant Professors: J. R.McGraw, W. M. Stanton. A. J. Weber: Specialist: L. H. Harkins
CURRICULUM
The forestry curriculum provides students a basic educational background ofbiological, physical, and social sciences, humanities, mathematics and communica-tion skills. Interspersed throughout the curriculum are forestry courses that dealwith a wide variety of professional activities. ,The goal of the program is a good education in the management and protectionof rural and urban forest lands and resources, and the environment which theyinfluence. Academic studies on campus are supplemented by practical laboratoryexercises in forest areas, and the sophomore year is followed by an intensive10—week summer camp experience in the Coastal Plain, Piedmont and Mountainregions of North Carolina.Three months of acceptable work experience are required for graduation with aBachelor of Science degree in forestry.

FORESTRY FIELDS OF SPECIALIZATION
The concentrations in forestry include a) general forestry, b) business operations,c) forestry biometry, d) watershed management, e) forest biology, 0 Wildlife man-agement, g) harvesting operations, h) recreation, i) conservation and j) wood tech-nology. A student selects a concentration and schedules appropriate approvedcourses.

DUAL DEGREE PROGRAMS
Programs have been arranged with economics and business, entomology, rec-reation resources administration, soil science, and zoology, whereby students canobtain, in addition to the Bachelor of Science degree in forestry, a secondBachelor of Science degree in agricultural economics, conservation, entomology,natural resource recreation management, soil science or wildlife management.These joint programs usually require additional credits above the forestry con-centration and free elective credits. Depending upon ability, students may carryadditional credits in their four-year program or by enrolling for an extra semesteror equivalent summer session.

OPPORTUNITIES
Graduates are in demand by state and federal land-managing agencies, by indus-trial concerns growing wood as a raw material, and by other organizations andagencies such as the agricultural extension service. Some graduates, after acquiringprofessional forestry experience, are self-employed as consultants and as operatorsor owners of forest-related businesses.
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FORESTRY CURRICULUM FRESHMAN YEAR!Fall Semester Credits Spring Semester Credits“’80 200 Plant Life .. ... .................. 4 XCH 103 (107) General Chemistry ......... 4‘MA 112 Analytic Geom. Gale. A .......... 4 -MA 212 Analytic Geom. Calc. B .......... 31 CH 101 General Chemistry ............... 4 ‘-ENG 112 Composition 8: Reading ......... 3{ENG 111 Composition & Rhetoric ........ 3 LFOR 210 Dendrology (Gymnosperms) ..... 2‘FOR 101 Introduction to Forestry ........ 1 :Humanity-Social Science Elec. ............. 3LPhysical Education ........................ 1 Physical Education ........................ 1
I7 16

SOPHOMORE YEARFall Semester Credits Spring Semester Credits“Pr 221 College Physics .................. ‘5 “EB 212 Economics of Agriculture ......... 3LWPS 202 Wood Struc. Prop. .............. 3 XFOR 272 Forest Mensuration ............. 3\FOR 211 Dendrology (Angiosperms) ...... 2 ”$80 200 Soil Science ..................... 4715011 201 Intro. to For. Mensuration' ...... 2 “Humanity-Social Science Elec. ............. 3iEnglish-Speech Elec. ...................... 3 ‘jFree Elective ............................. 3LPhysical Education ....................... 1 )Physical Education ........................ 1
16 17

SUMMER CAMPFOR 204 Silviculture ................ 2FOR 263 Dendrology ................ 1FOR 264 Forest Protection .......... 2FOR 274 Map. & Mensuration ....... 4FOR 284 Utilization ................ 1
10

All students select an option by the beginning of the junior year at the latest.
JUNIOR YEARFall Semester Credits Spring Semester CreditsENG 301 Intro. to Forest Insects ......... 3 FOR 452 Silvics ......................... 4ST 311F Intro. to Statistics .............. 3 f? (FOR) 318 Forest Patholoyv .......... 4FOR 219 Forest Econ. & Oper. ........... 3 )(Humanity-Social Science Elec. ............. 3vHumanity-Social Science Elec. ............. 3 Option Requirement ...................... 33<Option Requirement .......................fig VFree Elective ............................. 3

15 1'7
WORK EXPERIENCE“

SENIOR YEARFall Semester Credits Spring Semester CreditsFOR 405 Forest Land Management ....... 5 FOR 406 Forest Land Inventory andOption Requirements ...................... 8 4‘ Planning .................... .. 6cc Elective .............................X] Option Requirements ...................... 9l _ _16 15
lThe fieshman year course offerings as shown here assume that entrance test scores suggestreadiness for MA 112 and CH 101. Appropriate substitutions will be made where test scores indicatethe need to start at a different level.’Three months ofacceptable work experience are requiredfor graduation.Hours Required for Graduation ........... 139

Recreation Resources Administration
Biltmore Hall
Professor T. I. Hines, Head ofthe Department
Professors: W. E. Smith, R. E. Sternloff; Associate Professor: M. R. Warren Jr.: Adjunct AssociateProfessor: J. S. Stevens Jr.: Associate Professors Emeriti: G. A. Hammon. L. L. Miller, C. C. Stott;Assistant Professors: D. L. Erickson, P. K. McKnelly. C. D. Sidereiis; Adjunct Assistant Professors:J. H. Brendle Jr.. H. K. Cordell. J. H. Moses; Teaching Technicians: B. E. Clapp, B. E. Wilson;Adjunct Instructors: R. L. Buckner. W. C. Singletary Jr. 139



Standards adopted by the recreation profession make college graduation a require-ment for professional recreation employment. North Carolina State University hasfacilities, staff, curriculum, program and an established reputation for’comprehen-sive professional education in recreation and parks.The curriculum of Recreation Resources Administration offers a broad generaleducational background, basic professional and technical courses, and the oppor-tunity to specialize in a particular field of recreation.
RECREATION RESOURCES ADMINISTRATION CURRICULUM
The recreation resources administration curriculum fulfills the needs of thegraduate who will be employed by federal, state and local governmental agencies,private enterprises, industry and business, voluntary and quasi-public agenciesand other private groups. General education courses are in biology, psychology,history and political science, English, mathematics, chemistry and economics.Specialized courses are in statistics, research methods, computer science, and land-scape horticulture. Professional courses, applying directly to the needs of the re-creator and his profession, cover recreation philosophy, management techniques andskills, fiscal operation, supervision, comprehensive and site planning, programming,administration, etc.

CONCENTRATIONS
A student may study the application of recreation management to a particularenvironment by following one of these concentrations:Commercial Recreation—A background in economics, personnel management,accounting, marketing and business is necessary.Institutional Recreation—Youth service agencies, corrective institutions andprivate agencies require that a graduate have emphasis in sociology and psy—chology.Urban Park Management—Additional courses in applied biology, horticulture,soils, municipal government and community organization are required.Natural Resource Recreation Management—Requires professional competencein natural resource management where there is a major concern with the preserva-tion, wise use and improvement of recreation resources and opportunities as theyoccur in the forest environment.Recreation Planning—A background is required in air photo interpretation,economics, governmental planning and community organization in addition to thecore curriculum courses.Recreation Program Management-A broad knowledge in face-to—face leadershiptechniques and skills involving the promotion and management of athletics, artsand crafis, music, dramatics and other recreation activities.Natural Resource Interpretive—The management and promotion of the naturalresource interpretive program requires a background in communication skills andan emphasis in the biological sciences. .Historical Resources Interpretive—The promotion, operation and managementof the interpretive program provided for historical buildings and sites require theuse of communicative knowledge and skills and a background in anthropology andhistory.

RECREATION RESOURCES ADMINISTRATION CURRICULUMFRESHMAN YEARFall Semester Credits Spring Semester CreditsBS 100 General Biology ............ . 4 EB 201 Economics I 01-ENG 111 Composition & Rhetoric 3 EB 212 Economics of Agriculture ........ 3FOR 101 Introduction to Forestry ........ 1 ENG 112 Composition & Reading ........ 3MA 112 Analytic Geometry & BO 200 Plant Life orCalculus A or 20 201 Animal Life ..................... 4MA 122 Mathematics of Finance ........ 3-4 ERA 241 Recreation Resource Relat. ..... 3RRA 152 Introduction to Recreation ..... 3 Social Science-Humanity Elective ......... 3Physical Education ....................... 1 Physical Education ....................... 1
15-16 17
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SOPHOMORE YEARFall Semester CreditsCH 101 General Chemistry I orCH 111 Foundations of Chemistry ........ 4RRA 215 Maintenance & Operations I . . . . 3SOC 202 Principles of Sociology or

Spring Semester CreditsRRA 216 Maintenance & Operations II 3FOR (WPS) 273 Quantitative Methodsin Forest Resources orCSC 200 Introduction to Computers &SOC 301 Human Behavior ............... 3 Their Uses ..................... 3Elective ................................. 3 PS 201 American Govt. System orWriting Elective ......................... 3 PS 206 Local Governmental Systems ..... 3Physical Education ..................... 1 ST 311 Introduction to Statistics ......... 3— lConcentration ............................ 317 Physical Education ....................... 1
16

JUNIOR YEARFall Semester Credits Spring Semester CreditsBO (20) 360 Inn-oduction to Ecology 4 RRA 359 Recreation & Park Supervision . 3RRA 341 Prin. of Recreation Palnning 3 RRA 451 Facility 8: Site Planning ....... 3RRA 358 The Recreation Program ....... 4 lConcentration ........................... 6lConcentration ............................ 6 Free Elective ............................ 3
17 5

SUMMER SESSION(9 weeks)RRA 475 Recreation and Park Internship ............. 9
SENIOR YEARFall Semester I CreditsHS 201 Principles of Horticulture or21-15 342 Landscape Horticulture ......... 3RRA 453 Admin. Policia & Procedures .. 3Social Science-Humanity Elective ......... 3IConcentration ........................... 3Free Elective ............................. 3

15

Wood and Paper Science
Biltmore Hall

Spring Semester CreditsRRA 454 Recreation & Park Finance 3RRA 491 Spec. Prob. in Recreation orSOC 416 Research Methods .............. 31 Concentration ........................... 6Free Elective ............................. 3
15

Hours Required for Graduation ........... 136

Professor 1. S. Goldstein, Head ofthe Department
TEACHING AND RESEARCHProfessors: A. C. Barefoot. R. M. Carter, E. B. Cowling, E. L. Ellwood, J. S. Gratzl. C. A. Hart, R. G.Hitchings, R. G. Pearson, R. J. Thomas: Adjunct Professors: P. Koch. W. T. McKean, R. F. Vokes;Professor Emeritus: A. J. Stamm; Associate Professors: H. Chang, R. C. Gilmore. R. H. Reeves.C. N. Rogers, D. H. J. Steensen; Adjunct Associate Professors: W. T. Gladstone, T. K. Kirk, K. P.Kringstad; Associate Professor Emeritus: C. G. Landes; Assistant Professor: M. W. Kelly; AdjunctAssistant Professor: A. G. Mullin: Assistant Professor Emeritus: H. D. Cook; Teaching Technician:T. Gemmer; Associate Members of the Faculty: A. Prak (Industrial Engineering). V. T. Stannett(Chemical Engineering)
EXTENSIONProfessor: M. P. Levi, Leader, Wood Products Section; Associate Professor Emeritus: L. H. Hobbs;Assistant Professor: S. J. Hanover: Instructor: E. L. Dean; Specialists: R. C. Allison. L. G. Jahn

1 0f the 24 hours in the various concentration areas, 9 to 16 hours are required specifically for theselected concentration and 8 to 15 hours are elected from controlled areas.2 Required for Urban Park Management Concentration.
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The wood industries have been a vital part of North Carolina’s economy for over300 years. North Carolina ranks high in the manufacture of hardwood, plywood,and wooden furniture, rough lumber and railroad tie production and the manufac-ture of pulp and paper. The value of forest products produced annually in the stateexceeds three billion dollars. Seventeen percent of the state’s labor force is em-ployed in the wood industries.The Department of Wood and Paper Science offers two curricula leading toBachelor of Science degrees—wood science and technology and pulp and paperscience and technology—to educate persons for careers in the wood based andallied industries or in government agencies concerned with wood resources. Woodscience and technology is concerned with the technical aspects of wood and itsprocessing into reconstituted and manufactured products. Pulp and paper scienceand technology deals specifically with wood fibers and their processing for paperand wood based chemicals.
PULP AND PAPER SCIENCE AND TECHNOLOGY
Robertson Laboratory
Professor R. G. Hitchings, In Charge

This curriculum prepares people for technical work in the rapidly growing pulpand paper industry which ranks fifth among all American industries. This is pri—marily a Southern industry with over 60 percent of the nation’s pulpwood producedin the South. Careers include process engineers, product development engineers,technical service engineers, quality control supervisors, process control chemistsand production supervisors. After basic science courses, the students study in thespecialized Robertson Pulp and Paper Laboratory1n wood pulp processes, chemicaland by-products recovery, pulp bleaching, and in the various papermaking opera—tions, such as refining, sizing, filling, dyeing, formation, coating and the convertingof paper.Pulp and paper is a regional program approved by the Southern Regional Educa—tion Board as‘the undergraduate program to serve the Southeast in this field.Approximately 70 undergraduate scholarships are granted annually to students bymore than 100 company members composing the Pulp and Paper Foundation.All pulp and paper majors spend at least one summer working in a pulp orpaper mill designated by the University One hour of academic credit is grantedafter completion of 12 weeks of mill work and presentation of a satisfactory report.In addition to this minimum summer work requirement, students are urged to workin mills the two other summers between academic years to gain valuable practicalexperience.This curriculum leads to a Bachelor of Science in pulp and paper science andtechnology. Three programs are available emphasizing the technological, engi-neering or scientific aspects of pulping and papermaking. The technology programprovides a broad background for those students anticipating careers in mill opera-tions or with paper industry supplier organizations. Greater depthin the underlyingscientific principles or their applications can be obtained from the science andengineering programs, which also provide a good foundation for graduate study. Afifth year program leading to a second degree, a Bachelor of Science in chemicalengineering, is available.
PULP AND PAPER SCIENCE AND TECHNOLOGY CURRICULUM
TECHNOLOGY PROGRAM

FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chemistry I ............. 4 CH 107 Principles of Chemistry .......... 4ENG 111 Composition and Rhetoric ....... 3 ENG 112 Composition & Reading ......... 3MA 112 Analytic Geometry & WPS 242 fiber Analysis ................. 3Calculus A" ..................... 4 MA 212 Analytic Geometry &
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WPS 101 Intro. to Wood and PaperScience ........................ 1Social Science-Humanity Elective” ........ 3Physical Education ........................ 1
16

‘ Honors students take MA 102, 201 and 202” Basic economics course recommended

Calculus B‘ ..................... 3E 101 Engineering Graphics I ............ 2Physical Education ....................... 1
16

SOPHOMORE YEARFall Semester CreditsCH 220 Introductory Organic Chemistry 4PY 211 General Physics‘ ................. 4ST 381 Introduction to Statistics forEngineers ....................... 3Physical Education ........................ 1Social Science-Humanity Elective .......... 3Bee Elective ............................. 3
18

’ Honors students take PY 205, 208

Spring Semester CreditsCH 315 Quantitative Analysis ............ 4FY 212 General Physics" ................. 4WPS (FOR) 273 Quantitative Methods inForest Resources ........ 3Social Science-Humanity Elective .......... 3Physical Education ....................... 1
15

JUNIOR YEARFall Semester CreditsCH 331 Introductory Physical Chemistry .. 4CHE 301 Elements of Chemical -Engineering ................... 3WPS 211 Pulp 8: Paper Internship ........ 1WPS 321 Pulp & Paper Technology I ..... 3WPS 331 Introduction to Wood andPulping Chemistry ............. 1MAE 307 Energy 81 Energy Transfor-mations ........................ 3Social Science-Humanity Elective .......... 3
18

"‘ EE 331, 350. IE 301 or CHE 225

Spring Semester CreditsEngineering Elective" ..................... 3CHE 302 Elements of ChemicalEngineering ................... 3WPS 322 Pulp & Paper Technology II 3WPS 332 Wood & Pulping Chemistry ..... 4Ifi-ee Elective ............................. 3
16

SENIOR YEARFall Semester CreditsWPS 471 Pulping Process Analysis ....... 3WPS 411 Pulp/Paper Unit Processes ..... 3WPS 491 Senior Problems in Wood &Paper Science .................. 1Social Science-Humanity Elective .......... 3WPS 413 Paper Properties 8: Additives 3Technical Elective ........................ 3
16

Spring Semester CreditsWPS 403 Paper Process Analysis ......... 8WPS 412 Pulp & Paper Unit Processes II . 3WPS 463 Plant Inspections .............. . 1Social Science-Humanity Elective .......... 3Free Elective ............................. 3Technical Elective ........................ 3
16

Hours Required for Graduation ........... 131
PULP AND PAPER SCIENCE AND TECHNOLOGY CURRICULUM
SCIENCE PROGRAM

FRESHMAN YEARFall Semester Credits Spring Semester CreditsENG 111 Composition & Rhetoric ......... 3 ENG 112 Composition & Reading ......... 3CH 101 General Chemistry I .............. 4 CH 107 Principles of Chemistry ........... 4MA 102 Analytic Geometry & Calculus I .. 4 MA 201 Analytic Geometry & Calculus II . . 4WPS 101 Intro. to Wood and Paper E 101 Engineering Graphics I ....... 2Science ........................ 1 WPS 242 Fiber Analysis ....... . ......... 3Social Science-Humanity Elective“ ......... 3 Physical Education ........................ 1Physical Education ........................ 1 —— 1718
‘ Basic economics course recommended
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SOPHOMORE YEAR

144

Fall Semester V Credits Spring Semester _ CreditsCH 221 Organic Chemistry I ............. 4 CH 223 Organic Chemistry II ............. 4MA 202 Analytic Geometry & Calculus III . 4 MA 301 Applied Difi’erentialPY 205 General Physics .................. 4 Equations I ...................... 3Social Science-Humanity Elective .......... 3 FY 208 General Physics .................. 4Physical Education ........................ 1 Free Elective ............................. 3—— Physical Education ........................ 116 —15
JUNIOR YEARFall Semester Credits Spring Semester CreditsCH 431 Physical Chemistry I ............. 3 CH 433 Physical Chemistxy II ............ 3CH 432 Physical Chemistry I Laboratory .. 1 WPS 322 Pulp and Paper Technology II .. . 3WPS 211 Pulp and Paper Internship ...... 1 WPS 332 Wood & Pulping Chemistry ..... 4WPS 321. Pulp and Paper Technology I 3 Social Science~Humanity Elective ......... 3ST 361 Introduction to Statistics for Technical Electives ....................... 4Engineers ....................... 3 —CH 315 Quantitative Analysis .. .. 4 17Free Elective ............................. 3

18
SENIOR YEARFall Semester Credits Spring Semester CreditsWPS 471 Pulping Process Analysis ....... 3 WPS 403 Paper Process Analysis ......... 3WPS 491 Senior Problems in Wood WPS 463 Plant Inspections ............... 1& Paper Science ................ 1 Me Elective ............................. 3WPS 413 Paper Properties and Social ScienceHumanity Elective .......... 3Additives ...................... 3 Technical Electives ....................... 6Social Science-Humanity Electives ......... 6 ' —Technical Elective ........................ 3 16

16 Hours Required for Graduation ........... 131
PULP AND PAPER SCIENCE AND TECHNOLOGY CURRICULUM
CHEMICAL ENGINEERING PROGRAM

FRESHMAN YEARFall Semester Credits Spring Semester CreditsENG 1121-1 Composition and Reading‘ 3 E 101 Engineering Graphics I ............ 2CH 101 General Chemistry I ............. 4 CH 107 Principles of Chemistry ........... 4WPS 101 Intro. to Wood and Paper WPS 242 Fiber Analysis ................. 3Science .......................... 1 MA 201 Analytic Geometry & Calculus II . . 4MA 102 Analytic Geometry 8: Calculus I .. . 4 CSC 111 Algorithmic Languages I ........ 2Social Science-Humanity Elective .......... 3 Physical Education ........................ 1Physical Education ........................ 1 —— 1616
" If not qualified, take ENG 111 and 112

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 221 Organic Chemistry I ............. 4 CH 223 Organic Chemistry II ............. '4FY 205 General Physics .................. 4 MA 301 Applied DifferentialMA 202 Analytic Geometry & Calculus III . 4 Equations I ...................... 3CHE 205 Chemical Processes Principles 3 CHE 225 Chemical Process Systems ....... 3Physical Education ........................ 1 FY 208 General Physics ................. 4-— Free Elective ............................. 316 Physical Education ........................ 1
18

JUNIOR YEARFall Semester Credits Spring Semester CreditsWPS 211 Pulp & Paper Internship ....... 1 WPS 322 Pulp and Paper Technology II . . 3WPS 321 Pulp & Paper Technology I .. 3 CHE 315 Chemical Process Theme-CH 431 PMsical Chemistry I ............. 3 namics ...................... 3CH 432 Physical Chemistry I Laboratory .. 1 CHE 327 Separation Processes I .......... 3



CHE 311 Transport Processes I ........... 3 WPS 332 Wood and Pulping Chemistry 4Social Science-Humanity Elective .......... 3 Social Science-Humanity Elective .......... 3Free Elective ............................. 3 —— 1617
SENIOR YEARFall Semester Credits Spring Semester Credit;WPS 471 Pulping Process Analysis ....... 3 WPS 403 Paper Process Analysis .........WPS 411 Pulp & Paper Unit Processes I .. 3 WPS 412 Pulp & Paper Unit Processes II. 3WPS 491 Senior Problems in Wood & WPS 463 Plant Inspections ...... . 1Paper Science .................. 1 Technical Elective ............... . 3WPS 413 Paper Properties and Social Science-Humanity Elective . . 3Additives ...................... 3 Free Elective ...................... 3Social Science-Humanity Electives ......... 6 —— 1616 Hours Required for Graduation ........... 131

WOOD SCIENCE AND TECHNOLOGY
Professor R. M. Carter, In Charge
Wood science and technology is an applied science of an inter-disciplinary natureutilizing the natural sciences, mathematics, engineering and economics to under-stand wood and its processing. It is a materials science, but also involves industrialmanufacturing and management. The wood technologist's job is related to engi-neering; but, unlike the engineer, one’s educational exposure to wood sciencemakes one capable of applying knowledge in such wood processes as machining,seasoning, gluing and finishing.

OPPORTUNITIES
The wood technologist’s scientific engineering, industrial knowledge and specialtyin the properties and behavior of wood qualify him or her for positions in today’smodern wood manufacturing industries.Careers include industrial positions with companies manufacturing lumber,veneer, plywood, particle and fiber boards and consumer wood products such asfurniture. Wood technologists are also in demand by suppliers to wood manufactur-’ing industries, such as chemical and machinery companies. Policy making oppor-tunities are available with state and federal government in research, marketingor extension activities.Wood is a renewable biological resource requiring less energy for processingthan other materials. Therefore, the wood technologist can help improve theenvironment by developing cleaner processes, working with a renewable resourceand creating policies governing environmental development.

FIELDS OF SPEECIALIZATION
The program provides the opportunity to follow concentrations in a disciplineoutside the department to the extent of a minimum of 21 credit hours. The studentmay develop a second area of concentration which can be applied to the field ofwood science and technology and which can also provide a base for subsequentgraduate work in wood science and technology or in the concentration. Concentra-tions are available in: 8.) economics, b) quantitative analysis, c) biology and bio~chemistry, d) chemistry, e) harvesting operations and 1') political science. Concen-trations other than those listed may be arranged through the department.

DUAL DEGREE PROGRAM
A dual degree program is available with the Department of Economics andBusiness whereby students can obtain, in addition to a Bachelor of Science inwood science and technology, a second Bachelor of Science in economics.Additional credits beyond those required for the single degree program arenecessary. Capable students can usually obtain additional credits within the fouryears of the regular undergraduate program.
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CURRICULUM
Students study nature of wood as a natural resource and its processing by meansof a systematic study of the properties of wood and the processes involved in itsutilization and manufacture. ‘The curriculum’s flexibility enables students to specialize in areas of interest asthey apply to the wood science and technology field. Sound mathematics and naturalscience background allows a materials science approach to wood to develop con—currently with training in the processing technology of wood and wood basedproducts and in decision making applied to wood product manufacturing.After the sophomore year students attend a six-week wood process laboratorypracticum in the Brandon P. Hodges Wood Products Laboratory. Students thenintern in industry or in institutional research.During the program’s final two years, students choose a concentration inanother discipline outside of the department.

WOOD SCIENCE AND TECHNOLOGY CURRICULUMFRESHMAN YEARFall Semester Credits Spring Semester CreditsMA 112 Analytic Geometry & Calculus A" . 4 MA 212 Analytic Geometry & Calculus B‘ . 3CH 101 General Chemistry I ............. 4 CH 103 General Chemistry II ............. 4ENG 111 Composition & Rhetoric ......... 3 ENG 112 Composition & Reading ......... 3WPS 101 Intro. to Wood and Paper BS 100 General Biology orScience ........................ 1 BO 200 Plant Life ....................... 4Social Science-Humanity Elective .......... 3 Physical Education .‘ ....................... 1Physical Education ........................ 1 —--— 1516
SOPHOMORE YEAR .Fall Semester Credits Spring Semester CreditsE8 201 Economics I or Social Science-Humanity Elective .......... 3EB 212 Economics of Agriculture ......... 3 WPS 203 Wood Structure 8: Properties 11 . 3FY 221 College Physics .................. 5 WPS 220 Wood Protection ................ 3Social Science~Humanity Elective .......... 3 Concentration Elective .................... 3WPS 202 Wood firucture & Properties .. . 3 Free Elective ............................. 3Physical Education ........................ 1 Physical Education ........................ l

15 16
SUMMER PRACTICUM CreditsWPS 205 Wood Products Practicum .......... 5WPS 210 Forest Products Internship ......... 1

6JUNIOR YEARFall Semester Credits Spring Semester CreditsSocial Science-Humanity Elective .......... 3 Social Science~Humanity Elective .......... 3ST 361 Introduction to Statistics for WPS 302 Wood Processing II ............. 3Engineers I ...................... 3 WPS 316 Wood-Polymer Principles ....... 3WPS 301 Wood ProcessingI .............. 3 WPS 344 Introduction to QualityWPS 315 Introduction to Wood-Polymer Control ........................ 3Principles ..................... 2 WPS 491 Senior Problems in Wood &Concentration Elective .................... 3 Paper Science .................. 1— Concentration Elective .................... 314 —16
SENIOR YEARFall Semester Credits Spring Semester CreditsSocial Science-Humanity Elective .......... 3 WPS 442 Wood Mechanics & Design ...... 3WPS 484 Wood Operations ............... 3 Concentration Electives ................... 6WPS 441 Introduction to Wood Mechanics . 2 Free Electives ............................ 6WPS 491 Senior Problems in Wood & -—Paper Science .................. 2 15Concentration Electives ................... 6 V— Hours Required for Graduation ........... 12916

* Students with mathematical aptitude and interest are encouraged to substitute MA 102, MA 201and MA 202 for the mathematical sequence listed.
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LIBERAL ARTS
R. O. Tilman, Dean
W. B. Toole 111, Associate Dean
The School of Liberal Arts offers programs of study which lead to baccalaureateand advanced degrees in the disciplines comprising the humanities and socialsciences, and also offers courses in these areas which are part of the programs ofall undergraduate students in the University. In this way the University providesan opportunity for its students to prepare for a full life in professions and occupa-tions that require intellectual flexibility, broad knowledge, and a basic compre-hension of human beings and their problems.Nine departments are included in the School of Liberal Arts: economics andbusiness (also a department in the School of Agriculture and Life Sciences),English, history, foreign languages and literatures, philosophy and religion, physi-cal education, political science, sociology and anthropology (also a department inthe School of Agriculture and Life Sciences) and speech-communication. Under-graduate majors are offered in economics, accounting, business management, Eng-lish, history, French, Spanish, philosophy, political science, sociology, speech-communication, and multi-disciplinary studies. In some departments special concen-trations are available within the major programs: e.g., writing and editing(English), criminal justice (political science or sociology), and social work (sociol-ogy). A teacher education option is available in English, speech-communication,French, Spanish, and social studies (history, economics, political science, sociology).Degrees granted include the Bachelor of Arts, the Bachelor of Science, the Masterof Arts, and the Doctor of Philosophy, as well as professional degrees in economics,political science, and sociology.

BACHELOR OF ARTS PROGRAM
FRESHMAN YEARFall Semester Credits Spring Semester CreditsENG 111 Composition & Rhetoric ......... 3 ENG 112 Composition & Reading ......... 3History“ .................................. 3 History ................................... 3Mathematics"‘ ........................... 3-4 Mathematics ............................. 3-4Foreign Lsguage 201 (Intennediate)**" 3 Philosophy*”" ......................... 3Social Science“** ........................ 3 Social Science ............................ 3Physical Education ........................ 1 Physical Education ........................ 1
16-17 16-17

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsLiterature""*" .......................... 3 Literature ................................ 3Natural Science”"‘"” ................... 3-4 Natural Science ...................... -~-3'4Hective .................................. 3 Social Science ........................... 3Social Science ............................ 3 Elective ........................... 3Elective .................................. 3 Area. Elective"“*“"" - -------------- 3Physical Education ........................ 1 Physical Education ........................ 1
16-17 16-17
JUNIOR YEARFall Semester Credits Spring Semester CreditsMajor‘”"”" ........................... 6 Major .................................... 9Electives ................................. 9 Electives ................................. 6

15 15
SENIOR YEARFall Semester Credits Spring Semester CreditsMajor .................................... 9 Major .................................... 6Bectives ................................. 6 Electives ................................. 9

15 15Hours Required for Graduation ........... 124
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‘ A two-semester program including a course concerned with pre-industrial Western or non-Western societies (HI 204, 207. 208, 209, 215, 216, 263. 264, 265, or 266), and anotherdealing with the United States or post-industrial Western societies (H1 205, 210, 211, 233.241, 242, 243. 244. or 272).“ ’I‘wo semesters required for economics and business or sociology majors (MA 111-112 orthe equivalent required for economics and business: the same recommended for sociologybut any two mathematics courses other than MA 116 allowed). For all other liberal artsmajors the requirement may be satisfied with any two mathematics courses other than MA115 or one course other than MA 115 plus a course in computer science, statistics, or logic."’ Proficiency required at the first-semester intermediate level in French, Spanish, German,Russian, Italian, Latin, Greek, or Portuguese. Proficiency at the second-semester inter-mediate level in one of these languages is required for English, speech-communication, andforeign language majors.“” The requirements call for twelve hours of social science representing at least three of thefollowing disciplines: anthropology, economics, political science, psychology, sociology. Atleast nine of these hours must be outside the student's major field.““‘* Three hours of philosophy, exclusive of logic (PI-II 201 and 335), are required.””” This requirement calls for any two of the following survey courses in British literature,American literature, and foreign language literature: Eng 261. Eng 262, Eng 265, Eng 266,FLG 301, FLG 302, FLS 301, FLS 302, FLF 301, FLF 302, FLS 303. FLS 304.“"‘“ This requirement calls for a minimum of eight credit hours including one basic introductorycourse from physics. chemistry, or the biological sciences [CH 101, CH 103, CH 105 (withCH 104 lab), CH 107, CH 111; PY 205. PY 208, PY 211. PY 212, PY 231, PY 232: 88 100or BS 105; BO 200]. The remaining hours may be completed through other courseschosen from the preceding list or through any of the following courses: PY 221, P'Y 223,Z0 221, Z0 400. 20 490; BO (20) 360; GN 301; NTR 301, CY 101, GY 120, CY 208: MAS200: MY 201.“‘“‘“*“ One of the following courses in fine arts, literature in translation, religion, or speech-communication is required: ENG 290, ENG 325, ENG 346, ENG 347, ENG 397; FLR 303,FLR 304: GRK 320: FLF 491, FLG 498, FLS 491: all FL 250 courses: Art 200; ArtHistory; DN 441; MUS 200. MUS 210. MUS 215, MUS 220, MUS 301, MUS 302, MUS 320;any course in religion: SP 340, SP 361, SP 420, SP 430.”“”‘" Major requirements for the Bachelor of Arts range from 30- 42 hours. Most of the majorprograms call for 30 hours of work above the basic courses in a discipline.

BACHELOR OF SCIENCE PROGRAM
FRESHMAN YEARFall Semester CreditsCH 101 General ChemistryI .............. 4ENG 111 Composition & Rhetoric . . . . . . . . . 3Mathematics‘ ................... 4Physical Education ........................ 1Humanities/Social Science ElectiveM ...... 3

15

Fall $017168!" CreditsPHI 205 Problems &. Types of Philosophy. 3Mathematics ....................>I"! 205 or 211 General PhysicsPhysical Education ........................‘ 1Foreign Language/English Literature*** .. . 3
14-15

SOPHOMORE YEAR

JUNIOR YEARFall Semester CreditsBS 100 General Biology ................. 4History or Philosophy of Science””‘ ...... 3Course II—Major ......................... 3Course III—Major ........................ 3Advanced Technology or ScienceCourse 1"““ ........................ 3-4
16-17
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Spring Semester CreditsCH 107 Principles of ChemistryorCH 103 General Chemistry II 4ENG 112 Composition & Reading . .. .. .. .. 3Mathematics ............................. 3-4Physical Education ....................... 1Humanities/Social Science Elective ........ 3
14-15

Spring Semester CreditsHumanities/Social Science Elective' ........ 3Course I—Maior”” ...................... 8Mathematics .............................. 3FY 208 or 212 General Physics .. .. . .. 4Phmica] Education ..................... .. 1Foreign Languages/English Literature . 3
17

Spring Semester CreditsHumanities/Social Science Elective ........ 3Course IV—Major ........................ 3Course V—Major 3Advanced Technoloyv or ScienceCourse II ............................. 3-4Zoology 201 Animal Life orBotany 200 Plant Life ................... 4
16-17



SENIOR YEARFall Semester Credits Spring Semester CreditsCourse VI—Major ........... ' .............. 3 Course VIII—Major ....................... 3Course VII—Major ........................ 3 Course IX (Seminar in Major) ............. 3Advanced Technology or Science Course 11 .3-4 Advanced Technology or ScienceElectives ................................. 6 Course IV ----------------------------- 3'4Electives ................................. 615-16 _15-16Total Hours Required for Graduation ...... 127
‘ One of the following four-course sequences: 1) MA 102. 201, 202 and 231, 301, 312. 405; 2) MA112, 212.114.214.“‘ Twelve hours in humanities and/or social sciences in areas outside major discipline.*" Six hours of foreign language and/or English literature at 200 level or above.**"‘* Twenty-seven hours are required in economics, English, history. philosophy. or political science.*"‘*** One of the following: HI 322, HI 321. PHI 405. HI 341. or MA 433.**“‘"* A 15<hour concentration is required in some area of science or technoloy.

COOPERATIVE EDUCATION IN THE B.A. AND B.S. PROGRAMS
Cooperative Education in Liberal Arts seeks to broaden the student’s intellectualhorizons and at the same time provide an introduction to the world of business,industry, government, or finance in preparation for a career after graduation. Thefreshman and senior years are usually spent on campus while the sophomore andjunior years are devoted to alternate periods of on-campus study and off—campuswork. The student is paid by the employer for work experiences. Ordinarily the pro-gram takes five years to complete, but students who are willing to take anaverage of 18 hours a semester and attend summer school can finish in four years.Further information can be obtained from the Director of Cooperative Educationin Liberal Arts (124-D Tompkins Hall).

JOINT LIBERAL ARTS-ENGINEERING PROGRAM
Some students may want to combine a Bachelor of Science in engineering witheither a Bachelor of Science or Bachelor of Arts in liberal arts. When the twoare carried along together, the double degree program can be completed in fiveyears. Those interested should contact the Director of the Freshman EngineeringDivision and the Associate Dean of Liberal Arts.

Economics and Business
Patterson Hall
Professor W. D. Toussaint, Head of the Department
Professor B. M. Olsen, Assistant Head of the Department and Coordinator of Ad-rising
Professor F. D. Sobering, Assistant Head ofthe Department, In Charge ofErtension
H. T. Daniel, Scheduling Officer
TEACHING, RESEARCH AND EXTENSION
Professors: R. C. Brooks, A. J. Coutu. E. W. Erickson, R. M. Fearn, D. G. Harwood. D. M. Hoover.L. A. Ihnen, P. R. Johnson, R. A. King. H. L. Liner. G. A. Mathis, T. E. Nichols Jr.. E. C. PasourJr.. E. A. Proctor, C. R. Pugh, R. A. Schrimper. J. A. Seagraves, R._ L. Simmons. C. B. Turner,W. L. Turner, C. R. Weathers. R. C. Wells. J. C. Williamson Jr.: Professors Emeriti: A. J. Hartley,D. R. Dixon. J. G. Sutherland (USDA). E. W. Swanson; Associate Professors: J. G. Allgood, D. S.Ball. G. A. Carlson, J. S. Chappell, R. D. Dahle, M. M. El-Kammash. R. S. Fenwick, B. L. Gardner,H. C. Gilliam Jr. (USDA), L. H. Hammond, C. W. Harrell Jr.. D. M. Holthausen, H. A. Homme.D. N. Hyman. Thomas Johnson, C. P. Jones. E. W. Jones. F. A. Mangum Jr.. C. J. Messere. D. F.Neuman. R. J. Peeler Jr.. R. K. Perrin. J. C. Poindexter Jr.. P. S. Stone, R. E. Sylla, J. W. Wilson;Associate Professor Emeritus: R. S. 308]; Assistant Professors: R. L. Clark, L. E. Danielaon.D. B. Diamond, J. E. Eaaley ,Jr., D. J. Plath, A. R. Gallant. T. J. Grennes. C. R. Knoeber. J. S.Lapp. M. P. Loeb, R. B. McBurney Jr.. M. B. McElroy. L. B. Perldnson (USDA), W. P. Pinna,T. M. Reynolds. W. J. Wessels; Visiting Assistant Professors: G. M. Scobie. R. B. Vernon: Assistant
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Professors Emeritt': J. C. Matthews Jr., E. M. Stallings. O. G. Thompson, Ruby P. Uzzle; Instructors:A. M. Beale Jr..‘ W. P. Brown. M. R. Hilliard, M. T. Holcomb. D. M. Holmes. J. M. Jefferys, E. W.Leonard, T. N. Taylor; Special Lecturers: C. L. Bergold. G. A. Gunderson. W. P. Windham; Exten-sion Specialists: C. E. Hammond. S. C. Riddick, S. R. Sutter; Associate Members of the Faculty:R. H. Berhard (Industrial Engineering), W. D. Cooper (Textile Technology). D. L. Holley (Forestry)
The economics and business program develops in the student critical and

analytical skills which underlie the ability to understand contemporary problems
and institutions, both in their historical setting and under conditions of change.
The curriculum furnishes the academic background necessary for positions in indus-try, government service and graduate work (see pages 12-13 and consult the Gradu-
ate Catalog) in economics, business and the social sciences.The Department of Economics and Business offers degrees in several under-
graduate fields of study. These include the Bachelor of Arts degrees in accounting,
business management, economics and the Bachelor of Science degree in economics.In addition, the department offers the social studies teacher education option to
prepare the student for “A" certification in North Carolina secondary schools.The department is administered jointly by the Schools of Agriculture and LifeSciences and Liberal Arts. For information on agricultural economics, see pages
66-67.The department also provides service courses for the various technical schools
and the Division of Continuing Education. An increasing number of curricula now
offer a minor program in economics or business.The department maintains a library including technical reference books, majorprofessional journals and government publications. Research publications from
other institutions throughout the United States are on file. Computational facilities
are available for students whose research problems involve extensive analysis of
data, as well as for those students who want to learn to use computer facilities.
The department has a specially-trained clerical and programming staff and hasaccess to an IBM System/370 Model 165 operated by the Triangle University
Computational Center. Access is also available to other medium speed terminals
and an IBM System/360 Model 40 located on the University campus.
BACHELOR OF ARTS IN ECONOMICS
The Bachelor of Arts degree in economics consists of 27 hours in prescribed

and elected courses. Of these, 12 hours are required in the core. The remaining 15
hours are economics electives which are primarily society oriented.

Credits Credits
EB 301 Production and Prices ............ 3 EB 490 Senior Seminar in Economics ..... 3EB 302 Aggregate Economic Analysis' Restrictive Electives in Economics ......... 15Theory and Policy ................ 3 —EB 350 Economics and Business 27Statistics ........................ 3
BACHELOR OF ARTS IN ACCOUNTING
The Bachelor of Arts degree in accounting consists of 39 hours in prescribed

and elected courses. Of these, 12 hours are required in the core. The remaining 27
hours are divided among six hours of electives in economics and 21 hours in
accounting courses. CreditsEB 301 Production .and Prices ............ 3E8 302 Aggregate Economic Analysis:Theory and Policy ................ 3EB 350 Economics and BusinessStatistics“ ....................... 3
"‘ ST 311, 361, or 371 may be substituted for EB 350.

CreditsACC 468 Professional AccountancyResume ........................ 3Restricted Electives in Economics .......... 6Accounting Concentration ................. 21
39

BACHELOR OF ARTS IN BUSINESS MANAGEMENT
The Bachelor of Arts degree in business management consists of 33 hours inprescribed and elected courses. Of these, 18 hours are required as the core. The
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remaining 15 hours are divided among six hours of electives in economics andnine hours from three ofthe five areas of business concentration.
Credits CreditsACC 260 Accounting I—Concepts of EB 307 Business Law I .................. 3Financial Reporting ............. 3 EB 490 Senior Seminar in Economics ..... 3EB 301 Production and Prices ............ 3 Restricted Electives in Economics .......... 6EB 302 Aggregate Economic Analysis: Electives from Areas of BusinessTheory and Policy ................ 3 Concentration .......................... 9EB 350 Introduction to Methods of —Economic Analysis“ .............. 3 33

‘ ST 311, 361, or 371 may be substituted for EB 350.
SOCIAL STUDIES TEACHER EDUCATION OPTION
The Bachelor of Arts degree with a major in economics, social studies teachereducation option, consists of a modified economics major plus 24 hours of comple-mentary courses in history, sociology, anthropology and political science. Additionalcourses in psychology and education (including student teaching) in the 129 hourprogram complete the requirements for “A” certification. The social studies teachereducation program is open to majors in economics, history, political science, andsociology and anthropology. Admission to the program, however, is limited to ap-proximately 15 students per semester. Applicants are selected on the basis of aca-demic competition and dedication to teaching.

Credits CreditsEB 301 Production and Prices ............ 3 Restricted Electives in Economics .......... 15EB 302 Aggregate Economic Analysis: —Theory and Policy ................ 3 Total Economics Courses .................. 24EB 350 Economics and Business Complementary Courses in HistoryStatistics" ....................... 3 and Social Sciences ..................... 24
‘ ST 311, 361, or 371 may be substituted for EB 350.
BACHELOR OF SCIENCE DEGREE
The Bachelor of Science degree with a major in economics consists of 27 hoursin prescribed and elected courses. Of these, 15 or 18 hours are required as the core.Nine of the remaining hours must consist of economics electives.Credits CreditsEB 201 Economics I ..................... 3 EB 350 Economics and BusinessEB 202 Economics II“I ..... ‘.............. 3 StatisticsMl ...................... 3EB 301 Production and Prices ............ 3 EB 490 Senior Seminar in Economics ..... 3EB 302 Aggregate Economic Analysis: Restricted Electives in Economics .......... 9Theory and Policy ............... 3 —27" EB 202 may be waived subject to the approval of the student's faculty adviser.“‘ ST 311, 361. or 371 may be substituted for EB 350.

Elective Courses
Students must complete at least two courses selected from the specified list ofeconomics electives, the two intermediate theory courses (EB 301 and EB 302)and one of the basic statistics courses before enrolling in Senior Seminar (EB 490or EB 468).These electives, primarily society oriented are: EB 304, EB 370 (HI 370), EB371 (H1371), 410, 413, 422, 430, 431, 435, 436, 442, 448, 451, 475, 491, 501, 502, 515,521, 533, 540, 550, 551, 555, 561 (ST 561), 570, and 574 (SOC 574).Additional firm-oriented economics electives are available. These courses areoften considered business courses and are intended to provide skills for dealingwith problems at firm level. The areas of business concentration are:Finance: EB 304, 415, 420Business Management: EB 310, 525, 535Marketing: EB 311, 313, 430, 521Personnel: EB 326, 332, 431Production: EB 303. 325, 523. 551
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Courses from other departments may be used to fulfill business concentrationrequirements upon approval of the Department of Economics and Business.
English
Winston Hall
Professor L. S. Champion, Head oft/1e Department
Professor R. B. White Jr., Assistant Head ofthe Department
Professor P. E. Blank, Coordinator ofAdvisi'ng
Professors: J. D. Durant. M. Halperen. A. S. Knowles. B. G. Koonce Jr.. F. H. Moore Jr.. G. OwenJr.. W. B. Toole III, P. Williams Jr.: Professors Emeriti: L. C. Hartley, H. G. Kincheloe, R. G.Walser: Associate Professors: L. J. Betts Jr.. P. E. Blank Jr.. J. W. Clark Jr.. E. P. Dandridge Jr..J. B. Easley, H. A. Hargrave, L. F. Jeffers. D. M. Lucas, W. E. Meyers, C. E. Moore. M. S.Reynolds. D. D. Short. N. G. Smith. J. J. Smoot, H. C. West, M. C. Williams: Assistant Professors.-J. S. Anhorn. B. J. Baines. M. M. Brandt. E. D. Clark, V. C. Downs. E. D. Engel. J. M. Grimwood,A. H. Harrison. W. E. Haskin. M. T. Hester, L. T. Holley. J. A. Kilby Jr., M. F. King. V. B.Lentz. L. H. MacKethan. N. 8. Rich. K. L. Seidel, J. N. Wall Jr.. R. V. Young Jr.: Instructors:G. W. Barrax. C. M. Blackman. G. B. Blank. J. H. Bolch. A. E. Brown, D. P. Ewing. J. S. Griffin,J. H. Hobbs. C. R. Horner, M. B. Jones, S. B. Jordan. H. J. Joseph, A. H. McDonald. G. I. Matthews.'1‘. J. O‘Sullivan. K. S. Spears, G. L. Stephenson, T. Toher. J. P. Williams: Part-Time Instructor:S. Y. Graham
The Department of English offers basic and advanced courses in composition,language, and literature. The freshman courses, common to all curricula and pre-requisite to all advanced courses in English, are designed to give intensive trainingand practice in written communication, in addition to an introduction to literarytypes. Courses in communication of technical information and in creative andadvanced expository writing are ofi'ered to meet requirements in special curriculaand to provide elective credits. Advanced courses are available for a major inliterature (Bachelor of Arts program), majors in English—writing and editingoption (Bachelor of Arts program) or teacher certification option (Bachelor of Artsprogram), and a concentration in literature (Bachelor of Science program), as wellas for general electives.For graduate degrees, see pages 12—13.

B.A. PROGRAM, MAJORS IN ENGLISH
Bachelor of Arts Degree Program—The student must schedule 36 semester hoursbeyond the usual six hours in freshman composition. Basic requirements includethe sophomore survey of English literature, a course in Shakespeare, and at leastone course in American writers. Beyond these courses, the student may pursuespecial interests within the limits of two recommended categories. In the finalsemester, a special seminar (ENG 496) will serve as a capstone to one’s study.Bachelor of Arts in English—Writing and Editing Option—The student mustschedule 36 semester hours beyond the usual six hours in freshman composition.Courses are included in journalism, technical writing, public Speaking, radio,television and literature. In the final semester, a special seminar (ENG 496) willserve as a capstone to one’s study. Additionally the student must schedule 15-18semester hours in a track or discipline in which one wishes to apply communicationskills.

B.A. PROGRAM, TEACHER EDUCATION OPTION IN ENGLISH
English majors may enroll in the teacher education option offered by the Schoolof Liberal Arts in cooperation with the School of Education. Students who completethis program are eligible to apply for certification to teach English in secondaryschools in North Carolina. The requirements of the program include 28 semesterhours in professional courses and 36 semester hours in English beyond the usualsix hours in freshman composition. Students desiring to enter this program shoulddeclare their intention before the spring of the sophomore year and are requiredto file a formal application for admission which must be approved in order for themto participate.
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B.S. PROGRAM, CONCENTRATION IN ENGLISH
Bachelor of Science Program—The student, in consultation with his or herdepartment adviser, must schedule 27 semester hours beyond the usual six hours infreshman composition, including the senior seminar.

Foreign Languages and Literatures
Harrelson Hall
Professor A. A. Gonzalez, Head ofthe Department
Associate Professor Gilbert G. Smith, Assistant Head of the Department and Co-ordinator ofAdoising
Professor: E. M. Stack; Professor Emeritus: G. W. Poland: Associate Professors: T. P. Feeny. G.Gonzalez. J. R. Kelly. M. Paschal. E. W. Rollins Jr., S. E. Simonsen. H. Tucker Jr.: AssociateProfessor Emeritus: F. J. Alli-ed; Assistant Professors: S. T. Alonso. L. L. Cofresi. T. N. Hammond,W. M. Holler. B. Nogara, V. M. Prichard. C. E. Scrum, J. H. Stewart; Assistant Professor Emeritus:R. B. Hall; Instructors: S. de la Queriere. D. D. Girardi, E. M. Jezierski. L. K. Stillman
MAJORS IN FRENCH OR SPANISH

All the general requirements for the Bachelor of Arts degree must be met, in-cluding six hours of literature survey outside the major field. Degree designationsare: B.A. in French Language and Literature, BA. in Spanish Language andLiterature, French Language and Literature Teacher Education option and SpanishLanguage and Literature Teacher Education option.
Bachelor of Arts degree—Students must complete 36 hours beyond the ele-mentary courses (101-102), including a senior seminar. Majors must take 12additional hours of related studies in a second foreign language or in British andAmerican literature. Spanish majors have the additional option of 12 hours inHispanic studies.B.A. Program with Teacher Education Option—In collaboration with the Schoolof Education, the department offers a program upon completion of which graduatesmay be certified as secondary school foreign language teachers in the North Caro-lina public school system. Candidates should advise their academic counsellor asearly as possible for the proper planning of their curriculum. They should formallydeclare their intention by the spring semester of the sophomore year.No graduate degrees are given in foreign languages, but special courses andcertification examinations are offered for advanced degree students.

History
Harrelson Hall
Professor B. W. Wishy, Head ofthe Department
Assistant Professor J. A. Mulholland, Coordinator ofAdvising
Professors: B. F. Beers, M. L. Brown Jr., M. S. Downs. R. W. Greenlaw. W. C. Harris. D. E. King.J. M. Riddle. S. Suval; Professors Emcriti: S. M. Noblin. L. W. Seegars: Associate Professors:J. R. Banker. W. H. Beezley. C. H. Carlton. R. N. Elliott. J, P. Hobbs. G. D. Newby. R. H. Sack.E. D. Sylla, M. E. Wheeler; Associate Professor Emeritus: L. W. Bernhardt; Adjunct AssociateProfessor: T. W. Mitchell; Assistant Professors: R. M. Collins, C. J. Constantin. J. E. Crisp. C. W.Harper. C. F. Kolb. A. J. LaVopa, J. A. Mulholland, R. G. O’Brien. D. M. Scott
An understanding of the historical background of our times is expected of theeducated person. The Department of History makes it possible for students to gainthis understanding through a wide range and variety of courses at all levels fromintroductory through graduate.A wide range of introductory courses is available to satisfy the history require-ment or part of the humanities and social sciences requirement in most Universitycurricula. Students in the School of Liberal Arts are required to take two coursesin history—one dealing with a culture significantly different from our own in pre-industrial Western or non-Western societies and the other dealing with our own
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culture in the United States or post-industrial Western societies.The Department of History in cooperation with the Division of Continuing Educa-tion makes available a variety of introductory courses by correspondence. Some in-troductory courses and most graduates courses are offered in the eveningFor graduate degrees offered, see pages 12-13.
BACHELOR OF ARTS DEGREE PROGRAM
A history major must take 30 hours of course work in history in addition to thesix hours required of all students in the School of Liberal Arts. These 30 hoursmust include a senior seminar. At least 24 hours of the 30 must be at the 300 levelor above.

BACIIELOR OF ARTS PROGRAM ‘VITH TEACHER EDUCATION OPTION
History majors may enroll in the teacher education program offered by theSchool of Liberal Arts in cooperation with the School of Education. Students whocomplete this program are eligible for certification to teach social studies insecondary schools in North Carolina. In addition to Bachelor of Arts degree re-quirements, students are required to take professional courses in education andpsychology and additional social sciences courses. Students desiring to enter thisprogram should declare their intention during their sophomore year. They arerequired to file an application for formal admission during their junior year.Admission is competitive and the criteria include an overall grade point averageof 2.5 or better.

BACIIELOR OF SCIENCE PROGRAM
A concentration in history involves 18 hours of course work beyond the six hoursrequired of all students in the School of Liberal Arts, plus a senior seminar. Of the18 hours, at least 12 must be at the 300 level or above.

Multi-Disciplinary Studies
Multi-Disciplinary Studies Committee
Professor R. S. Bryan (Philosophy and Religion), Chairman
Professor W. B. Toole (English)
Associate Professor W. C. Harris (History)
Associate Professor M. M. Sawhney (Sociology and Anthropology)
Associate Professor J. W. Wilson (Economics and Business)
Professor Paul A. Bredenburg and Associate Professor W. Curtis Fitzgerald, Co-ordinators of Advising
The multi-disciplinary studies program allows a student to design his or herown academic major. Instead of following the requirements for a major in one ofthe traditional disciplines, the candidate for the Bachelor of Arts degree in multi-disciplinary studies has the responsibility of organizing a concentration or field ofspecialization frlohi two or more disciplines. A concentration in Latin Americanstudies might, for example, combine related courses in language, literature, history,economics, sociology and political science.The freshman and sophomore basic requirements for the multi-disciplinarystudies program are the same as for the other Bachelor of Arts programs in LiberalArts. In satisfying basic requirements in language, humanities, social science,mathematics and natural science, the student should, whenever possible, choosethose courses that are most appropriate as background for the courses in his orher major concentration.
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ADMISSION TO THE PROGRAM
To become a candidate for a major in multi—disciplinary studies, a student firstsecures application forms and information from the office of the dean of the Schoolof Liberal Arts (Tompkins Hall, Room 118) or from the office of the chairman ofthe Multi-Disciplinary Studies Committee (Harrelson Hall, Room 122), thenprepares a tentative proposal which includes a list of courses comprising 30 credithours and an essay of 300-500 words explaining one’s reasons for desiring to makethis set of courses the field of specialization. The student’s proposal is reviewedby a faculty sponsor and submitted to the Multi-Disciplinary Committee for con-sideration. After a thorough examination to determine whether the set of coursesproposed as a multi—disciplinary major is academically sound and coherent, thecommittee will recommend that the Dean of Liberal Arts accept or reject theproposal; or it will be sent back to the student and his or her sponsor with sug-gestions for modification and resubmission.

Philosophy and Religion
Harrelson Hall
Professor R. S. Bryan, Head ofthe Department
Associate Professor W. C. Fitzgerald Jr., Coordinator of Advising and AssistantHead of the Department
Professor: P. A. Bredenberg; Associate Professors: W. R. Carter. W. L. Highfill. R. S. Metzger,T. H. Regan, A. D. VanDeVeer: Assaociate Professor Emeritus: J. L. Middleton; Assistant Pro-fessors: H. D. Levin, J. H. Moorhead, A. W. Sparer, J. C. VanderKam: vatmctors: D. D. Auerbach.R. I. Nagel, C. L. Stalnaker
The Department of Philosophy and Religion at North Carolina State University:1) serves the needs of the University at large by providing courses devoted to thediscussion of the great philosophic ideas of western civilization and of the religiousnotions which have had an impact on all of civilization, and 2) provides an oppor-tunity for extensive technical study in philosophy for those students who wish toconcentrate in this field either for its own sake or as an ideal intellectual foun-dation for subsequent graduate or professional study.Programs lead to two degrees in philosophy, the Bachelor of Arts and theBachelor of Science. Candidates for the Bachelor of Arts degree in philosophy mustcomplete 30 hours in philosophy not including the introductory course, Problemsand Types of Philosophy (PHI 205). These must include either Logic (PHI 201) orSymbolic Logic (PHI 335); courses in the development of western philosophicthought (PHI 300, 317, 318, and 319); and a seminar (PHI 490). Candidates for theBachelor of Science degree in philosophy must complete 27 hours in philosophy.These must include PHI 300, PHI 317, PHI 318, PHI 319, PHI 335, PHI 490 andPHI 405, Philosophy of Science.

Physical Education
Carmichael Gymnasium
Professor F. R. Drews, Head ofthe Department
Associate Professors: J. B. Edwards Jr.. A. M. Hoch, H. Keating, W. R. Leonhardt. W. H. Sonner;Assistant Professors: A. L. Berle, J. V. Brothers. R. C. Combs, N. E. Cooper. J. M. Daniels. R. G.Gwyn, J. W. Isenhour Jr., M. S. Rhodes. J. L. Shannon, W. M. Shea. E. A. Smaltz; Instructors:W. A. Cheek. T. W. Evans. V. M. Leath, R. H. Nicholson. C. E. Patch. T. C. Winslow. G. E. Wall

North Carolina State University requires from two to four semesters in physicaleducation to be taken consecutively during the freshman and sophomore years. Thespecific number of semesters of required physical education is determined for eachstudent by the Department of Physical Education. Insofar as faculty, facilities andallotment of time permits, each student is guided into courses which will best meetindividual needs.
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Prescribed Courses—Prescribed courses are designed to meet the specific studentneeds as determined by tests. Prescribed courses are: Health and Physical Fitness,Beginning Swimming I, Beginning Swimming II, Restricted Activity I and Re-stricted Activity II. The Health and Physical Fitness course is required of all newfreshmen. The Department of Physical Education also requires a demonstratedsurvival swimming ability or placement in the appropriate beginning swimmingcourse.Controlled Elective Courses—Elective courses are grouped under one of theseareas: aquactics, combatives, developmental activities, individual sports and teamsports. Students are encouraged to develop proficiency in at least two vigorouslifetime sports.The courses PE 280, Emergency Medical Care and First Aid, and PE 285, Per-sonal Health, are offered as electives but do not constitute credit towards meetingphysical education requirements.
Political Science
Tompkins Hall
Professor W. J. Block, Head ofthe Department
Associate Professor K. S. Petersen, Coordinator ofAdvising
Professors: F. V. Cahill. J. T. Caldwell, A. Holtzman. R. O. Tilman; Associate Professors: J. H.Gilbert, H. G. Kebschull, J. P. Mastro, J. M. McClain, K. S. Petersen, M. S. Soroos. J. 0. Williams;Assistant Professors: B. B. Clary. E. S. Fairchild. J. A. Hurwitz, T. E. Marshall. G. R. Rassel.E. R. Rubin. D. W. Stewart. J. E. Swiss: Visiting Instructors: S. H. Kessler. M. L. Vasu

The Department of Political Science offers basic and advanced courses in all majorfields of the discipline: American government and politics (local, state and national),comparative government and politics, international relations and organizations,political theory, public administration and methodology of political science. Thedepartment provides an area in which students may concentrate their majorefforts, and it affords opportunities for the study of government and administrationto students in other curricula and schools.Graduate courses in political science are available at N. C. State and at FortBragg. For graduate degrees see pages 12-13 and consult the Graduate Catalog.The department conducts a State Legislative Internship Program in alternateyears. It also participates in the State Government Internship program, whichfunctions under the sponsorship of the Institute of Government at Chapel Hill.
MAJOR IN POLITICAL SCIENCE

Bachelor of Arts Program—Major requirements are: 30 hours (in addition toany political science course which may be taken to satisfy the 12-hour social sciencerequirement), 21 of which must be at the 300-level or above; PS 201 or equivalent;at least six hours in each of three pairs of deciles (Pair A: American Politics/Policyand Administration; Pair B: International or Comparative Politics; Pair C: Poli-tical Theory/Scope and Methods) and a Political Science Seminar (indicated by itsPS course number: any number whose first digit is 4 and whose last digit is 5 orhigher or any number in the 560’s).The department recommends that its majors, whenever practicable, take MA 111and MA 112 in fulfillment of the School of Liberal Arts mathematics requirement.
CONCENTRATION IN POLITICAL SCIENCE

Bachelor of Science Program—A concentration in political science requires 27hours of course work in the discipline, including PS 202, PS 391 and a subsequentseminar in political science.Criminal Justice (either B.A. or B.S.)—The Departments of Political Science andSociology and Anthropology offer undergraduate majors a concentration in criminaljustice. This concentration includes 24 semester hours of specialized study. Theprogram develops students who may move into middle management and policy
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making positions in agencies such as police, court, correctional, probation andparole agencies.Students interested in criminal justice should contact Dr. Erika Fairchild, 221Tompkins Hall, Political Science, or Dr. Elizabeth Suval, 230 1911 Building,Sociology and Anthropology.Teacher Education Option—A major in political science may also choose a teachereducation option. This is a 130-credit hour degree program which includes thenormal 30-hour major plus the required professional education courses. Successfulcompletion of the program leads to certification to teach social studies in thesecondary schools.
Sociology and Anthropology
(Also see Agriculture and Life sciences)
1911 Building
Professor S. C. Mayo, Head of the Department
Associate Professor E. M. Suval, Assistant Head ofthe Department
Professor J. N. Young, Coordinator ofAdvising
TEACHING AND RESEARCH
Professors: L. W. Drsbick, C. P. Marsh. G. C. McCsnn, H. D. Rawls, M. M. Sawhney, J. N. Young:Professor Emeritus: C. H. Hamilton; Associate Professors: R. C. Brisson, W. B. Clifford II, A. C.Davis, C. V. Mercer, R. L. Moxley, R. D. Mustian, G. S. Nickerson, I. E. Russell, 0. Uzzell, R. C.Wimberley: Visiting Associate Professor: K. D. Kim; Assistant Professors: W. T. Austin, C. G.Dawson, R. S. Ellovich. L. R. Della Fave, V. A. Hiday, T. M. Hyman, P. T. McFarlane, J. G.Peck. L. J. Rhoades. J. O. Shurling, P. L. Tobin, M. L. Walek, J. M. Wallace, M. T. Zingrsff;Visiting Assistant Professors: H. L. Adkins, J. F. Denny. R. L. Gilmore
EXTENSION
Professor: J. N. Collins, In Charge of Community Development
Professors: J. D. George. M. E. Voland; Professor Emeritus: J. W. Crawford; Associate Professors:V. E. Hamilton, T. N. Hobgood Jr., C. E. Lewis, P. P. Thompson; Assistant Professor: C. W. Moody

This department teaches students the principles and techniques for understandinghuman group behavior. The department seeks: 1) to train students to becomeleaders in organizing groups and communities and in administering programs;2) to qualify exceptional students on the undergraduate and graduate levels forsociological research, teaching and extension work; 3) to solve problems in humangroup relations through scientific research; and 4) to extend research results tothe people of the State.
BACHELOR OF ARTS DEGREE
The following departmental requirements must be met by all students majoringin sociology: A minimum of 30 hours in the major field including SOC 202, Prin-ciples of Sociology; SOC 301, Human Behavior; SOC 415, Introduction to Sociologi-cal Theory; SOC 416, Research Methods; a minimum of five electives, at least twoat the 400 or higher level in sociology; and SOC 490, Senior Seminar in Sociology.The department also requires 15 additional hours of social science including onecourse in psychology; ANT 252, Cultural Anthropology, and an additional ANTcourse are strongly recommended. One course in statistics is also required.Social Work—The curriculum prepares students for a professional career in avariety of agency and program settings designed to enrich the quality of life forpersons served and to enable individuals, families, groups and communities to im-prove social functioning. The program combines 30-36 hours of classroom and fieldplacement instruction which helps students to incorporate and use the values,knowledge, methods and techniques of social work practice. Graduates have fullprofessional status and may be granted advanced standing in a two-year Master’s
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degree program in social work. The curriculum is accredited by the Council onSocial Work Education.Criminal Justice—The criminal justice option seeks to develop a professionalorientation that will be relevant both to occupational goals and participation as acitizen in community affairs. Courses in both political science and sociology are in—cluded in a 28—hour block that provides a general background in crime causation andagencies of criminal justice plus the opportunity to select from more specific coursesdealing with deviance, juvenile delinquency, the court system, correctional facili—ties, and the like, including field placement in an agency of the criminal justicesystem. -Social Studies Teacher Education Option—This curriculum prepares the stu-dent for state certification in social studies in the secondary school system. Theinclusion of a professional semester with practice teaching and the need for abroad base in the social sciences makes this a comparatively demanding programwith somewhat less opportunity for free electives. Courses in education and psy-chology are taken beginning in the sophomore year in preparation for the teachingexperience. In addition, the student learns the basic concepts of economics, politicalscience, anthropology and history, as well as sociology.

Speech-Communication
Tompkins Hall
Professor W. G. Franklin, Head ofthe Department
Assistant Professor T. L. Attaway, Coordinator of Advising
Professor: C. A. Parker; Associate Professor Emeritus: L. H. Swain: Associate Professors: L. R.Camp. H. E. Munn Jr.,' Assistant Professor: T. L. Attsway. R. A. Francesconi, R. A. Leonard,B. L. Russell; Instructors: J. C. Schnur, G. P. Schumacher, N. H. Snow

Speech-Communication is conceived as: (1) a humanistic study; (2) a social andbehavioral science, and (3) a natural science. Characteristically, humanistic studyof speech and its consequences employs historical, critical, philosophical, esthetic,and literal analyses of the intentions, actions, and effects of oral communication.Scientifically viewed as a symbolic interaction, speech is an object of empiricalinquiry in laboratory and field. Conceived as physiological, acoustic, and learnedbehavior, speech—communication receives the rigorous experimental analyses ofthe biological and physical sciences. Such multiple approaches are requisite tocomprehending the complexity of the speech act.
MAJOR IN SPEECH-COMMUNICATION

Bachelor of Arts Degree Program—The major in speech-communication includes30 semester hours. The curriculum in speech-communication requires five pre-scribed courses in speech. The student may elect courses within the field fromamong offerings in broadcast communication, organizational communication, pub-lic communication, speech science communication and theatre communication tocomplete the 30-hour requirement.
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PHYSICAL AND
MATHEMATICAL SCIENCES
Cox Hall
A. C. Menius Jr., Dean
J. D. Memory, Associate Dean
The School of Physical and Mathematical Sciences trains potential scientistsand mathematicians; gives technical support to curricula in North Carolina State’sother seven schools; and does research in physical sciences and mathematics. Theseactivities are carried out by seven academic departments: biochemistry, chemistry,computer science, statistics, geosciences, mathematics and physics. The Institute ofStatistics (Raleigh section) and the Department of Physical Sciences Research arealso associated with the School of Physical and Mathematical Sciences.Graduates of the school are recruited for technical and administrative positionsin industrial research and development laboratories, universities and colleges, non-profit research organizations and government agencies. A large percentage of thegraduates undertake advanced study leading to the Master of Science and Doctor ofPhilosophy degrees.The high school student with an above-average performance in mathematics,chemistry or physics, and a basic interest in natural phenomena and their mathe-matical descriptions, should consider a career in physical sciences or mathematics.The school consistently attracts outstanding students; approximately one—third ofits students graduate with honors or high honors.

FACILITIES
Classrooms and school offices in the campus’ center are listed under eachdepartment. In addition, physics research laboratories are located in Daniels Halland the Nuclear Science Building and at the Triangle Universities Nuclear Labora-tory in Durham. Biochemistry research is underway in Folk and Withers Halls.Special equipment and laboratories include a plasma physics laboratory supportedby a research tube—making facility; a radio—chemistry laboratory; a one-millionvolt Van de Graaff accelerator; analog and ambilog computers; an IBM 1130digital; a laser research laboratory; a Varian Associates HA-lOO high resolutionnuclear magnetic resonance spectrometer; an upper atmosphere laboratory; abiomathematics and biophysics laboratory; undergraduate and graduate desk com-puting laboratories; biochemical research and teaching laboratories; and .an ultra-violet-infrared—visible spectroscopic laboratory. Other campus facilities for teachingand research are electron microscopes, a heterogeneous nuclear reactor designedfor operation at 100 kilowatts, complete x-ray laboratories with diffraction andradiographic equipment, a Beckman Model E analytical ultracentrifuge, precisioninstrument shops, and an IBM 360 Model 40 digital computer connected by tele-communication lines to the Model 75 at the Triangle Universities ComputationCenter. N. C. State also participates in the Triangle Universities Nuclear Labora-tory which has a 0-35 Mev. cyclo-graaff accelerator.

CURRICULA
The school offers undergraduate programs of study leading to the Bachelor ofScience degree with a major in chemistry, computer science, geology, mathematics,meteorology, physics or statistics. These curricula have similar freshman years,enabling a freshman to change, without loss of time, from one department toanother in the school.
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SHORT COURSES AND INSTITUTES
Several short courses and specialized institutes are offered throughout theacademic year and during the summer months in chemistry, computer science,geology, mathematics, physics, and statistics for high school teachers and collegeprofessors. For information, write the school dean.In addition, certain regular courses may be taken for credit through correspond-ence or evening classes through the Division of Continuing Education in Raleigh,Charlotte or in the Greensboro-Burlington—Winston-Salem area. For informationwrite North Carolina State University Division of Continuing Education, Raleigh.

SUPERIOR STUDENT AND HONOR PROGRAMS
Exceptional students may be selected to participate in the Superior StudentProgram during their freshman and sophomore years. Enriched courses in chemis-try, English, mathematics, and physics have been developed specifically for programparticipants. At the beginning of the junior year, promising students may selectspecial courses, participate in undergraduate research, and receive some graduatecredit toward the Master of Science degree during the senior year.Well-prepared students entering the school may seek advanced placement inchemistry, history, mathematics, or physics by passing qualifying examinations.

STUDENT ACTIVITIES
In addition to University-wide extracurricular activities and honor organizations,the School of Physical and Mathematical Sciences has student chapters of thefollowing professional and honor organizations: Society of Physics Students, PiMu Epsilon, the American Chemical Society, and the Association for ComputingMachinery.The Science Council, composed of elected students from the school, sponsors andparticipates in a wide variety of technical and social activities.

GRADUATE STUDY
The Master of Science degree is available with a major in biochemistry, bio-mathematics, chemistry, geology, marine sciences, statistics, mathematics, appliedmathematics and physics. The Master of Biomathematics is offered. The Doctor ofPhilosophy degree is available in biochemistry, biomathematics, chemistry, marinesciences, statistics, mathematics, applied mathematics and physics.

Chemistry
Dabney Hall and Withers Hall
Professor C. L. Bumgardner, Head ofthe Department
Professor R. H. Loeppert, Assistant Professor W. P. Ingram Jr., Assistant Headsofthe Department
Professor R. H. Loeppert, Coordinator of Advising
Professors: H. A. Bent. J. Bordner. L. H. Bowen, M. K. DeArmond, F. W. Getzen, F. C. Hentz Jr.(Director of General Chemistry), Z. Z. Hugus Jr., S. G. Levine, G. G. Long, C. G. Moreland, A. F.Schreiner (Graduate Administrator). W. P. Tucker, G. H. Wshl Jr., R. C. White: Adjunct Professor:M. E. Wall; Professors Emeriti: G. O. Doak. W. J. Peterson. W. A. Reid. P. P. Sutton; AssociateProfessors: H. H. Carmichael, T. C. Caves. A. F. Coons. C. E. Gleit, K. W. Hanck. L. A. Jones.M. L. Miles (Director of Organic Laboratories), D. W. Wertz; Associate Professor Emeritus: W. E.Jordan: Assistant Professors: Y. Ebisuzaki. W. R. Johnston. W. L. Switzer, T. M. Ward; AssistantProfessor Emeritus.- T. J. Blalock; Instructors: E. H. Manning, G. J. Shaw; Instructors Emeriti:J. W. Morgan. G. M. Oliver: Teaching and Research Technicians: M. C. Bundy, D. E. Knight;Teaching Technician and General Laboratory Coordinator: R. L. McClean

Chemistry is the science dealing with the composition of all substances andchanges in their composition. Chemists have contributed to the synthetic fiber
160



' 3 - Q-Is’vvx ,/ 7
EN £219. 60.0w %W%%3Q(Ja§)qv\anx {2% '1???AA. ’ u
fi :11}; Wfififi dwaflzg 50—4) $1803 1/77

:Dw 5/7 aammffigm: BCI-uquv—lgu.“ .hq

“IDN 315$ dejwltéw-l jig-a) 4~t8~7$afl 5%? ;‘

m A“; gamma %Waf%% 50-4) q~l%*78LH IM ‘1
M 4.5; \Mmsiiwfifl: 569—1) 614%»12 “‘HS .hq
“DU AW? MWWMA) :51qu 565v0)q~12«78m§§‘/79



industry, petroleum products and fuels, plastics, the food processing industry,nuclear energy, modern drugs and medicine. Today’s chemists are concerned withthe fundamental building blocks of all materials—atoms and molecules—leading toimprovement of old materials, development of new ones and control of our environ-ment.
OPPORTUNITIES
The chemical industry is the nation’s largest manufacturing industry. Chemistscomprise the largest proportion of scientists in the United States, and futuredemand for chemists should continue to grow. A variety of jobs is open to thechemist: biochemistry, metallurgy, space science, oceanography, sales or manage-ment, pure research. Chemists are employed in almost every field based on moderntechnology and opportunities in the field of education are many and varied. TheBachelor of Science program in chemistry provides an excellent premedicalcurriculum.

UNDERGRADUATE CURRICULA
BACHELOR OF SCIENCE IN CHEMISTRY
The Bachelor of Science curriculum (shown below), accredited by the AmericanChemical Society, includes a strong, broad background in mathematics, physicsand the liberal arts. The basic areas of organic, physical, inorganic and analyticalchemistry are stressed. Laboratory and classroom work develop the skills,knowledge and inquiring spirit necessary for a successful career in chemistry. Theminor field and elective credits allow individual diversity at the junior and seniorlevels. Many undergraduates participate in current departmental research throughpart-time employment or a senior research project. The curriculum prepares thestudent for jobs open to the Bachelor of Science chemist or for advanced graduatework. For graduate degrees, see pages 12-13 and consult the Graduate Catalog.

BACHELOR OF SCIENCE, CHEMICAL SCIENCES OPTION
The chemical sciences option is a more flexible program for students who do notwish to become professional chemists but who wish to pursue interdisciplinarystudies with an emphasis on chemistry. This program has less stringent require-ments in mathematics, physics and chemistry than does the accredited Bachelor ofScience program, thus permitting greater latitude in selection of courses fromother disciplines. A student desiring this option should enroll initially in thestandard Bachelor of Science curriculum. Near the end of the first year, one maytransfer to the option after receiving departmental advisory committee approvalfor one’s goals and program.

B.S. CHEMISTRY CURRICULUMFRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chemistry I ............. 4 CH 107 Principles of Chemistry ........... 4CH 106 Laboratory Techniques I .......... 1 CH 108 Laboratory Techniques II ......... 1ENG 111 Composition and Rhetoric ....... 3 ENG 112 Composition and Reading ....... 3MA 102 Analytic Geometry and MA 201 Analytic Geometry andCalculus I ....................... 4 Calculus II ...................... 4Social Science ............................ 3 FY 201 General Physics“ ................. 4Physical Education ........................ 1 Physical Education ....................... 1
16 17

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 221 Organic Chemistry I ............. 4 CH 223 Organic Chemistry II ............ 4English Elective .......................... 3 English Elective .......................... 3MA 202 Analytic Geometry and MA 301 Applied Differential Equations I .. 3Calculus III ..................... 4 FY 203 General Physics‘I ................. 4FY 202 General Physics" ................. 4 Free Electives ............................ 3Physical Education ........................ 1 Physical Education ........................ 1
16 18
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JUNIOR YEARFall Semester Credits Spring Semester CreditsCH 428 Qualitative Organic Analysis ..... 3 CH 401 Systematic Inorganic Chemistry .. 3CH 431 Physical Chemistry I ............. 3 CH 433 Physical Chemistry II ............ 3Humanities—Social Sciences ............... 3 CH 434 Physical Chemistry IIFLG 101 Elementary German I ........... 3 Laboratory ............ '. ......... 2Minor“ ......... .; ..................... 3 Humanities—Social Sciences ............... 3— FLG 102 Elementary German II .......... 315 Minor .................................... 3
17

SENIOR YEARFall Semester Credits Spring Semester CreditsCH 41] Analytical Chemistry I ........... 4 CH 413 Analytical Chemistry II .......... 4Chemistry Elective ........................ 2 Humanities—Social Sciences .............. 3Humanities—«Social Sciences .............. 3 Minor .................................... 3Minor .................................... 3 Free Elective ............................ 6Free Electives ............................ 4 —— 1616 Hours Required for Graduation ........... 131

Computer Science
Dabney Hall
Professor D. C. Martin, Head ofthe Department
Associate Professor T. L. Honeycutt, Associate Department Head and Coordinatorof Advising
Professors: W. Chou, P. E. Lewis, D. A. Link. L. B. Martin; Associate Professors: D. R. Deuel.R. J. Fornaro, D. F. McAllister. J. D. Powell, W. E. Robbins, A. L. Tharp; Adiunct AssociateProfessor: L. H. Williams: Assistant Professors: S. D. Danielopoulos. L. E. Deimel Jr.. J. W.Hanson, M. J. Lee. K. Tsi. N. F. Williamson; Instructors: M. R. Austin. A. B. Finger; VisitingInstructor: J. Hatch: Special Lecturer: F. W. Houghtaling
The discipline of computer science has developed during the past 25 years as adirect consequence of rapid growth of the electronic computer. This technologicaldevelopment has great impact on man and the way he lives. Almost all areas ofindustry, the military establishment, government agencies, education and businessuse computers and new applications continue to arise. Computers are used to helpmake and operate our automobiles, airplanes and space ships; to help design ourhighways, bridges and buildings; to handle banking transactions and to assistin management decisions; to analyze farm production; as a research tool for thescientist; to monitor manufacturing processes, utilities and communication; and toprovide a multitude of other services.

OPPORTUNITIES
A wide range of jobs exist for computer scientists since computers have diverseapplications. Salaries are good for both men and women. There is a need for basicresearch into the principles of computer system design and the analysis of computa-tional algorithms and students may choose to continue their training with graduatestudy.

*The sequence PY 205, 208. 407 may be substituted for FY 201. 202. 203, with approval of theadviser."“‘ The minor may be in any field closely related to chemistry. such as mathematics, physics. computerscience, geoscience, statistics. biological sciences, engineering or science education. A total of {ourcourses in two such areas may constitute a "split" minor. The minor field should be chosen inconsultation with the faculty adviser prior to or during the junior year.
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CURRICULUM
This undergraduate curriculum leads to a degree of Bachelor of Science in com-puter science. Core courses provide foundations in programming and computerlanguages, the structure of data, computer architecture, solution methods includingnumerical analysis and simulation, and the theory of computation. The restrictedelectives chosen in consultation with one’s adviser during the junior year allowexploration of specific computer science areas or fields such as information science,operating systems, computer architecture, and analysis of algorithms. One maystudy fields in which there are significant computer applications like management,physical, biological and social sciences, numerical analysis and statistics.Students in other departments may select courses in computer science as elec-tives to broaden their programs of study and to learn how to use the computer forsolving problems.

COMPUTER SCIENCE CURRICULUM
FRESHMAN YEARFall Semester Credits Spring Semester CreditsCSC 101 Introduction to Programming 3 CSC 102 Programming Concepts .......... 3MA 102 Analytic Geometry and MA 201 Analytic Geometry andCalculus I ....................... 4 Calculus II ...................... 4ENG 111 Composition and Rhetoric ....... 3 ENG 112 Composition and Reading ....... 3Basic Science ............................. 3 Basic Science ............................. 3PE 100 Health and Physical Fitness ...... 1 Physical Education ........................ l

14 14
SOPIIOMORE YEARFall Semester Credits Spring Semester CreditsCSC 112 Basic Computer Organization CSC 311 Data Structures ................. 3' and Assembly Language ......... 3 MA 312 Introduction to DiflerentialMA 405 Introduction to Matrices and Equations ....................... 3Linear Transformations .......... 3 FY 208 General Physics .................. 4P“! 206 General Physics ................. 4 Humanities-Social Sciences ................ 3Hurnanities«Social Sciences ................ 3 Restricted Elective ........................ 3Literature ................................ 3 Physical Education ....................... 1Physical Education ........................ 1 —— 1717

JUNIOR YEARFall Semester Credits Spring Semester CreditsCSC 302 Introduction to Numerical CSC 312 Computer Organization andMethods ........................ 3 Logic .......................... 3CSC 322 Applied Algebraic Structures . 3 CSC 412 Introduction to ComputabilityST 371 Introduction to Probability and Language and Automata ........ 3Distribution Theory ............... 2 ST 372 Introduction to StatisticalHumanities-Social Sciences ................ 3 Inference and Regression ......... 2Restrictive Elective ....................... 3 Humanities-Social Sciences ................ 3Free Elective ............................. 3 Restricted Elective ........................ 3—— Free Elective ............................. 317 —17
SENIOR YEARFall Semester Credits Spring Semester CreditsCSC 411 Introduction to Simulation ...... 3 Restricted Elective ....................... 3Restricted Elective ....................... 3 Restricted Elective 3Restricted Elective ....................... 3 Restricted Elective ........................ 3Humanities-Social Sciences ................ 3 Humanities-Social Sciences ................ 3Free Elective ............................. 3 Free Elective 3

16 1.5
Hours Required for Graduation ........... 126
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Geosciences
Withers Hall
Professor C. J. Leith, Head of the Department and Coordinator of Advising
Professors: H. S. Brown. E. G. Droessler. W. J. Saucier; Professors Emeriti: J. M. Parker III, J. I...Stuckey: Associate Professors: S. P. S. Arya. V. V. Csvaroc Jr.. C. D. Harrington. G. S. Janowitz.C. E. Knowles. L. J. Pietrafesa, A. H. Weber. C. W. Welby; Adjunct Associate Professors: F. S.Binkowski, J. T. Peterson. J. R. Smith. W. H. Spence; Associate Professor Emeritus: E. L. MillerJr.: Assistant Professors: M. J. Aldrich. E. F. Stoddard, T. L. Tsui. G. F. Watson, R. H. Weisberg.I. J. Won: Adjunct Assistant Professors: W. D. Bach Jr.. J. K. Ching, R. E. Eskeridge: Instructors:T. B. Curtin. D. T. Long
The geosciences include the overlapping divisions of the physical, chemical andbiological earth sciences, such as geology, geophysics, geochemistry, hydrology,meteorology, oceanography and paleontology. The Department of Geosciences offerscourses in these disciplines and awards the B.A. and BS. degrees in geology andthe RS. degree in meteorology. Degree programs in oceanography are at thegraduate level only. (For graduate degrees offered see pages 12-13 and consult theGraduate Catalog.)Geology is the professional field in which geological knowledge and techniquesare focused on the solution of problems concerned with the environment, with theoccurrence, origin, distribution and behavior of rocks, with mineral deposits, withraw material supplies and with a variety of engineering projects. Many engineeringundertakings—siting and construction of dams and reservoirs, tunnels, buildingsand highways—depend on geological setting knowledge. Discovery, evaluation,development and conservation of mineral resources (including fossil fuels andground water) and the disposal of liquid and solid wastes require quantitative andanalytical application of geologic principles.Meteorology is the science of the atmosphere, including the processes and thephenomena within the atmosphere, the interactions with earth’s land and seasurface below and with the solar atmosphere above. Its objectives are to applyunderstanding of the atmosphere and the processes within to benefit mankind inhis welfare and endeavors. The meteorology curriculum provides basic training forroles in both theory and application. The student is prepared for research or pro-fessional applications.No activity on earth is unaffected by the natural conditions and processes of ouratmospheric environment. A familiar purpose of meteorology is to provide weatherforecasts so man may protect himself intelligently from damages by weather andplan beneficially his individual activities for the immediate future. In addition toweather information reports to the public, meteorology reaches into broader aspectsof environmental technology. Increasing concern about “environmental quality,”in relation to operations and welfare, and to the impacts on air quality by commerceand industry have led to expanded concepts of atmospheric monitoring and the needfor research and services applied to industrial operations, environmental planningand government regulation. Among meteorology fields are atmospheric pollution,weather modification and control, and interrelations with agriculture, industryand marine science.The oceans are the subject of major research programs worldwide. The Depart-ment of Geosciences offers undergraduate and graduate courses in geological,meteorological and physical oceanography.Remote sensing imagery provides a new dimension to geosciences. These dataare utilized for teaching and research.

OPPORTUNITIES
Geologists are employed by oil companies, quarrying concerns, exploration com-panies, construction firms, railroads, public utilities, banks and insurance com-panies; iron, steel and other metal producers, manufacturers using nonmetallicraw materials such as ceramics, cement and abrasives; municipal, state and federalgovernment agencies, schools, colleges, museums and research institutes. There isa growing need for the application of geological science to engineering construction
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in connection with highways, foundations, excavations, beach erosion control andwater supply problems. The mineral industry of the Southeast has expanded sub-stantially in the last decade.Basic meteorological services are provided by federal government agencies, pri-marily the National Oceanic and Atmospheric Administration and components ofthe Department of Defense; these agencies are the principal employers of meteorol-ogists. This work may involve atmospheric sensing and measurement, including theuse of meteorological satellites and space probes; data analysis and computation;weather forecasting, and guidance services to aeronautics, agriculture, forestry,hydrology, and recreation and public health. Meteorologists are used in environ-mental planning and regulation at the state and local levels. Power generating andfuel transmission industries, engineering firms, weather consulting firms, insurancecompanies, major retailing businesses, and schools and colleges and research insti-tutions are employing meteorologists because of recognition of the involvement ofthe atmosphere on their activities.
CEOSCIENCES CURRICULUM
LEADING T0 B.A. DEGREE IN GEOLOGYFRESHMAN YEARFall Semester Credits Spring Semester CreditsENG 111 Composition and Rhetoric ....... 3 ENG 112 Composition and Reading ....... 3MA 122 Analytic Geom. and Ca]. I ........ 4 MA 212 Analytic Geom. and Cal. 11 ....... 3Social Science-Humanities‘ ............... '. 3 CY 222 Historical Geology ............... 3CY 101 General Physical Geology ......... 3 Social Sciences-Humanities“ ............... 3CY 110 Physical Geology Laboratory ...... 1 Physical Education ........................ 1Physical Education ........................ 1 ——- 1315SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 101 General Chemistry ............... 4 CH 103 General Chemistry II ............. 4Social Science-Humanities‘ ................ 3 Social Science-Humanities“ ................ 36‘1 330 Crystallography 8: Mineralogy . 3 CY 331 Optical Micros. & X-ray Diff. ..... 4Elective .................................. 3 Physical Education ........................ 1Physical Education ........................ 1 Elective .................................. :3SP 231 Expository Speaking .............. 3 +— 1517

JUNIOR YEARFall Semester Credits Spring Semester CreditsPY 211 General Physics ................. 4 CY 351 Structural Geology ............... 3Social Sciences-Humanities“ ............... 3 Social Science-Humanities‘ ................ 3CY 440 Igneous and Met. Petrology ....... 4 CY 452 Sedimentary Petrology ........... 4ST 311 Intro. to Statistics ................ 3 FY 212 General Physics II ............... 4C50 200 Intro. to Computers 8: . Elective .................................. 3Their Uses ..................... 3 —— 1717
. SUMMER SESSIONCY 465 Geological Field Camp (OPTIONAL)

SENIOR YEARFall Semester Credits Spring Semester ,OreditsCY 462 Field Geology“‘” ................. 3 Geology Elective” ....................... . 3Social Science-Humanities" ................ 3 Electives ................................. 6Electives ................................. 3 Social Science-Humanities" ................ 6Geoloy Elective” ........................ 3 —ENG 321 The Comm. of Tech. Info. ....... 3 15
15 Hours Required for Graduation ........... 124

’ Social Science-Humanities requirements shall contain courses in at least three Humanities (FineArts. History, Literature, Language, Philosophy. Religion) and three Social Sciences (Anthropol-ogy. Economics, Political Science, Psychology. Sociology)."‘ Geology electives must include either Paleontology or Mineral Exploration and Evaluation.“‘ CY 465 Geological Field Camp (or equivalent field camp) may be substituted for CY 462.
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GEOSCIENCES CURRICULUM
LEADING T0 B.S. DEGREE IN METEOROLOGY

FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chemistry I .............. 4 CH 1051’ Chemistry—Principles &ENG 111 Composition and Rhetoric ....... 3 Applications .................... 3MA 102 Analytic Geometry and ENG 112 Composition and Reading ....... 3Calculus I ....................... 4 MA 201 Analytic Geometry andHumanities-Social Sciences ................ 3 Calculus II ...................... 4Physical Education ............... . ........ 1 PY 205 General Physics .................. 4— Physical Education ........................ 115 _15
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 202 Analytic Geometry and MA 301 Applied Differential Equations I . . 3Calculus II ...................... 4 Geophysical Sciences Elective“ ............ 3PY 208 General Physics .................. 4 Communicative Arts‘ ...................... 3Communicative Arts’ ...................... 3 Technical Elective A‘“v ................... 3Humanities-Social Sciences ................ 3 Humanities-Social Sciences ................ 3Physical Education ........................ 1 Physical Education ........................ 1

15 16
JUNIOR YEARFall Semester Credits Spring Semester CreditsMY 411 Introductory Meteorology ......... 3 MY 422 Atmospheric Kinematics 3:MY 421 Atmospheric Statics & Dynamics ....................... 3Thermodynamics ................ 3 MY 435 Measurements and Data Systems . . 3ST 371 Introduction to Probability Technical Elective A”' ................... 3and Statistics .................... 4 Technical Elective 3"” .................. 3Humanities-Social Sciences ................ 3 Free Elective ............................. 3Free Elective ............................. 3 ~——- 1516
SENIOR YEARFall Semester Credits Spring Semester CreditsMY 441 Meteorology Analysis I ........... 3 MY 412 Atmospheric Physics ............. 3MY 443 Meteorological Laboratory I ...... 4 MY 444 Meteorological Laboratory II ...... 4Technical Elective 13”" .................. 3 Technical Elective B”"" .................. 3Humanities-Social Sciences ................ 3 Technical Elective A“‘ ................... 3flee Elective ............................. 3 Free Elective ............................. 3

16 16
Hours Required for Graduation ........... 124

1' Students who intend to take additional chemistry courses. or who plan technical electives whichrequire additional chemistry, should add CH 104 or replace CH 105 with CH 103 or CH 107.Advanced transfer students are permitted to substitute mathematics, science, or engineeringcredits for CH 105." Modern language or speech and technical writing.‘”' Geophysical science elective is selected from among CY 101, GY 120, MAS 200, PY 223, SSC200. CE 201 or 370, FOR 272.‘" Technical elective A includes courses in the sciences, agriculture, and engineering, chosen fromlists approved by the major department and school, but excluding more than one advanced coursein meteorology. It must include at least one course in computer programming.”“Technical elective B constitutes a minor field of emphasis, consisting of at least eight credits inthat subject. Among those available. but not limited to them, are: chemistry, computer science.geology (physical geology. geophysics). mathematics (to include MA 511). physics (seniorcourses), statistics (to include a 500-1evel course). chemical engineering (heat transfer, fluidmechanics. air pollution), civil engineering (hydrology, sanitation, geodetics). electrical engi-neering (field theory, wave propagation, instrumentation), engineering science and mechanics(fluid mechanics), mechanical-aerospace engineering (heat transfer, fluid mechanics), forestry(protection , mensuration, management) , health science (significantly involving atmosphericenvironment), marine science (upper division and graduate). plant science (significantly in-volving atmospheric environment), soil science (to include SSC 511).
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Mathematics
Harrelson Hall
Professor N. J. Rose, Head of the Department
Professor H. V. Park, Associate Head ofthe Department
Professor W. J. Harrington, Assistant Head ofthe Department and Coordinator ofAdvising
Professors: J. W. Bishir, E. E. Burniston. R. E. Chandler, J. M. A. Danby, R. 0. Pulp. W. J. Harring-ton, K. Koh, J. R. Kalb, J. Levine. P. E. Lewis. J. Luh. R. H. Martin Jr., P. A. Nickel, H. Sagan,H. E. Speece, R. A. Struble. H. R. van der Vaart, O. Wesler: Associate Professors: S. L. Campbell.H. C. Cooke, W. G. Dotson Jr.. J. C. Dunn. R. Gellar, R. E. Hartwig, J. E. Huneycutt Jr., D. M.Latch. C. H. Little Jr.. A. Maltbie. J. A. Martin. C. D. Meyer Jr.. A. R. Nolstad, L. B. Page.C. V. Pao, D. M. Peterson, H. A. Petrea, J. A. Roulier. E. L. Stitzi nger, W. M. Waters. J. B. Wilson;Assistant Professors: C. N. Anderson. H. J. Charlton. L. O. Chung, J. E. fianke. M. L. Gardner.D. E. Garoutte, D. J. Hansen, T. Lads. C. F. Lewis. J. Nelson. S. O. Paur, M. S. Putcha. R. T.Ramsay, R. G. Savage, S. Schecter. J. F. Selgrade, R. Silber, J. L. Sox Jr., D. F. Ullrich, R. E.White: Instructors: D. L. Brant, H. L. Crouch Jr.. H. L. Davison, T. F. Gordon
The undergraduate major in mathematics provides a core of basic mathematicscourses with a program of electives sufficiently flexible to prepare a student forgraduate study in pure or applied mathematics (for graduate degrees, see pages12-13), for careers in industry, business or government, or for teaching. A carefullyselected set of required courses and electives in science, humanities and modernlanguage provides a program well adapted to the demands of modern day life.Students with a special interest may take the applied mathematics option.

REQUIREMENTS FOR BACHELOR OF SCIENCE IN MATHEMATICS
Required Mathematics Courses (30 credits)MA 102-201-202 Analytic Geometry and Calculus I, II, IIIMA 114 Introduction to Finite Mathematics with ApplicationsMA 312 Introduction to Difi‘erential EquationsMA 403M Introduction to Modern AlgebraMA 405M Introduction to Linear Algebra and MatricesMA 425 Mathematical Analysis IMA 426 Mathematical Analysis II or MA 512 Advanced Calculus IIMathematics Electives (12 credits)Twelve (12) credits of Mathematics courses at 400-500 levels.Science and Mathematics-related Requirements (17-19 credits)CH 101CSC 101 or CSC 111MA 421 or ST 371-372PY 205-208 (or PY 201-202)Science and Math-related Electives (12 credits)‘(1) At least 6 additional credits of physical science, engineering science. or life science (6-12 credits)(2) Additional courses in Computer Science and/or Statistics (0-6 credits)Required Humanities (15 credits)English 111, 112English or American Literature—one semesterIntroductory History—one semesterForeign Language—completion of the intermediate course no. 201Humanities/Social Sciences Electives (18 credits)At least six (6) of the eighteen credits must be at the 300 or 400 level.Physical Education (4 credits)Free Electives (16-18 credits) Hours Required for Graduation ........... 126
" These elective courses require the approval of the student's adviser.
REQUIREMENTS FOR APPLIED MATHEMATICS OPTION
Required Mathematics Courses (33 credits)MA 102-201-202 Analytic Geometry and Calculus I, II, IIIMA 114 Introduction to Finite Mathematics with ApplicationsMA 312 Introduction to Differential EquationsMA 403M Introduction to Modern AlgebraMA 405M Introduction to Linear Algebra and MatricesMA 425 Mathematical Analysis IMA 426 Mathematical Analysis II or MA 512 Advanced Laiculus II
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MA 430 Introduction to Applied MathematicsMathematics Electives (6 credits)Six (6) credits of Mathematics courses at 400-500 levels.Science and Mathematics-related requirements (17-19 credits)CH 101CSC 101 or CSC 111MA 421 or ST 371-372PY 205-208 (or PY 201-202)Applied/Career-oriented electives (15 credits)(1) Twelve (12) credits’ (in depth) in one Math-related or career-oriented area;(2) Three (3) additional credits in science. (This may be replaced by a 400-500 Math elective if the12 credits in (1) are all in science.)Required Humanities (15 credits)English 111. 112English or American Literature—one semesterIntroductory History—one semesterForeign Language—completion of the intermediate course no. 201Humanities/Social Sciences Electives (18 credits)At least six (6) of the eighteen credits must be at the 300 or 400 level.Physical Education (4 credits)Free Electives (16-18 credits) Hours Required for Graduation ........... 126
‘ These elective courses require the approval of student's advisor.
SAMPLE PROGRAM IN Mathematics(Includes the Applied Mathematics Option)

FRESHMAN YEARFall Semester Credits Spring Semester CreditsMA 102M Analytic Geometry and MA 201M Analytic Geometry andCalculus I ..................... 4 Calculus II .................... 4CH 101 General Chemistry I ............. 4 MA 114 Introd. to Finite MathematicsENG 111 Composition and Rhetoric ....... 3 with Applications ................ 3Introductory History ...................... 3 ENG 112 Composition & Reading ......... 3Physical Education ....................... 1 Science Elective .......................... 3-4— CSC 101 Intro. to Programming .......... 315 Physical Education ........................ 1
17-18

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 202M Analytic Geometry and MA 312 Introd. to DifferentialCalculus III .................... 4 Equations ....................... 3FY 205 General Physics .................. 4 MA 403M Intro. to Modern Algebra ....... 3English or American Literature ............ 3 PY 208 General Physics .................. 4Foreign Language ........................ 3 Humanities/Social Science Elective ........ 3Science/Math-related Elective ............. 3 Bee Elective ............................. 3Physical Education ........................ 1 Physical Education ........................ 1
18 17

JUNIOR YEARFall Semester Credits Spring Semester CreditsMA 405M Introd. to Linear Algebra MA 421 Introd. to Probability ............. 3and Matrices ................... 3 MA 426 Mathematical Analysis 11 ......... 3MA 425 Mathematical Analysis I .......... 3 Science/Math-related Elective .; ........... 3Science/Math-related Elective ............. 3 Humanities/Social Science Elective ........ 3Humanities/Social Sciences Elective ....... 3 Free Elective ............................. 3Free Elective ............................. 3 —-—- 1515
SENIOR YEARFall Semester Credits Spring Semester CreditsMathematics Elective 3 Mathematics Elective“ .................... 3Mathematics Elective 8 Mathematics Elective ..................... 3Humanities/Social Sciences Electives ...... 6 Humanities/Social Science Elective ........ 3Free Elective ............................. 3 Bee Electives ............................ 6

15 15
Hours Required for Graduation ........... 126

"‘ Replace by MA 430 for the Applied Mathematics Option.
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Physics
Cox Hall
Professor A. W. Jenkins Jr., Head ofthe Department
Professor R. R. Patty, Associate Head of the Department and Coordinator ofAdvising
Professors: W. R. Davis. W. O. Doggett. G. L. Hall, G. H. Katzin. E. R. Manring. J. D. Memory, A. C.Menius Jr., G. E. Mitchell, M. K. Moss, J. Y. Park, L. W. Seagondollar, D. R. 'I‘illey, A. W.Waltner: Professors Emeriti: W. H. Bennett, F. W. Lancaster, J. T. Lynn. L. H. Thomas: AssociateProfessors: K. T. Chung. G. C. Cobb. C. R. Gould. C. E. Johnson, Fred Ludo, D. H. Martin, G. W.Parker, J. F. Schetzina; Assistant Professors: D. G. Hesse. Jim IGm, J. R. Mowat, H. L. Owen,J. S. Risley, D. E. Sayers; Associate Members of the Department: J. M. A. Dsnby (Mathematics).R. E. Fornes '(Textiles). R. L. Murray (Nuclear Engineering). D. L. Ridgeway (Statistics)

Physics is the fundamental science of observation, measurement and the mathe-matical description of the particles and processes of nature. In addition to extendingour basic knowledge of the universe, physics provides the means for attackingproblems of importance in modern technology. The variety of the contributions madeby physicists is indicated by activities such as the discovery of new basic particlesof nature, the invention and use of new instruments to probe interplanetary space,the study of processes fundamental to the release of thermonuclear energy, thedevelopment of lasers and solid state devices, the research on the structure andinteraction of nuclei, atoms, molecules and ions. '
PROGRAMS
The Physics Department offers a program of study at the undergraduate levelwhich provides the student with a strong fundamental background and with courseoptions allowing deeper study of selected areas of particular individual interest. Atthe graduate level, a comprehensive fundamental preparation is followed by speciali-zation and research in one of the following areas: atmospheric, atomic, nuclear,nuclear magnetic resonance, plasma, relativity and solid state physics. (See pages12-13 for graduate degrees and consult the Graduate Catalog.)

GRADUATE STUDY
The undergraduate curriculum in physics provides the basic training for a careerin physics or for graduate study. The curriculum leads to a Bachelor of Science inPhysics.

PHYSICS CURRICULUM
FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chemistry I ............. 4 FY 201 General Physics ................. 4ENG 111 Composition & Rhetoric ........ 3 MA 201 Analytic Geometry &MA 102 Analytic Geometry & Calculus II ...................... 4Calculus I ....................... 4 CH 107 Principles of Chemistry ........... 4Humanities-Social Sciences ................ 3 ENG 112 Composition & Reading ......... 3Physical Education ........................ 1 Physics] Education ....................... 1

15 16
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsPY 202 General Physics .................. 4 FY 203 General Physics .......I ........... 4MA 202 Analytic Geometry & PY 413 Thermal Physics ................. 3Calculus III ..................... 4 MA 301 Applied Differential Equations I .. 3Free Elective ............................. 3 Free Elective ............................. 3Humanities-Social Sciences ................ 3 Humanities-Social Sciences ................ 3English Elective .......................... 3 Physical Education ....................... 1Physical Education ....................... 1 —— 1718
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JUNIOR YEARFall Semester Credits Spring Semester CreditsPY 411 Mechanics I ..................... 3 FY 412 Mechanics II ..................... 3PY 414 Electricity & Magnetism I ........ 3 FY 415 Electricity & Magnetism II ....... 3FY 451 Intermediate Experiments PY 452 Intermediate Experiments inin Physics I ..................... 2 Physics II ....................... 2MA 401 Applied Differential Equations II . 3 Mathematics Elective ..................... 3Free Elective ............. . ................ 3 Humanities-Social Sciences ................ 3— Free Elective ............................. 3I4 _l7SENIOR YEARFall Semester Credits Spring Semester CreditsPY 401 Modern & Quantum Physics I ..... 3 FY 402 Modern & Quantum Physics II 3Technical Elective’ ....................... 3 Technical Electives‘ ...................... 6Mathematics Elective ...................... 3 Humanities-Social Sciences ................ 3Humanities-Social Sciences ................ 3 Free Electives ............................ 3Free Elective ............................. 3 —— 1515 Hours Required for Graduation ........... 127
" Technical or Sciences Electives (above 200 level)

Statistics
Cox Hall
Professor D. D. Mason, Head ofthe Department
Professor F. E. McVay, Coordinator ofAdvising
Professors: B. B. Bhattacharyya. C. C. Cockerham, H. J. Gold, M. M. Goodman. A. H. E. Grandage.R. J. Hader, W. L. Haney, D. W. Hayne, H. L. Lucas, R. J. Monroe. L. A. Nelson. C. H. Proctor.C. P. Quesenberry, J. O. Rawlings. D. L. Ridgeway, J. A. Rigney. R. G. D. Steel, H. R. van derVaart. O. Wesler; Adjunct Professor: J. T. Wakeley: Professor Emeritus: G. M. Cox; AssociateProfessors: A. R. Gallant. T. M. Gerig. F. G. Giesbrecht. Thomas Johnson, A. C. Linnerud, A. R.Manson. J. L. Wasik: Visiting Associate Professor: B. S. Weir; Adjunct Associate Professors:D. L. Bayless, J. R. Chromy; Assistant Professors: D. A. Dickey. B. J. Stines; Visiting AssistantProfessor: D. J. Drummond; Adjunct Assistant Professors: A. J. Barr. J. H. Goodnight, H. T.Schreuder; Visiting Instructor: John Warren; Senior Research Technologist: F. J. Verlinden;Associate Statistician: H. K. Hamann; Assisatnt Statisticians: P. H. Geissler, H. J. Kirk. D. W.Turner, 1“. T. Wang

Statistics is the body of scientific methodology which deals with the logic ofexperiment and survey design, the efficient collection and presentation of quantita—tive information, and the formulation of valid and reliable inferences from sampledata.The Department of Statistics is part of the Institute of Statistics, which includesDepartments of Biostatistics and Statistics at Chapel Hill. The Department ofStatistics provides instruction, consultation and computational services on researchprojects for other departments of all schools at North Carolina State Universityincluding the Agricultural Experiment Station. Department staff are engaged inresearch in statistical theory and methodology. This range of activities furnishesa professional environment for training students in the use of statistical proceduresin such fields as the physical, biological and social sciences, and in industrialresearch and development. .The undergraduate program leads to a bachelor of science in statistics. Forgraduate degrees see pages 12-13 and consult the Graduate Catalog.
OPPORTUNITIES
The importance of sound statistical thinking in the design and analysis of quan-titative studies is generally recognized. Industry relies on statistical methods tocontrol the quality of goods in the process of manufacture and to determine theacceptability of goods produced. Statistical procedures based on scientific samplinghave become basic tools in such diverse fields as weather forecasting, opinion
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polling, crop and livestock estimation, and business trend prediction. Because onecan improve the efficiency of use of increasingly complex and expensive experi-mental and survey data, the statistician is in demand wherever quantitative studiesare conducted.
TYPICAL STATISTICS CURRICULUM

FRESHMAN YEARFall Semester h CreditsENG 111 Composition and Rhetoric ....... 3CH 101 General ChemistryI .............. 4MA 102 Analytic Geometry andCalculus I ....................... 4CSC 101 Introduction to Programming . .. . 3Physical Education ........................ 1
15

Spring Semester CreditsENG 112 Composition and Reading ....... 3CH 103 General Chemistry II ............. 4MA 201 Analytic Geometry andCalculus II ...................... 4BS 100 General Biology .................. 4Physical Education ........................ 1
16

SOPHOMORE YEARFall Semester CreditsST 371 Intro. to Probability andDistribution Theory ............... 2MA 202 Analytic Geometry andCalculus III ..................... 4FY 205 General Physics .................. 4EB 201 Economics I ..................... 3Humanities or Social Science Elective ...... 3Physical Education ........................ 1
17

Spring Semester CreditsST 372 Intro. to Statistical Inferenceand Regression ................... 2MA 405 Introduction to LinearAlgebra and Matrices ............ 3PSY 200 Introduction to Psychology ...... 3FY 208 General Physics .................. 4EB 202 Economics II .................... 3Physical Education ........................ 1
16

JUNIOR YEARFall Semester CreditsST 421 Introduction to MathematicalStatistics ........................ 3Major Elective ............................ 3Foreign Language ........................ 3Humanities or Social Science Elective ...... 3Biological Science Elective ................ 3Ree Elective ............................. 3
18

Spring Semester CreditsST 422 Introduction to MathematicalStatistics ........................ 3Major Elective ............................ 6Foreign Language ........................ 3I-‘ree Elective ............................. 3
15

SENIOR YEARFall Semester CreditsST 501 Basic Statistical Analysis ......... 3Major Elective ............................ 3ENG 321 Communication of TechnicalInformation .................... 3Humanities or Social Science Elective ...... 3Free Elective ............................. 3
15

Spring Semester CreditsST 502 Basic Statistical Analysis ......... 3Major Elective ........................... 3SP 231 Expository Speaking .............. 3Humanities or Social Science Elective ...... 3Free Elective ............................. 3
15

Hours Required for Graduation ........... 127
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Research in the textile chemistry laboratory is constantly mmitored.
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TEXTILES
Nelson Textile Building and David Clark Laboratories
D. W. Chaney, Dean
D. S. Hamby, Associate Dean, Textiles Extension and Continuing Education; M. R.Shaw, Assistant Dean, Textiles Research; P. D. Emerson, Head, Textile MachineDesign and Development; W. E. Smith, Assistant to the Dean, Student Services;E. E. Hutchison, Academic Coordinator; G. Rodeffer, Librarian, BurlingtonTextiles Library
The field of textiles is broad. It covers almost every aspect of our daily lives—with applications in medicine, space, recreation and sports, personal safety, environ-mental improvement and control, transportation and in household and apparel uses.These versatile materials—textiles—are made to exacting design specifications bya variety of modern high-speed processes, utilizing tools such as lasers, electronicsand computers. Textiles begins with the synthesis of fibers by man or by nature;it carries through a myriad selection of processes for fabric formation, includingthe steps necessary to make fabrics useful, such as the manufacture of dyestuffsand coloring, chemical auxiliaries and finishes, cutting and fashioning into end-useproducts.The approximately 5,000 graduates of the School of Textiles hold diverse posi-tions, mostly in North Carolina. In the textile and related industries, occupationsrange from manufacturing management, sales, corporate management, designingand styling, research development and technical service to quality control and per-sonnel management. These textile graduates are in the creative and managementdecision-making aspects of the industry. They plan the flow of materials andmachines. They create new products and processes. They solve product and processproblems. They create styles, designs, patterns, colors, textures, and structuresfor apparel, home and industrial uses. They engineer the systems and productsrequired of industrial, space, medical, apparel and other uses of textile products.They deal with computers, automation, product quality, plant performance andenvironmental problems. They manage large and small companies, personnel, andsystems.The School of Textiles prepares young people for careers in the above occupations.A broad background is stressed; two-thirds of the educational program can comefrom the resources of the University outside the School. Opportunities remainexcellent, with the School maintaining one of the University’s best placementrecords. Demand for textile graduates from North Carolina State University isparticularly strong, due in part to the strength of the academic programs. Theseprograms are organized in two departments: textile technology and textilechemistry.

CURRICULA
The School of Textiles offers a broad choice of curricula depending upon individualinterests. Terminal Bachelor of Science programs in textile technology or in textilechemistry permit a broad choice of courses in addition to required core courses.For example, a student may specialize in yarn or fabric structures, in textileeconomics and marketing or in fabric styling and design. The student's curriculumincludes humanities, social sciences and basic sciences and may result in a con-centration in business economics, industrial engineering, languages, mathematics,physics, chemistry, political science, statistics or textile chemistry (or technology).The structure of the course sequence may allow graduate study in either the field ofconcentration or in textile chemistry or technology. It is possible, with one summerof extra work, to obtain a double degree, for example in textile technology andchemistry.Curricula leading to graduate study, particularly to Doctor of Philosophy pro-grams, such as in fiber and polymer science, differ from terminal Bachelor ofScience programs primarily in the junior and senior year. While considerable
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latitude is still possible, there are a number of prescribed courses, the nature ofwhich depends upon the type of graduate study anticipated.Textile chemistry gives the student fundamental education in chemistry em-phasizing the application of this science to textiles. Emphasis on chemical funda-mentals adequately prepares exceptional textile chemistry students for graduatestudy either in pure or applied chemistry. Similarly, students who complete theprogram in any of the concentrations in textile technology with a high degree ofexcellence may do graduate study in numerous areas.Inasmuch as professional textiles work is concentrated in the last two years ofthe student’s program, it is possible for students from junior or community colleges,or other institutions of higher learning, to transfer to the School of Textiles with aminimum loss of time.
INSPECTION TRIPS

For certain textile courses, it is desirable for the student to see the manufacturingprocess under actual operating conditions. When possible, student groups visitoutstanding manufacturing plants. Trip participation is required; transportationcosts and other travel expenses, while held to a minimum, are paid by the student.
SUMMER EMPLOYMENT

Job opportunities for summer employment are available for textile students.Placement assistance is available through the school placement office and frequentlycan be arranged in the student’s home community. Qualified students may arrangeto receive academic credit of up to three hours per summer not to exceed six hoursfor faculty-approved summer jobs.
DEGREES
Upon completion of programs in either textile technology or textile chemistry,the degree of Bachelor of Science is conferred.The School of Textiles offers the following graduate degrees: Master of TextileTechnology; Master of Science in textile technology or in textile chemistry; andDoctor of Philosophy in fiber and polymer science. For general requirements consultthe Graduate Catalog.By faculty agreement candidates for the Doctor of Philosophy degree in otherschools of this institution may specialize in essentially textile-related subjects. Insuch cases, research is usually done in textiles.

THE FOUR-ONE PROGRAM
The School of Textiles has a program which permits a student with a bacca-laureate degree from an accredited college or university to complete the require-ments for a Bachelor of Science degree in textile technology or textile chemistryafter the satisfactory completion of one year of study.Applicants should have completed mathematics, physics and chemistry com—parable to that required in the basic textile technology or chemistry curricula.Under these conditions, the student can complete the degree requirements in tworegular semesters and summer school. Students not meeting minimum require-ments in sciences or applied mathematics could remove deficiencies in the summersession prior to the fall semester, allowing completion of studies at the end of thenormal period or in the following summer sessions.Each applicant’s undergraduate program is considered individually and, ingeneral, a complete transfer of credits is possible.

HONORS PROGRAM
This program offers the exceptional student an opportunity to penetrate deeplyinto an area of special interest with exposure to various forms of research orindependent study. Academically-promising entrants to the School, and studentswho develop academic promise during the freshman year, are assigned to honorsadvisers and are regarded as honors candidates. Special lectures, discussion groups
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and seminars in the freshman and sophomore years introduce and reveal thepossibilities for future development in the honors program. Towards the end ofthe freshman year, selected honors candidates are invited to become full membersof the honors program. In the sophomore year, with honors adviser consent, honorsstudents may begin to develop programs of strength in a special interest area. Thismay necessitate the substitution of preferred courses for those normally required.In the junior and senior years the student develops special interests, culminatingin an honors thesis. The honors thesis ranges from a scholarly review of a specialtopic to a discussion of an experimental research problem.
FACILITIES
The Nelson Textile Building and David Clark Laboratories house one of the 'most modern, best-equipped textile institutions. Included is the Burlington TextilesLibrary, a division of the D. H. Hill Library and one of the country’s most completetextile libraries.

SPECIAL SERVICES
The School of Textiles offers a number of services and programs which enrichesits academic programs.Textile Research is conducted on a wide variety of problems including someconcerns of society with the environment and with health and safety. Frequentlythe problems are interdisciplinary and involve team effort. Students have an oppor—tunity to participate in the solution to current problems.Textiles Extension and Continuing Education is vigorously engaged in by allfaculty. It serves the needs of the textile industry by disseminating research find-ings and offering short courses for executive, scientific and supervisory personnel.The two-way exchange in these activities keeps students and faculty informed on allof the latest developments.Machine Design and Development including well equipped shops, provides engi-neering assistance to the faculty and students. This department endeavors to remaincurrent with recent engineering advances applicable to textiles and maintainsactive liaison with industry and the scientific community.The Office of Student Services is responsible for the placement and financialaid programs of the School of Textiles. The placement function makes availableto a potential employer the credentials of our students for permanent and summeremployment and in a great number of cases performs equally for alumni.The financial aid function operates by committee and makes it possible for anyNorth Carolina student to pursue an education in textiles through scholarships,loans or grants as long as one maintains the University’s academic and moralstandards.

Textile Chemistry
David Clark Laboratories
Professor W. M. Whaley, Head ofthe Department
Associate Professor C. D. Livengood, Coordinator of'Advis-ing
Proflmsn‘rx.‘ K. S. Campbell, D. M. Cates. J. A. Cuculu, R. D. Gilbert. G. Goldfinger. R. McGregor;Professor Emeritus: R. W. Work; Adjunct Professors: A. E. Davis Jr.. H. F. Mark, A. Schindler,A. M. Sookne; Associate Professors: T. H. Guion. M. H. The“, W. K. Walsh; Adjunct AssociateProflrssors: H. N. Friedlander. K. K. Ghush, T. Murayama: Assislant Professor: G. N. Mock;Adjunct Assistant Professors: L. A. Graham, W. R. Martin Jr.
The field of textile chemistry embraces a number of disciplines and is concerned,in part, with those industrial processes that constitute the final steps in thepreparation of textile materials for the consumer. Common terms applied to theseprocesses are scouring, bleaching, printing, dyeing and finishing. Textile chemistryis also concerned with fiber-forming polymers, both natural and man—made, and howthe chemical and physical properties of such materials vary with fiber structure.
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Students receive a fundamental knowledge of the underlying principles that relateto this derivative field and a perspective that includes the many interacting factorsinvolved in the preparation and conversion of polymeric materials to usefulproducts.
FACILITIES

David Clark Laboratories houses offices, classrooms, laboratories and pilotfacilities for instruction and research. The departmental radiation laboratory isin Nelson Building. Radiation facilities include a Cobalt 60 source and a 500 KVElectron Accelerator. ‘Equipment is available for ultra-violet, visible, infrared, nmr and esr spectro-scopy, reflectometry, colorimetry, viscometry, chromotography, differential thermalanalysis, thermal gravimetric analysis, differential scanning calorimetry, instru—mental measurement of color and computer color matching. Common testing equip-ment used for the evaluation of the physical properties of textile materials andfor determining the color-fastness, wash-fastness, etc., of fibers and fabrics is alsoavailable. Complete pilot plant facilities allow demonstration of wet-processingoperations used in textiles.
CURRICULA
The department has three undergraduate curricula: (a) Dyeing and FinishingOperations, (b) Dyeing and Finishing Science, and (c) Polymer Chemistry. Thefirst concentration is primarily for students who wish a terminal Bachelor ofScience degree, whereas the other concentrations are oriented toward advancedstudies. However, the student taking Dyeing and Finishing Operations can useelective courses to achieve a background suitable for graduate studies if he wishesto do so.For graduate degrees see pages 12-13 and consult the Graduate Catalog.

CURRICULUM IN TEXTILE CHEMISTRY
Dyeing and Finishing Science Concentration

FRESHMAN YEARFall Semester Credits Spring Semester . CreditsT 101H Fundament. of Text. ............. 2 T 203 Fiber Science I .................... 3ENG 111 Comp. & Rhetoric .............. 3 ENG 112 Comp. & Reading ............... 3CH 101 Gen. Chemistryl ................. 4 CH 107 Principles Chem. ................ 4MA 102 Analytic Geom. Cale. I ........... 4 MA 201 Analytic Geom. Calc. II ........... 4Physical Education ........................ 1 Physical Education ........................ 1
14 15

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsT 301 Tech. Dyeing Finish ............... 4 TC» 303 Textile Chemistry I ............... 2CH 221 Organic Chem. I ................. 4 T 305 Intro. Color Science ............... 1MA 202 Analytic Geom. Cale. III ......... 4 CH 223 Organic Chem. II ................ 4T 250 Fabric Form. System ............... 4 FY 205 General Physics .................. 4Physical Education ........................ 1 MA 301 App]. Diff. Equat. ................ 3— Free Elective ............................. 317 Physical Education ........................ 1
18

JUNIOR YEARFall Semester Credits Spring Semester CreditsTC 461 Chemistry of Fibers .............. 3 Phys. Chem.lThermo. Elect.”“ ........... 3Dyeing Finishing Elective“ ............... 4 Dyeing Finishing Elect." ................. 5FY 208 General Physics .................. 4 Humanity-Social Sci. Elect. ................ 6T 220 Ysrn Form. System ................ 4 Bee Elective ............................. 3Phys. Chem./Thermo. Elect.*”* .......... 3-4 —1713—19
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SENIOR YEARFall Semester Credits Spring Semester CreditsDyeing Finishing Elective” ............... 3 Polymer Chem. Electf“ .................. 3Polymer Chemistry Elective**“‘ ............. 3 Textiles Electivel ....................... 2-5Humanity-Social Science Elect. ............ 6 Humanity-Social Science Elect. ............ 6PAMS Elective" .......................... 2—4 Free Elective
14>16 14-17

Hours Required for Graduation ........... 130
Restricted electives in“ PAMS'—2-4 credits from the following:CSC 111 .................... 2CH 315 .................... 4ST 361 .................... 3CSC 101 + CSC 251 ........ 4“ Dyeing and Finishing—9 credits from the following:TC 304 ........... 2 TC 405 ........... 1TC 401 ........... 3 TC 406 ........... 2TC 403 ........... 3 TC 412 ........... 3TC 404 ........... 3 TC 505 ........... 3T 606 ........... 33 additional credits from the list above or the following:TC 490 ......... 1—6 TC 591 .......... 3TC 491 .......... 1 T 493 .......... 3‘** Polymer Chemistry—6 credits from the following:T 402 .......... 3 TC 569 .......................... 3TC 504 .......... 3 TC 591 (Polymer Lab Course) ..... 3TC 561 .......... 3 TX 460 .......................... 3TC 562 .......... 3*"" Physical Chemistry/Thermodynamics—G credits from the following:CH 431 ....... 3 CH431 ........ 3 or CHE 205 ....4CH 433 ....... 3 CH 495 (Physical . 3 CHE 316 ..... 3— Chemistry) — —6 6 7
lTextiles—2«5 credits in TC. TXT or T courses at 300-500 level (including any elective course indyeing and finishing or polymer chemistry listed above).
DYEINC AND FINISHING OPERATIONS CONCENTRATION

FRESHMAN YEAR‘ Fall Semester CreditsT lOlH Hndament. of Text. ............. 2ENG 111 Comp. & Rhetoric .............. 3CH 101 Gen. Chemistry I ................ 4MA 112 Analytic Geom. Calc. A .......... 4Physical Education ........................ 1
14

SOPHOMORE YEARFall Semester CreditsT 301 Tech. Dyeing Finish ............... 4CH 221 Organic Chem. I ................. 4T 250 Fabric Forming Syst. .............. 4orT 220 Yarn Forming Syst. ................ 4Humanity-Social Science Elect. ............ 3Physical Education ........................ 1
16

JUNIOR YEARFall Semester CreditsTC 461 Chem. of Fiber ................... 3T 220 Yarn Forming Syst. ................ 4orT 250 Fabric Forming Syst. .............. 4

Spring Semester CreditsT 203 Fiber Science I ............... '..... 3ENG 112 Comp. 8: Reading .............. 3CH 107 Principles Chem. ................. 4MA 212 Analytic Geom. Calc. B ........... 3Physical Education ........................ 1
14

Spring Semester CreditsTC 303 Textile Chem. I .................. 2T 305 Intro. Color Sci. ................... 1CH 223 Organic Chem. II ................ 4FY 211 General Physics .................. 4Humanity-Soc. Science Elect. .............. 3Free Elective ............................. 3Physical Education ........................ 1
18

Spring Semester CreditsPhys. Chem./Thermo. Elect.”" ........... 4TC 404 Text. Chem. Tech. ................ 3TC 406 Text. Chem. Tech. Lab. ........... 2TC 412 Text. Chem. Analysis ............. 3
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TC 403 Text. Chem. Tech. ................ 3TC 405 Text. Che. Text. Lab ............. 1FY 212 General Physics .................. 4Humanity-Soc. Science Elect. .............. 3
18

Humanity-Social Sci. Elective .............. 3Free Elective ............................. 3
18

SENIOR YEARFall Semester CreditsPAMS Elective” . ....................... 24Text. Elect.‘ .............................. 6Textiles Elective‘” ................ . . 3Humanity-Social Science Elect. ........ ‘. . . . 3
14-16

" Textile Chemistry Electives: 9 hrs. from following:

Spring Semester CreditsPAMS Elective” ........................ 3-4Textile Chem. Elective‘ ................... 3Textiles Electives ........................ 2-4Humanity—Social Science Elect. ............ 3flee Elective ............................. 3
14—17

Hours Required for Graduation ........... 129
TC 304; TC 401; TC 490; TC 491: TC 561;TC 562; TC 569; TC 591: T 402. T 493" PAMS Electives: 5-8 hrs. from following or related courses:MA 114: MA 301; CH 315; ST 361; CSC 111;CSC 200 or CSC 101 + CSC 251*“ Textile Electives: 5-7 hrs. from any TC. TX or T courses in 300-500 level.”" Physical Chemistry/Thermodynamics elective: either CHE 205 or CH 331

Note: (1) any course listed in Dyeing and Finishing Science or Polymer Chemistry may be sub—stituted for required courses in Dyeing and Finishing Operations in the same subject andat the same level. Example MA 102 for MA 112 or PY 205 for FY 211.(2) any student wishing Textile Management training is encouraged to select from the fol-lowing list of courses for the 5-7 hours designated for textile elective courses:TX 380TX 480TX 482
TX 484TX 491 - SupervisionTX 586

POLYMER CHEMISTRY CONCENTRATION
FRESHMAN YEARFall Semester CreditsT 101H findsment. of Textiles .......... 2ENG 111 Comp. & Rhetoric .............. 3CH 101 Gen. Chemistry I ................ 4MA 102 Analytic Geom. Calc. I ........... 4Physical Education ........................ l

14

Spring Semester CreditsT 203 Fiber Science I .................... 3ENG 112 Comp. & Reading ............... 3CH 107 Principles Chem. ................. 4MA 201 Analytic Geom. Calc. II .......... 4Physical Education ........................ l
15

SOPHOMORE YEARFall Semester CreditsT 301 Tech. Dyeing Finish. .............. 4CH 221 Organic Chem. I ................. 4MA 202 Analytic Geom. Calc. III ......... 4T 250 Fabric Form System ............... 4Physical Education ........................ 1
17

Spring Semester CreditsTC 303 Textile Chem. I .................. 2T 305 Intro. Color Science ................ 1CH 223 Organic Chem. II ................ 4FY 205 General Physics .................. 4MA 301 App]. Diff. Equa. ................ 3Free Elective ............................. 3Physical Education ........................ l
18

JUNIOR YEARFall Semester CreditsTC 461 Chem. of Fibers .................. 3FY 208 General Physics ................. 4T 220 Yarn Form. System ................ 4Phys. Che.lThermo. Elect.**** ............ 3-4Humanity-Soc. Sci. Elect. .................. 3
17-13
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Spring Semester CreditsPhys. ChemJThermo. Elect.*“* ........... 3PAMS Elective“ ......................... 2~4Polymer Chem. Elect.“* .................. 3Humanity-Soc. Sci. Elect. ................. 3Bee Elective ............................. 3
14-16



SENIOR YEARFall Semester Credits Spring Semester CreditsDyeing Finishing ElectiveM ............... 3 Polymer Chem. Elect.*" .................. 3Polymer Chemistry Elective‘“ ............ 6 Textiles Electivel ........................ 2-5Humanity-Social Sci. Elect. ............... 6 Humanity-Social Sci. Elect. ................ 6Free Elective ............................. 3 Dyeing Finishing Elect.” ................. 3
18 14-17

Hours Required for Graduation ........... 130
Restricted electives in“ PAMS—2-4 credits from the following:CSC 111 ..................... 2CH 315 ..................... 4ST 361 ..................... 3CSC 101 + CSC 251 ......... 4*“ Dyeing and Finishing—6 credits from the following:TC 304 .......... 2 TC 406 .......... 2TC 401 .......... 3 4 TC 505 .......... 3TC 403 .......... 3 TC 591 .......... 3TC 404 .......... 3 T 506 .......... 3TC 405 .......... 1 TC 412 .......... 3H“ Polymer Chemistry electives—nine credits from the following:TC 504 ...... 3 TC 569 ...... 3 TC 591 (Polymer Lab Course) ..... 3TC 561 ...... 3 TX 460 ...... 3TC 562 ...... 3 T 402 ...... 3Three additional credits from either the list above or the following:TC 490 ......... 1-6 TC 591 .......... 3TC 491 .......... 1 T 493 .......... 3""** Physical Chemistry/Thermodynamics—S credits from the following:CH 3 or CH 431 ........... 3 or CHE 205 ..... 4. 3 CH 495 (Physical . 3 CHE 316 ..... 37; Chemistry) — 7
lTextiles—2-5 credits in TC. TXT or T courses at 300-500 level (including any elective course indyeing and finishing or polymer chemistry listed above).

Textile Technology
Nelson Textile Building
Professor D. S. Hamby, Acting Head ofthe Department
Assistant Professor E. E. Hutchison, Academic Coordinator
Associate Professor M. L. Robinson Jr., Coordinator ofAdvising
Professors: J. F. Bogdan, A. H. El-Shiekh. T. W. George, S. P. Hersh, P. R. Lord. M. H. Mohamed,J. A. Porter Jr.; Associate Professors: E. H. Bradford, W. D. Cooper. C. L. Dyer. R. E. Fornes,P. L. Grady, B. S. Gupta. J. W. Klibbe, J. J. F. Knapton, W. E. Moser, J. E. Pardue, W. C. StuckeyJr., P. A. Tucker; Adjunct Associate Professors: V. F. Holland. J. C. Lumsden, N. C. Morosoff.D. M. Powell, P. E. Sasser; Associate Professor Emeritus: T. G. Rochow: Assistant Professors:F. W. Massey, H. M. Middleton Jr.; Adjunct Assistant Professor: M. W. Suh; Instructor: G. W.Smith: Lecturer: T. R. Rhodes
CURRICULUM
The curriculum the first two years is concerned primarily with the physicalsciences, humanities and social sciences, and with limited but important basicstudies in textile fundamentals. The major work in textiles is done the junior andsenior years.The textile technology curriculum provides as general an education as possible,while preparing the graduate for a profitable, rewarding textile career. This isaccomplished through an integration of the physical and social sciences and theapplication of these sciences and economics to the field of textiles.
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In addition to the wide selection of sciences, the student has the opportunityfor diversification within the School of Textiles. The curriculum offers depth insuch selected areas as fiber and yarn technology, fabric technology, knittingtechnology, general textiles and textile management.For graduate degrees, see pages 12-13.
CONCENTRATIONS
For a student to develop a second field of interest, the Department of TextileTechnology offers an opportunity for the selection of a concentration from adiscipline outside the department. Not only can strength be developed in a seconddiscipline, but upon completion of the undergraduate work, one may pursue a gradu-ate program of study in textiles or in the concentration discipline.

FACILITIES
Textile technology has laboratory areas for processing of short staple fibers,long staple synthetic fibers, throwing and texturizing continuous filament yarns.Laboratories for the study of the formation of woven, knitted and nonwoven fabricsincluding tufting and yarn preparation systems are available. The knitting labora-tories include a hosiery section, circular and double knitting, warp and flat knitting,and knit goods finishing. The department has extensive facilities for physicaltesting of fibers, yarns and fabrics. A textile physics laboratory includes equipmentdesigned for specialized problems related to textiles.

TEXTILE TECHNOLOGY CURRICULUM
FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General ChemistryI .............. 4 CH 103 General Chemistry IIENG 111 Composition & Rhetoric ......... 3 orHumanity—Social Science Elective .......... 3 CH 107 Principle of Chemistry ........... 4MA 111 Algebra and ’I‘rigonometry‘ ENG 112 Composition & Reading ......... 3orMA 102 Analytic Geometry & MA 112 Analytic Geometry & Calculus A orMA 102 Analytic Geometry & Calculus ICalculus I ....................... 4 orT 101 Fundamentals of Textiles .......... 2 MA 201 Analytic Geometry &Physical Education ........................ 1 Calculus II ...................... 4— T 220 Yarn Forming Systems ............. 417 Physical Education ....................... 1

16
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsHumanity-Social Science Elective .......... 3 CSC 200 Introduction to Computers &MA 212 Analytic Geometry & Their Uses ..................... 3Calculus B Humanity-Social Science Elective .......... 3or PY 205 General PhysicsMA 202 Analytic Geometry & orCalculus III .................. 3 or4 FY 211 General Physics .................. 4ST 361 Introduction to Statistics for TX 211 Fiber Science 11 .................. 3Engineers ....................... 3 TX 330 Textile Measurements &T 203 Fiber Science I .................... 3 Quality Control .................. 4T 250 Fabric Forming Systems ........... 4 Physical Education ........................ 1Physical Education ........................ 1 —1817-18
JUNIOR YEARFall Semester Credits Spring Semester CreditsHumanity-Social Science Elective .......... 3 TX 340 Principles of Knitted FabricPY 212 General Physics Structures ....................... 5or TX 350 Woven Fabric Structures ......... 6FY 208 General Physics .................. 4 TX 380 Management & Control ofTC 301 Technology of Dyeing & Finishing . 4 Textile Systems .................. 3TX 320 Design & Control of Staple Concentration Hours (Programs A, B, C) .. . 3Yarn Systems ................... 5 —— 1616

180



SENIOR YEARFall Semester Credits Spring Semester CreditsHumanity-Social Science Elective .......... 3 Humanity-Social Science Elective .......... 3TX 460 Physical Propertia of Textile Concentration Hours (Programs A, B, C) .. . 6Fibers Free Electives ............................or ——TX 560 Structural & Physical 15Properties of Fibers .............. 3Concentration Hours (Programs A, B, C). 6 Hours Required for Graduation ........... 130Free Elective ............................. 3
15

* MA 114 may, under certain circumstances, be substituted for MA 111.
The mathematics sequence for qualifying students shall be MA 102, 201 and 202.Eighteen credit hours of humanity-social science electives are required. These 18hours are to include three credit hours of English and EB 201. Students are en—couraged to take a minimum of two courses in the areas chosen to fulfill thehumanity—social science requirement. The choice of course sequence and schedulingwill be planned by the faculty adviser and the student.

PROGRAM A, TEXTILE SCIENCE
Program A is designed for the student interested in pursuing advanced studies inthe basic and applied sciences. The textile courses in the concentration emphasizethe physics and mechanics of textile structures and materials. The program isideally suited for, but not limited to, those interested in pursuing graduate studiesin the Master of Science or Doctor of Philosophy programs. The actual sequenceof courses constituting the 15 hour concentration is based upon student interestwith adviser approval. Typical courses from which the concentration may bestructured are: MA 301, MA 511, ESM 301, PY 411, PY 412, PY 413, T 500, TC461, TX 561. The student selects at least six hours of 400 or 500 level textilecourses.

PROGRAM B, TEXTILE MANAGEMENT
Program B, consisting of 15 hours, is based upon a background in basic economicsand is designed to develop an understanding of management control systems,decision—making theories and marketing and distribution systems. Six hours ofcourse work must be selected from ACC 260, EB 420, 307, 326, 431, and 332, TX586. The student would be expected to select at least six hours of 400 or 500 leveltextile courses.

PROGRAM C, GENERAL
Program C allows students to elect advanced courses in the field of textiles. Thesecourses may be selected from the elective offerings by the School of Textiles andmay be used to develop in-depth study in yarn forming, fabric forming, microscopy,quality control, textile chemistry or combinations of these areas.For those students interested in developing a sequence of courses in a disciplineoutside of the School of Textiles, these 15 hours may be used, in whole or in partfor a sequence of courses comprising the program of study planned by the studentand faculty adviser and approved by the Head of Textile Technology.

University Studies
Harrelson Hall
Professor A. C. Barefoot, Head
Professors: D. Huisingh, J. R. Lambert Jr., J. C. WallaCE; Assistant Professor: R. L. Hoffman:Instructor: C. L. StaJnaker; Visiting Assistant Professor: Elisabeth Wheeler
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University Studies is an academic unit responsible for interdisciplinary programsdealing with contemporary issues and problems. Courses are taught by teams offaculty drawn from the Division and from the academic disciplines relating to theproblems or issues under consideration. These courses are open without prerequi-sites to students in all curricula.
Military Education and Training
DEPARTMENT OF MILITARY SCIENCE (ARMY ROTC)
Professor: LTC S. A. Holcomb; Instructors: LTC B. J. Baucom. Capt. G. N. Edgar, Capt. L. G.Lupus. Capt. M. P. Kehoe. Capt. C. M. Rowley
DEPARTMENT OF AEROSPACE STUDIES (AIR FORCE ROTC)
Professor: LTC H. D. Woods; Instructors: Maj. M. T. Curran, Capt. J. E. Harper. Capt. H. 0. Sea-graves
The Department of Military Science (Army ROTC) and the Department of Aero-space Studies (Air Force ROTC) are separate academic and administrative sub-divisions of the institution.The mission of the Army ROTC program is to produce well-educated commis-sioned officers in sufficient numbers to meet Army requirements.The mission of the Air Force Reserve Officers’ Training Corps (AFROTC) is torecruit and, through a college campus education program, commission secondlieutenants in response to Air Force requirements.

COURSE OF INSTRUCTION
Army ROTC—The program of instruction for the Army ROTC consists of atwo-year basic course and a two-year advanced course. Also available is a two—yearprogram designed for junior college graduates and students at four-year collegeswho were unable to take ROTC during their first two years of college.Air Force ROTC—The program of instruction consists of a two-year generalmilitary course, a field training course, and a two-year professional officer course.Students desiring to enter either the Army or Air Force two-year program shouldcontact the Military Science Department, Room 154, Reynolds Coliseum, or theAerospace Studies Department, Room 145 Reynolds Coliseum, before the start ofthe spring semester of their sophomore year.The Army and Air Force ROTC units conduct a flight instruction program. Alimited number of highly qualified Army cadets participate and receive 361/2 hoursof flying in light aircraft. All Air Force ROTC cadets who are qualified and havevolunteered for active duty pilot training receive 25 hours of flying. Both programsinclude ground school training. Successful completion of the Army program mayqualify cadets for a Federal Aviation Agency private pilot’s certificate.Satisfactory completion of the advanced courses qualifies a student for com-missioning as a second lieutenant in the Army or Air Force Reserve upon gradua-tion from the University.

SELECTION
Army ROTC—The selection of advanced-course students is made from appli-cants who are physically qualified and who have above average academic andmilitary records. Veterans who have one year or more of service in the ArmedForces are eligible for enrollment in the Army ROTC advanced course uponreaching their junior year, provided they are in good academic standing, physically
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qualified, and have not reached their 27th birthday and are selected by PMS andthe University administration.Air Force ROTC—A student enrolled in the Air Force ROTC may pursue a four-year program or a two-year program. Both offer the opportunity for receiving anAFROTC scholarship.Students, to meet enrollment requirements for the professional officer course,must achieve a qualifying score on the Air Force Officer Qualification Test(AFOQT) and the SAT/ACT, meet necessary physical requirements and must havegood academic records. Qualified veterans desiring a commission through an AirForce ROTC program complete the two-year advanced program and, in most cases,attend four weeks of field training. Non-veterans must complete the two-yeargeneral military course, the two-year professional officer course, and attend fourweeks of field training. Non-veterans may elect to successfully complete six weeksfield training and the two-year professional officer course in lieu of the above four-year program. Cadets must complete either program before their 30th birthday toqualify for a commission.Credit—Credit is allowed for work at other institutions having an ROTC unitestablished in accordance with the provisions of the National Defense Act andregulations governing the ROTC.
FINANCIAL AID

Students in the Army basic or Air Force general military course, other thanscholarship students, receive no monetary allowance. For summer training of fourto six weeks, students receive pay and travel allowance. All Army and Air Forcestudents in their last two years receive a subsistence allowance of $100 (tax free)per month. Scholarships which pay for tuition, all fees and textbooks are availableto both Army and Air Force cadets. -Army ROTC—One-, two-, three- and four-year scholarships are available toselected Army ROTC students who are strongly motivated toward a career in theArmy.Air Force ROTC——A limited number of selected students enrolled in the AirForce ROTC program may qualify for two-, three- and four-year scholarships.Uniforms—Uniforms for Army and Air Force ROTC are provided by the Univer-sity from commutation funds paid by the Federal government.
ORGANIZATION
Army—The Army ROTC unit at N. C. State consists of a cadet battalion, com-manded by a cadet lieutenant colonel, and comprised of a headquarters companyand lettered companies. The cadet lieutenant colonel and all other cadet officersare selected from students enrolled in the second year advanced course. Cadetsergeant majors, first sergeants and sergeants first class are appointed from stu-dents enrolled in the first year advanced course. Certain specially selected studentsin the second year basic course also are appointed as cadet non—commissionedofficers. Cadet officers and non-commissioned officers conduct all drill instructionwith supervision by the University’s Army faculty.Air Force—The Air Force ROTC unit is organized as a cadet group (commandedby a cadet colonel) with an appropriate number of squadrons; the squadrons arecomposed of flights and squads. The group, squadron and flight commanders andtheir staff are cadet commissioned officers and are selected from cadets enrolledin the professional officers course. All other positions are held by cadet non-commissioned officers who are selected from general military course cadets. Cadetofiicers and non-commissioned officers plan and conduct the cadet group operationwith AFROTC faculty supervision.
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DISTINGUISHED STUDENTS
The University names outstanding students of the Army ROTC and Air ForceROTC as Distinguished Military Students or Distinguished Air Force ROTCCadets. These students may, upon graduation, be designated Distinguished MilitaryGraduates or Distinguished Air Force ROTC Graduates. Distinguished MilitaryGraduates may be commissioned in the Regular Army.

Graduate School
V. T. Stannett, Vice Provost and Graduate Dean
The Graduate School provides instruction and facilities for advanced study andresearch in the fields of agriculture and life sciences, design, education, engineer-ing, forestry, liberal arts, physical and mathematical sciences and textiles.The School is currently composed of more than 1,000 graduate faculty memberswithin the eight academic schools. Educated at major universities throughout theworld and established both in advanced teaching and research, these scholarsguide the University’s graduate student body of some 2,500 men and women fromall areas of the United States and about 70 other countries.The faculty and students have available exceptional facilities, including libraries,laboratories, modern equipment and special research areas.For a list of graduate degrees offered at North Carolina State University, seepages 12-13. Consult the Graduate Catalog for details on programs and admission.

University Extension
1911 Building
W. L. Turner, Vice Chancellorfor Extension and Public Service
L. H. Hammond, Assistant Vice Chancellor for Extension and Public Service
M. F. Hester, Assistant to the Vice Chancellorfor Extension and Public Service
The University administration is linked to the faculty of the various schools andwith clientele groups throughout the state through the Vice Chancellor for Exten-sion and Public Service, extension field staff, and through advisory or liaisongroups. The University’s overall extension program is coordinated through theVice Chancellor for Extension and Public Service who administers program develop-ment, management of interschool and interinstitutional extension programs andprojects and provides staff assistance for campus wide extension programs.

DIVISION OF CONTINUING EDUCATION
R. A. Mabry, Director
Associate Directors: J. Porter, D. B. Stansel; Assistant Director: C. F. Kolb;Assistant to the Director: H. H. Ethridge; Continuing Education Specialists:K. R. Crump, In Charge, J. F. Cudd Jr., D. Fender, D. S. Jackson, A. Lanier,H. G. Walker
The Division of Continuing Education of N. C. State is the statewide adulteducation service linking the University, its scholars, research, and resources withthe people and communities of the State. The programs vary in length and formatfrom one-day conferences and short courses to regular semester-length classes andeducational television.The Division’s programs are designed to meet the needs of any adult who canbenefit from university-level study. The instructional staff consists of Universityfaculty, from N. C. State and other institutions and authorities in specific fields.
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Only those programs appropriate to the standards of scholarship and instructionof N. C. State are offered. Both credit and noncredit programs are offered on theUniversity campus, in communities throughout the State and by correspondenceinstruction.Correspondence Courses—The Division offers more than 38 different coursesin 14 subject areas and in high school review courses in English and mathematics.These courses are administered through the “Independent Study by Extension”UNC Extension Division, 121 Abernethy Hall, Chapel Hill, N. C. 27514.Credit and Noncredit Evening Classes—The Division ofi‘ers, during the fall andspring semesters, a series of credit and noncredit courses on the Universitycampus. The credit courses are sponsored and taught by the University’s academicdepartments and are generally conducted in the late afternoon and evening. Thesecourses are offered to the already occupied mature person who is unable to attendclasses during daytime hours. Approximately 110 courses in a variety of subjectareas are given each semester. The noncredit classes are designed for culturaland professional enrichment.Off-Campus Credit Courses—Extension classes are ofl'ered throughout the State.These classes are mainly on a need basis or by request from organizations or specialgroups. Courses are available in almost all subject matter areas from engineeringto the social sciences. In 1973 the Division administered 80 credit classes in 27different locations with registration totaling over 1,400.Short Courses, Institutes, and ConferencesAhort courses, institutes and confer-ence programs, more than any others, mark the University’s efforts to meet itsLand-Grant tradition of providing education to all the people. The scope of theprograms include: agriculture, engineering, forestry, textiles, the physical sci-ences, economics, management, communications, education. and recreation. During1975-76 there were 225 courses offercd with registrations totaling over 19,000.The University awards Continuing Education Units to participants in qualifiedprograms. Continuing Education Units are a part of a nationwide recording systemto provide a uniform measure of attainment in noncredit educational programs.One CEU at N. C. State is defined as “ten contact hours of participation in anorganized continuing education experience under responsible sponsorship, capabledirection, and qualified instruction.”
SUMMER SESSIONS
C. F. Kolb, Director
The Summer Sessions at N. C. State offer an extensive education program tomeet the varied needs and interests of almost 9,000 students who come to'thecampus each summer.Each of the University’s eight schools—represented by more than 55 differentdepartments—offers instruction in over 600 courses, more than 40 percent of whichare at the graduate level. A faculty of more than 300 participates in programs forsummer study. Six of the eight schools offer regular courses during the two five-week terms. Design offers one nine-week program. Forest Resources conducts asummer camp for sophomores and two five-week practicums. In addition, numerousspecial programs and institutes are offered during the summer. Summer coursesand special programs meet the needs of undergraduate and graduate students ofN. C. State and visiting students pursuing degrees from other institutions.For information regarding summer activities write: Director of Summer Sessions,Box 5125, Raleigh, North Carolina 27607.

Water Resources Research Institute
The Water Resources Research Institute is a unit of the University of NorthCarolina System and is located on the campus of North Carolina State University.The deans of the School of Engineering and School of Agriculture and Life Sciences,the Dean for Research at North Carolina State University and two faculty membersfrom the University of North Carolina at Chapel Hill serve as a board of directors.The Institute was established to promote a multidisciplinary attack on water prob-
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lems, to develop and support research in response to the needs of North Carolina,to encourage strengthened educational programs in water resources, to coordinateresearch and educational programs dealing with water resources, and to provide alink between the state and federal water resources agencies and related interests inthe University.Research and educational activities are conducted through established depart-ments and schools of the University System. All senior colleges and universitiesof North Carolina are eligible to participate in the Institute’s research program.Applications for research grants must be received by October 1 for the MatchingGrants Program and February 4 for the Annual Allotment Program preceding thefiscal year for which funds are requested. Basic support for the Institute’s programis provided by the Office of Water Research and Technology, U. S. Department ofthe Interior, under the Water Resources Research Act of 1964, as amended, theU.S. Environmental Protection Agency, and appropriations from the State of NorthCarolina.The Institute has sponsored a graduate minor in water resources which offers astrong water resources program with the major in any of the basic disciplines con-tributing to water resources planning, conservation, development and manage-ment. This capitalizes on the combined training resources of the Raleigh andChapel Hill campuses of the University System and offers these in an organizedway to graduate students seeking interdisciplinary training in this field. Additionalinformation concerning the program is presented elsewhere in this catalog.The Institute sponsors research and educational symposia and seminars, en-courages the development of specialized training opportunities, and provides ameans for the continuing evaluation and strengthening of the University System’stotal water resources program.

Civil engineering students learnsurveying principles in order to under-stand the applications of surveyingin planning, design and construction.

The artifacts of Asian religions areexamined by students studying .other cultures.
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COURSE DESCRIPTIONS

In a typical course description, the semester hours of credit, the number of actuallecture and laboratory hours of meeting per week, and the term or terms in whichthe course is offered are shown in this manner: 2(1-2) F, S, Sum. or 1-3 F, S, Sum.The 2 indicates the number of semester hours credit given for satisfactorycompletion of the course. The (1—2) indicates that the course meets for one hour oflecture and for two hours of laboratory work each week. The 1-3 indicates aminimum of 1 and a maximum of 3 semester hours credit can be earned. This isto be arranged with the instructor. The F designates the course is to be given thefall semester. Likewise, S designates spring; Sum, summer.Abbreviations used in the course descriptions are: CI, consent of instructor;grad., graduate; undergrad, undergraduate; sr., senior; jr., junior; soph., sopho-more; fr., freshman; preq., prerequisite; coreq., corequisite; lab., laboratory; 1ect.,lecture; and alt. years, alternate years.Waiver of prerequisites is at the discretion of the instructor.
CONTENTS
Accounting (ACC) .............. 188 German (FLG) ............... 244Agriculture and Life Sciences Italian (FLI) ................. 245(ALS, AC) ................... 189 Portuguese (FLP) ............ 245Animal Science (ANS) .......... 189 Russian (FLR) ............... 246Anthropology (ANT) ............ 191 Spanish (FLS) ............... 246Architecture (ARC) ............. 192 Forestry (FOR) ................. 247Art (ART) ..................... 192 Genetics (GN) .................. 250Biochemistry (BCH) ............ 192 Geology (GY) ................... 251Biological and Agricultural History (HI) ................... 254Engineering (BAE) ........... 193 Horticultural Science (HS) ....... 259Biological Sciences (BS) ......... 195 Industrial Arts (IA) ............. 261Biomathematics (BMA) ......... 195 Industrial Engineering (IE) ...... 262Botany (BO) ................... 196 International StudentChemical Engineering (CHE) . . . .198 Orientation (ISO) ............. 267Chemistry (CH) ................ 200 Landscape Architecture (LAR) . . .267Civil Engineering (CE) .......... 203 Liberal Arts (LA) ............... 267Computer Science (CSC) ........ 207 Marine Sciences (MAS) .......... 267Crop Science (CS) .............. 210 Materials Engineering (MAT) ...268Design (DF, DN) ............... 212 Mathematics (MA) .............. 270Economics and Business (EB) . . . .216 Mechanical and AerospaceEducation (ED) ................ 220 Engineering (MAE) .......... 275Electrical Engineering (EE) ..... 229 Meteorology (MY) .............. 281Engineering (E) ................ 232 Microbiology (MB) .............. 282Engineering Honors (EH) ....... 233 Military Education and Training .283Engineering Operations (E0) . . . .233 Aerospace Studies (AS) ........ 283Engineering Science and Military Science (MS) ......... 284Mechanics (ESM) ............ 233 Music (MUS) ................... 285English (ENG) ................. 236 Nuclear Engineering (NE) ....... 286Entomology (ENT) .............. 239 Nutrition (NTR) ................ 287Food Science (FS) .............. 240 Operations Research (OR) ....... 287Foreign Languages ............. 242 Pest Management (PM) ......... 288Classics (GRK, LAT) .......... 242 Philosophy (PHI) ............... 288English for Foreign Students Physical Education (PE) ........ 291(FLE) ..................... 242 Physical Oceanography (OY) ..... 293Foreign Languages and Physics (PY) ................... 293Literatures .................. 243 Physiology (PHY) .............. 296French (FLF) ................ 243 Plant Pathology (PP) ........... 297Political Science (PS) ........... 297
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Poultry Science (PO) ............ 302 Statistics (ST) .................. 317Product Design (PD) ............ 302 Textile Chemistry (TC) .......... 319Psychology (PSY) .............. 303 Textile Technology (TX) ......... 320Recreation Resources Textiles (T) .................... 323Administration (RRA) ........ 307 Toxicology (TOX) ............... 325Religion (REL) ................. 308 University Studies (UNI) . . . . . .325Social Work (SW) ............... 309 Veterinary Science (VET) ....... 326Sociology (SOC) ................ 310 Visual Design (PVD) ........... 326Soil Science (SSC) .............. 314 Wood and Paper Science (WPS) ..326Speech-Communication (SP) - - -315 Zoology (Z0) ................... 329

Accounting
(Also see Economics and Business.)
ACC 260 Accounting I—Concepts of Financial Reporting. 3(3-0) F,S. Financialreporting concepts, the information generating process, income measurement, resourcevaluation, corporate equity measurement, reporting practices, and the interpretation andanalysis of financial statements. Introduction to internal controls and merchandising andmanufacturing inventories. Staff
ACC 261 Accounting II—Financial Information Systems. Preq: ACC 260. 3(3-0) F,S. In-formation systems and their generation of financial data for reporting purposes. Includesconsideration of the reporting practices related to noncorporate entities, financial statementstructures and classifications, and internal controls. Staff
ACC 262 Managerial Use of Cost Data. Preq: ACC 260. 3(3-0) F,S. Managerial uses ofcost data in planning, controlling, and evaluating organizational activities and in makingbusiness decisions. Includes consideration of budgeting, cost behavior, product costing andpricing, and an introduction to production cost. Staff ‘
ACC 360 Financial Reporting Theory and Practice I. Preq: ACC 261. 3(3-0) F,S. Thepreparation of working papers and financial statements, the valuation and reportingproblems relating to cash, receivables, inventories, investments, and tangible and intangibleassets. Consideration of related professional pronouncements. Bergold, Brown
ACC 361 Financial Reporting Theory and Practice II. Preq: ACC 360. 3(3-0) F,S. Thevaluation and reporting problems relating to current and non-current liabilities, and cor-porate and non-corporate owners’ equities. Includes cash and fund-flow reporting, theanalysis of financial statements, the impact of price-level changes on financial reporting, andprofessional literature. Bergold, Brown
ACC 362 Production Cost Analysis and Control. Preq: ACC 262. 3(3-0) F,S. Managerialreporting practices for producing activities, the development and use of cost standards andbudgets, and the cost measurement of productive inputs for units of productive outputs.Managerial use of cost data in analyzing, planning, and controlling business activity. Con-sideration of information systems and internal controls. Brown
ACC 460 Specialized Financial Reporting Theory and Practice. Preq: ACC 361. 3(3-0)F. The specialized valuation and reporting problems relating to consolidated financial state-ments, business combinations and reorganizations, governmental and nonprofit organiza-tions, home office and branch relationships, foreign affiliates, estates and trusts, andbusiness firms experiencing financial difficulties. Study of related professionalpublications. Windham
ACC 464 Income Taxation. Preq: ACC 260. 3(3-0) F,S. Federal and state income tax lawsrelating to individuals and other taxable or reporting entities, the measurement andreporting of taxable income, and basic research in taxation. Introduction to taxplanning. Pinna, Messere
ACC 466 Examination of Financial Statements. Preq: ACC 361. 3(3-0) S. The objectives,standards, procedures, problems, practices and theory of financial statement examination asperformed by independent public accountants. The professional standards and ethical codes,the features of information systems and internal control, and other professional topics. Ex-tensive use of professional literature and authoritative pronouncements. Staff
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ACC 468 Professional Accountancy Resume. Preqs: ACC 362 and 460. 3(3-0) S. A reviewand summation of the theory and practice of financial reporting and professional accoun-tancy, as they relate to preparation for the certified public accountant’s examination, cover-ing both their general and specialized topics. Windham
Agriculture and Life Sciences
GENERAL COURSES

vALS 103 Introductory Topics in the Agricultural and Life Sciences. 1(1-0) F. The scopeand objectives of a university education with emphasis on the sciences, particularly asrelated to biology and agriculture. Guest lectures and departmental programspresented. Glazener, Craig
ALS 299 Superior Student Seminar. Preq: Fr. and soph. honor students. 1, Maximum 2.S. Seminar program open only to fr. and soph. students in the honors program. Participationbynvitation.L19.M Staff2311 ”‘1.“E‘ii'mif' 8AS gigglij‘ng "tiona Sem Pre rs an srs,uplperclassmen1nt sted-irzin-1 nalternat 31(1-0) S A weekly series of seminars on the economic and social aspects ofdeveloping countries. Staff
ALS 499 Honors Student Research. 1-3, Maximum 6. S. A research program open only tojr. and sr. students in the honors program. Participation is by invitation. Staff
AGRICULTURAL INFORMATION
AC 331 Communication Methods and Media. Preq: ENG 112. 3(3—0) S. Written, oral andvisual techniques of communiciations; a survey of the channels of communications available;principles and techniques for using these channels individually or combined into a publicity,promotion, public relations, information or advertising program. Carpenter
Animal Science V‘iis\.:1\;
ANS 200 Introduction to Animal Science. 4(3- ),F S. The fundamental principles ofdairying and meat animal production. The importance of dairy and meat products in the dietand111 the economy. Goode, RakesWANS 204 Livestock Feeds and Feeding. 3(273)SixAn1ntroduction to applied animalnutrition, including the structure and function of the digestive tract, the nutrient value andclassification of feedstuffs and the nutrient requirements and formulation of livestockrations. Leatherwood
ANS (FS,NTR) 301 Nutrition and Man. Preq: Two years of college work. 3(3-0) F,S. Basicprinciples relating to practical problems in the provision and utilization of nutrients for in-dividuals and populations under various environmental conditions. SgtheileBZ/
ANS 302Selecting Dairy and Meat Animalséfififi‘fis. Mar e raéz beefcattle, swine and sheep are used to study live animal-carcass v 1 t rrelationships. Breedhistories, pedigrees and desirable characteristics of dairy cattle, meat animals and quarterhorses. Harvey, Wilk
ANS 308 Advanced Selection of Dairy and Meat Animals. Preq: ANS 302. 1(0-3) F. In-cludes intensive practice in selecting market and purebred livestock. Harvey, Wilk
ANS 401 Reproductive Physiology. Preq: ZO 421. 3(2-3) S.Current concepts ofphysiology related to mammalian reproduction. Emphasis on physiological processes, howthey are influenced by external forces and their importance in reproductive performance.Myers, Johnson
ANS 402 Beef Cattle Management. Preq: ANS 204. 3(2-3) S. Modern management prac-tices emphasizing the application of principles of genetics, ruminant nutrition and animalhealth to cow-calf programs and to stocker and feeder cattle operations. Harvey
ANS 403 Swine Management. Preq: ANS 204. 3(2-3) S. The economic, nutritional,genetic, physiological and managerial factors affecting the operation of modern swine enter-prises. Clawson
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) - , a/ / , ,(Mi [Lt/Lewd K731] /78ANS 404 Dairy Cattle Management. eq: ANS 204. 3(2-3) S. D 1ry farm management,including feed acquisition and utilizat' n, breeding and selection, health and sanitation,herd replacements and dairy farm bui dings. Emphasis upon the consequences of manage-ment alternatives and the importance of herd and farm business records. Davenport
ANS 405 Lactation. Preq: 20 421. 3(2-3) F. Gross and microscopic anatomy of thedeveloping and the mature mammary gland. Physiological processes involved in milk secre-tion and the removal of milk from the gland. Research problem required. Mochrie
ANS 406 Sheep Management. Preq: ANS 204. 3(2-3) F. The economic, genetic,nutritional, physiological and managerial factors affecting the operation of the modern sheepenterprise. (Offered F 1977 and alt. years.) GooderANS (FS) 409 Meat and Meat Products. 3(2-3) S. (See food science, page 240.)
ANS 410 Horse Management. 3(2-2) F. Application of fundamentals of selection, nutri-tion, breeding and animal health to light horses. Managerial details are covered. Barrick
ANS 411 Breeding and Improvement of Domestic Animals. Preq: GN 411. 3(2-2) F.Genetic principles are stressed in relation to the improvement of economically importantdomestic animals. Emphasis on the specific requirements of breeding plans for individualspecies. McDanielANS (NTR,PO) 415 Comparative Nutrition. Preq. CH 220 or 221. 3(3-0) F. Fundamen-tals of animal nutrition, including the classification of nutrients; the requirement andgeneral metabolism by different species for health, maintenance, growth and other produc-tive func ions. { Ramsey, Donaldsonan. t [44 quivale F. n-inciples are applie to nutrition by usmg animals and microorganisms in practicalexperiments. 0 ,0 o », . ' ' . .' —' Arms rong. . 1 . WTWtRW WWW . “ii 1715597 E11ANS 490 Animal Selencwe (1-0) S. ev1ew and discussmn f spec1al to me n allphases. Lassiter
FOR GRADUATES AND ADVANCED UNDERGRADUATES
ANS (PHY) 502 Reproductive Physiology of Vertebrates. Preq: Z0 421 or CI. 3(3-0) S.Emphasis upon discussion of mechanisms which control reproductive processes. Those whichare species-limited are compared with those shared by all. Current knowledge of some sub-systems is investigated in detail and others are referred to in reviews of well-documentedresearch. Ulberg
ANS (VET) 505 Diseases of Farm Animals. 3(3-0) F. (See veterinary science, page 326.)
ANS (GN) 508 Genetics of Animal Improvement. Preq: GN 411, ST 511. 3(3-0) S.Emphasis upon the utilization of basic principles of population and quantitative genetics inanimal improvement. Factors affecting genic and genotypic frequencies and methods of es~timating genetic and non-genetic variance, heritabilities and breeding values. The roles ofmating systems and selec io_n proce ures in producin superio gene ic populations.
mas 50 WW Unb‘hfiflW amine b .4114 \m Robison
ANS 520 Tropical Livestock Production. Preq: Six hours of ANS at 400- eveI or CI. 3(3-0) S. Modern principles of feeding, genetics, forage production and management are appliedto improvement of meat and dairy animals in tropical, subtropical and high‘altitude en-vironments. Considers biological and socio-economic constraints to development of livestockindustry. Discussion of climatic effects on production applies to U.S. conditions and todeveloping tropical countries. W. L. Johnson
ANS (PHY) 580 Mammalian Endocrine Physiology. Preqs: BCH 351, Z0 421. 3(3-0) F.Detailed discussions of the mammalian endocrine system emphasizing the functional aspect,chemistry and mode of action of specific hormones secreted by major endocrine glands.Modern biochemical and physiological principles of hormonal integrations and neuroen-docrine integration. B. H. Johnson
ANS 590 Topical Problems in Animal Science. Maximum 6 F,S. Special problems areselected or assigned. Staff
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Anthropology
(Also see Sociology.)
ANT 251 Physical Anthropology. 3(3-0) F,S. The evolution of man and his antecedents16illustrated by a study of fossil materials from Africa, Europe and the Far East. The courseemphasizes the process of evolution, morphology, classification systems, dating techniques,the beginnings of culture and communication, and human variation, including contemporaryraces; and increases awareness of man as a culture-bearing primate.
ANT 252 Cultural Anthropology. 3(3-0) F,S,Sum. Through the study of nonliterate pea-sant and complex societies, an overview is given of the history of ethnological theory,methods in cultural anthropology, ethnographic field-work, personality and culture, thesocialization process, cultural ecology, structural-functional analysis, language, art andsociety, kinship systems, political and economic anthropology, religions, magic andwitchcraft, and social and cultural change.
ANT 305 Peoples of the World. 3(3-0) F,S,Sum. Introductory course in ethnology whichdevelops a general understanding of the culture of primitive peoples, peasants, and ofmodern man. Specific problems are investigated such as cultural ecology, evolution, sub-sistence practic s,nutritio!:1r?and economic development.

hDl‘iiilmns‘gf America. Preq: Six hours ANT and/0r SOC. 3(3-0) F.AnANalyzes North American Indian and Eskimo life, including: 1) theories of provenience andan overview of selected prehistoric cultural manifestations; 2) peoples and cultures at thetime of European contact; 3) the nature and concomitants of contacts between nativeAmericans and whites; 4) examines contemporary Indian and Eskimo problems relating toidentit ,accommodation, assimilation and self-determination.
Peopiesandibiilfliflres of South America. Preq: Six hours ANT and/or SOC.?N(3- 0) S. Introduces student to the types of social groups foundin South America, and ex-plores the cultural development from prehistoric times to the present. Analyzes problemsfacing their developing nations from an anthropological point of view, stressing the in-terrelationships between the national decision-making processes and the small community.

ANT 416 Field Methods in Cultural Anthropology. Preq: Six hours ANT. 3(3-0) F,S.Provides a systematic experience with anthropological field techniques, i.e., communitymapping; household census; kinship analysis; life-history recording; participant observation;inventory of material culture; child rearing observation. Familiarizes student with conven-tional anthropological field tools, i.e., tape recorder, motion picture camera, still camera,fieldwork journal, unstructured interview. Through textbooks and supplementary reading,provides a view of anthropologists’ reports of their own field methods and problemsencountered.
ANT 420 Biological Bases for Human Social Behavior. Preq: ANT 251, or BS 100 or105, or GN 301, or equivalent. 3(3-0) S. This course entails an examination of the relevancyand applicability of animal behavior to the study of human social behavior. The nature anduniqueness of human behavior is evaluated in light of what is known about the socialbehavior of animals, particularly the nonhuman primates.
ANT 498 Special Topics in Anthropology. Preq: Six hours of SOC/ANT 1-6 F,S. Adetailed investigation of a special topis in anthropology. The topic and mode of study will bedetermined by the faculty member(s) and the student. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATES
ANT 505 Comparative Social Organization. Preq: ANT 501 or six hours culturalanthropology. 3(3-0) Alt. yrs. Course focuses on an analysis of forms of social organization inboth technologically simple and complex societies from several analytical perspectives. Dis-cussion of kinship theory: the relationship of social organization to systems such as theeconomic, political, and religious; an examination of modern development in social organiza-tion research will be stressed.
ANT 508 Culture and Personality. Preq: ANT 501 or six hours cultural anthropology.3(3-0) Alt. yrs. Course focuses on the interplay between cultural norms and the enculturationprocess. Within a cross-cultural perspective, it examines the process by which cultural normsare transmitted and learned, as well as the effect of culture change on the individual. The
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historical development of the field as well as contemporary trends are also discussed in boththeoretical and applied contexts.ANT 511 Anthropological Theory. Preqs: Six hours SOC, ANT 252 and 305, orequivalent. 3(3-0) Approaches theory from both an historical and contemporary point of ,view. Emphasizes the key anthropological concept of culture and its significance for un-derstanding man and his works.ANT 512 Applied Anthropology. Preq: ANT 252 or Cl. 3(3-0) Includes a review of thehistorical development of applied anthropology and a study of anthropology as applied ingovernment, industry, community development, education and medicine. The processes of_cultural change are analyzed in terms of the application of anthropological techniques toprograms of developmental change.
ANT 591 Special Topics in Anthropology. Preq: ANT 501 or equiv. 3 F,S. Course isdesigned to provide the opportunity for students to investigate in some depth particular topicin anthropology. Course content and mode of study will vary, reflecting current studentneeds and interests. Topics will be determined by the faculty members(s) and student.
FOR GRADUATES ONLY
ANT 501 Advanced Survey of Cultural Anthropology. 3(3-0) F.
Architecture
(See Design.)
Art
Art 200 The Visual Arts in Contemporary Life. 3(3-0) F,S. For undergraduates who arenot majors in Design. Painting, sculpture, crafts, the useful arts of commerce,and theaesthetic nature of man are studied to increase understanding of man’s artistic achievementsand relate creative experience to every day life. Staff
Biochemistry
BCH 351 Elementary Biochemistry. Preq: CH 223. 3(3-0) F,S, Sum. A survey course tointroduce basics of biochemistry and the various areas of research the disciplineencompasses. Armstrong, Horton, MainBCH 352 Elementary Biochemistry Laboratory. Preq: BCH 351 (may be taken con-currently). 1-2. F,S. A laboratory experience to complement BCH 351 which will emphasizebasic biochemical laboratory techniques and analysis of data. Knopp, MillerBCH 490 Special Studies in Biochemistry. Preq: Senior standing. 1-3 F,S,Sum.
FOR GRADUATES AND ADVANCED UNDERGRADUATES
BCH 551 General Biochemistry. Preq: Three years of CH including CH 223 orequivalent; CH 331 or 431 strongly recommended. 3(3—0) F. Principles of modernbiochemistry including structural and metabolic relationships of carbohydrates, lipids,proteins, nucleic acids, enzymes and metabolic regulation. » JonesBCH 552 Experimental Biochemistry. Preq: CH 223; CH 315 recommended; W961 ,0:ngBCH 551. 3(1-6) F. Introduction to fundamental techniques of biochemistry and molecula plIlTbiology involving experimental study of carbohydrates, proteins, enzymes, nucleic acids,lipids, metabolism and subcellular organization. TheilBCH (PHY) 553 Physiological Biochemistry. Preq: BCH 551. 3(3-0) S. Application ofbiochemical methods to the elucidation of the function of whole organisms. A. Biochemistryof 1) blood, 2) water, electrolyte, acid-base balance, 3)renal function, 4) muscle metabolism,5) central nervous system, 6) autonomic nervous system, and 7) endocrine system. B. Bio-chemistry of adaptation to environment 1) high and low P02, 2) hot and cold, 3) wet and dry,and 4) pollution. LongmuirBCH 554 Radioisotope Techniques in Biology. Preq: BCH 351 or Cl. 2(-3) S,Sum. Thedifferent modes of radioactivity are correlated with methods of measurement. Emphasis onuse and limitations of various instruments and techniques and on their application toresearch problems. Sisler
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BCH 557 Introductory Enzyme Kinetics. Preq: BCH 551 and MA 201 or MA 212. 3(3-0)S. Basic principles of chemical kinetics are applied to the development of enzyme kinetics.Limitations of the Michaelis equation are considered in light of the general rate equation. In-hibition and activation, pH functions, effects of temperature, elucidation of mechanisms,and transient state and relaxation kinetics are also considered. Main
BCH (GN, MB) 561 Biochemical and Microbial Genetics. Preq: BCH 351 or 551, GN411 or 505, MB 401 or equivalent. 3(3-0) S. The development of biochemical and microbialgenetics, emphasizing both techniques and concepts currently used in research. Lectures anddiscussions of current research publications. Armstrong
BCH 590 Special Topics in Biochemistry. Preq: BCH 351 or equivalent. CreditsArranged, Maximum 3. F,S,Sum. Topics of special interest studied by small groups of stu-dents under faculty supervision, usually for the purpose of developing new courses. Staff
Biololgical and Agricultural Engineering
BAE 201 Shop Practices. 2(1-3) F.S. Designed to give the student an understanding ofmaterials, tool processes and safety practices related to the operation and maintenance ofamechanized farming operations as well as general shop practice related to other agriculturalindustries. Laboratory exercises will be used to relate theory to practice as basic shop skillsare developed. Blum, Howell
BAE 211 Farm Machinery. 3(2-3). F.S. A study of the operations, servicing, and adjust-ment of farm machines. Functional and energy requirements, and efficient operations as wellas economic considerations in ownership, are stressed. Howell
BAE 251 Elements of Biological and Agricultural Engineering. Preq: Enrollment inSBE curriculum. 3(2-3) F. Pertinent topics basic to agricultural engineering and currentprogress relating to the different subject areas. Introduction to various engineeringprocedures, tool processes and materials utilized by the agricultural industries. Blum
FOR ADVANCED UNDERGRADUATES
BAE 303 Energy Conversion in Biological Systems. Preq: BS 100, MA 112 or 201, PY205 or 211. 2(2-0) S. Energy transformations and exchanges of plants and animals are studiedon the basis of physical theories and principles. Discussion of examples in convection, con-duction, radiation, phase change, muscle work, photosynthesis, respiration and concentra-tion of solutions. SuggsBAE (SSC) 321 Water Management. Preq: Junior standing. 4(3-3) F. The application ofwater management principles is examined. Topics discussed include the hydrologic cycle,runoff, surface and subsurface drainage to include open ditch drainage and land forming,irrigation, erosion, soil conservation practices such as terracing, contouring and strip cropp-ing, sedimentation, farm pond construction, open channel flow, environmental laws that per-tain to water management, and the basic principles of surveying. SneedBAE 332 Farm Structures. Preq: PY 211 or 221. 3(2-3) S. Environmental relationships,design methods, materials, construction procedures and layout practices as they relate tocurrent changes in agricultural production techniques. Problem situations relating to farmstructures are investigated individually by each student in the laboratory. Emphasis onrelating the theory to current applications. BlumBAE 341 Farm Electrification and Utilities. Coreq: PY 212 or 221. 4(3-3) S. Practicaland efficient use of electricity as an energy source for agricultural and home applications.Topics include energy conservation, electric rates, farm and house wiring, circuit design,single phase and three-phase distribution systems, electric motors, lighting, heating, electriccontrols, safety and protective devices, and home water systems. GloverBAE 342 Agricultural Processing. Preq: MA 301, MAE 301. 4(3-2) S. Theory and ap-plication of heat and mass transfer to processing of agricultural crops. Topics include psy-chrometrics, thin layer and deep bed drying, continuous-flow drying, and principles ofbiochemical processing. Problem sessions will demonstrate principles offluid flow, materialshandling, process control, and various drying systems. Young, JohnsonBAE 361 Analytical Methods. Preq: MA 301; Coreq: ESM 307. 3(2-3) F. Develops skillsin mechanical design and problem solving. Mechanical design includes graphical and
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analytical determinations of velocity and acceleration, analysis and synthesis of linkages,design and/or selecting of beams, shafts, columns, bearings, clutches, brakes, gears, belts andchains. Approximately one—fourth of the course develops skills related to converting ill-defined problem situations into tractable engineering problems. Bowen
BAE 381 Agricultural Structures and Environment. Preq: ESM 307, MAE 301. 3(2-3)S. Principles of environmental control and structural analysis are combined with biologicalprinciples for the design of agricultural structures. Topics include physiological reactions ofanimals, plants and agricultural produce to their environment, applications of heat transferand psychometrics in calculating ventilation requirements and heating or cooling loads,structural analysis, material selection, agricultural waste management, and economic con-siderations of various structural alternatives. Baughman
BAE 391 Electrotechnology in Biological and Agricultural Engineering. Preq: EE 331.3(2-3) F. Basic concepts for selecting and utilizing electromagnetic devices. Switching cir-cuits and central circuits are discussed and transducers and measurement techniques arerelated to agricultural problems. McClure
BAE 411 Farm Power and Machinery. Preq: BAE 211, PY 211 or 221. 3(2-3) S. The ap-plication of heat engineering principles in the development and utilization of power of inter-nal combustion engines, both spark ignition and diesel. Thermodynamic principles and theirapplication to the actual design and construction of engines. Principles of carburetion andignition. Power transmission units, hydraulics and hydraulic controls. Power measurementand testing, and the economic utilization of power units. Fore
BAE (FS) 432 Food Engineering II. 3(2-3) S. (See food science, page 240.)
BAE 433 Processing Agricultural Products. Preq: PY 212. 4(3-3). S. This course will in-vestigate the equipment used for agricultural processing on the farm or farm-related enter-prises. The principles of operation and design features of processing equipment will becovered. Major topics include: (1) feed grinding and (2) milk processing, (3) cleaning,grading, and handling agricultural commodities, (4) crop drying and storing, and (5)refrigerated storage. Young, Willits
BAE 451, 452 Agricultural Engineering Design I and II. Freq: Sr. standing in SEEcurriculum. 3(1-6) F,S. Design concepts are applied to current agricultural engineeringproblems. One major design project is combined with a variety of case studies and short termdesign problems. Rohrbach
P-AE 461 Analysis of Agricultural Systems. Preq: MA 114 or 112, BB 212. 3(2-2). F.Basic concepts of systems analysis with application to agricultural problems. Tools andmethodology of systems analysis. Topics include economics of decision making, linearprogramming, networks and inventory. A unit on machinery management includes costanalysis, scheduling, selection and replacement. Sowell
BAE 462 Functional Design of Field Machines. Preqs: BAE 361 or equivalent, SSC 200.3(2-3) S. The design and operation of the modern farm tractor and field machines that makeeffective use of energy and labor in farm commodities production. Topics include (a) enginecycles and efficiencies, Nebraska test procedures, power trains, traction efficiencies, rollingresistances, and hitching of tractors and (b) principles and devices used to accomplishfunctional objectives in tillage, planting, pesticide application and harvesting equip—ment. Bowen
BAE (CHE) 465 Introduction to Biomedical Engineering. 3(3»O) F. (See chemicalengineering, page 198.)
BAE (SSC) 471 Agricultural Water Management. Preq: BS 100, SSC 200. 4(3—2) F.Aspects of hydrology and soil-water-plant relationships as related to agricultural watermanagement. Drainage and irrigation emphasized. Water quality, agricultural related pollu-tion, and water laws discussed. Skaggs
FOR GRADUATES AND ADVANCED UNDERGRADUATES
BAE 552 Instrumentation for Agricultural Research and Processing. Preqs: EE 331,MA 301. 2(1-3) Alt. F. Theory and application of primary sensing elements and transducers.Generalized performance characteristics and the use of standards. Use of specializedmeasurement systems for agricultural research and processing including an introduction tocorrelation and power spectral density measurements. McClure
194



BAE (CE,MB) 570 Sanitary Microbiology. Preq: MB 401 or . equivalent. 3(2—3) S.Aspects of microbiology and biochemistry as related to problems of stream pollution, refusedisposal and biological treatment. Laboratory exercises present basic microbiological techni-ques and illustrate from a chemical viewpoint some of the basic microbial aspects of waste '~disposal. Staff
BAE (CE) 578 Agricultural Waste Management. Preq: Grad. or advanced undergrad.standing. 3(2-3) F. Special laboratory techniquesrequired for the characterization ofagricultural and associated processing wastes. Principles arid-examples to 'develop wastemanagement. and nondestructive waste utilization systems that are integral to the totaloperations. Humenik
BAE (FS) 585 Biorheology. Preq: PY 205, ESM 307. 3(2-2). Alt. S. The concepts ofstrain, stress and the mechanical viscoelastic properties of biological solids, fluids andslurries. The time—dependent deformation and flow of bio-materials elements of strength ofmaterials, rheological equations and model concepts, creep-relaxation and dynamicbehavior, contact problems and the Boltzman superposition principle as a function of time,temperature and moisture content. Hamann
BAE 590 Special Problems. Preq: Sr. or grad. standing in agricultural engineering.Credits Arranged. Each student selects a subject for research and writes a technical report onresults. Subject may pertain to any area of study in BAE. Staff
Biological Sciences

" BS 100 General Biology. 4(3-3) F,S,Sum. Basic principles and concepts including thestructure and function of cells and organisms, the organization and requirements of livingsystems, development, heredity and evolution. Lytle, Barthalmus, Staff
BS 105 Biology in the Modern World. 4(3-3) F,S. For students who are not science ma-jors. Treats the broad themes or principles of biology, such as metabolism, homeostasis, andinterrelationships of organisms, at all levels of biological organization (i.e., molecular tobiome). Emphasis on the organismic level with man as the representative organism; hisphysiology, behavior, genetics and ecology are treated in depth. Wynn

) ' yo . (2—2) , . , ge 3/7199?!
BS 495 Special Topics in Biology. 1-6 F,S,Sum. Independent research projects super-vised by faculty member. Projects selected with faculty assistance and with approval of thecoordinator of the Biological Sciences interdepartmental program.
BS 590 Special Problems in Biological Instrumentation. Preq: Cl. 1-3, F,S. Basic com-ponents of spectrophotometers including light sources, dispersing devices, detectors andread-out methods; theoretical and practical aspects of electron microscopy; basics of analogand digital computing methods and applications of computers to biological research;methods of separation and identification of bio-polymers; principles of measurement; andthe application of electronics in biological measuring and sensing devices. Staff
Biomathematics
FOR GRADUATES AND ADVANCED UNDERGRADUATESB - ' .MA ‘11112, t o biology courses. ed lprima ly for students iconcep may be form atedin Iathematical -rms and h w these form a lat1ons may 8 usedin biolo d flow c rts 1n mathe at1calmodelin- dels,rate equa ' . . -- . ' alfields. Gold
BMA 493 Special Topics in Biomathematics. Preq: CI. 1-3 F,S. Directed readings,problem sets, written and oral reports at an introductory level to meet student need and in-terest; 400-level courses during the developmental phase. Staff8‘ A 501 ' . .: ., 333,1ngtion of physical theory and mathema 1cs to biochemistry. xamination of basic prin-
mam) 401 Witwapb’a Raina/1&1 we airflow - atw) al'lflljéi 3’“



enzym eactions, feedback loo ‘cillatory reactioinclude theory of chemical relaxation and tracer dynamics. (Offered S‘1976 and alt.years. ' ‘ ‘ 'I dwiRodkd—in fiiwcgfi maxilla? nifidayrdcgi‘lsdmBMABme,5lST) 571 Biomathen-ibatizl I. req: Advanced al lus, reasonable 3'34)background in biology or Cl. 3(3-0) F. The role of theory construction and model building in A” I177the development of experimental science. Induction vs. deduction. The historical develop-ment of mathematical theories and models for the growth of one-species populations (logisticand offshoots), including consideration of age distributions (matrix theory, Leslie and Lopez:continuous theory, Lotka). Elementary theories on growth of organisms (von Bertalanffy,with applications to ecology; allometric theories, cultures grown in a chemostat).Mathematical theories of two and more species systems (predator~prey,competition, sym-biosis; according to the Volterra-Lotka schemes, including present-day research), andrelated models for chemical reaction kinetics. Emphasis on scrutiny of the biological con-cepts and of the mathematical structure of the models in order to uncover weak and strongpoints. Mathematical treatment of differential equations in these models stresses qualitativeand geometric aspects. van der Vaart
BMA (MA,ST) 572 Biomathematics II. Preqs: BMA 571, elementary probability theory.3(3-0) S. Advanced mathematical techniques concerning nonlinear differential equations ofthe types encountered in BMA 571: several concepts of stability. asymptotic directions, 4,periodic models. Comparison of deterministic and stochastic models for several biologicalproblems including birth and death processes. Certain aspects of linear system theory (time-invariant and variable models) used for the analysis of biological systems. Some recentresearch. van der Vaart
BMA 591 Special Topics. Preq: CI. Maximum 3 RS. Directed readings, problem sets,written and oral reports to meet student need and interest; 500—1eve1 courses during thedevelopmental phase. Staff
Botany
BO 200 Plant Life. 4(3-3) F,S,Sum. A survey of the types of plants and their diversities in

$structure, life cycle, habitat, and economic importance. Witherspoon, Van Dyke
BO 320 Local Flora. 2(0-4) F,S,Sum. A field study for non-majors of the vascular plants of
the area with emphasis on identification, ecology, and natural history. May be taken during
the spring and fall, spring and summer or summer and fall, or all three semesters, for a max-
imum of 6 hours credit. Hardin, Stucky
BO (20) 360 Introduction to Ecology. Preq: A 200 level biology course. 4(3-3) F,S,Sum.
The relationships between organisms and their environment, and of the interactions amongorganisms. An overview of basic ecology principles and their importance to man and his
environment. Staff
BO 400 Plant Diversity. Preq: BO 200. 4(3-3) F. A comprehensive survey of the. evolutionary diversity and phylogeny of the plant kingdom. Emphasis on the evolutionary

; trends and the basis for assumed relationships, considering fossils as well as living forms., qkffi, Hardin
(CS) $%\E om' Botany. Preq: BO 200. 3(2-3) S. Emphasis is on plants andan affair iscussions enter on all phase terrelatonships of lant world

plant products, beneficial and m ul, that man hasameliorants contributing to his well-being, and as raw materials for industry. Ornamentalsare excluded. Timothy
BO 403 Systematic Botany. Preq: BS 100 or 105 or B0 200. 4(2-4) S. A systematic survey
of vascular plants, emphasizing terminology, family characteristics, field identification,
general evolutionary relationships, and mechanisms of plant speciation. Stucky
BO (20) 414 Cell Biology. 3(3-0) F. (See zoology, page 329) 1’7? alloi'n
so ”A5MW 91m Hmrcmi at: wast
196



BO 421 Plant Physiology. Preq: BS 100, BS 105 or BO 200, one year of college chemistry.4(3-3) F,S. Physiology of the green plant emphasizing plant organization, water and soluterelationships, organic and inorganic nutrition, growth and development. Noggle, Troyer
BO 480 Air Pollution Biology. Preq: An introductory biological course and chemistry, jr.standing. 3(2-3) S. The effects of air pollutants on biological systems at the subcellular,cellular, tissue, organ, individual and community level. Anderson
BO 499 Independent Study in Botany. Preq: At least eight hours of botany, advancedstanding, and presentation of plan of work approved by a faculty member. 1-3 F,S. Discus-sions, library research, field or laboratory investigations of topics under faculty direction on atutorial basis. May be repeated for a maximum of six credits. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATES
BO 510 Plant Anatomy. Preq: BO 200. 4(2-6) F. The cells, tissues and organs of commonflowering plants and gymnosperms. Growth and differentiation patterns with emphasis oncurrent research. Anderson
BO 522 Advanced Morphology and Phylogeny of Seed Plants. Preq: BO 403. 4(3-3) S.Survey of morphology and evolution of angiosperms and gymnosperms. Emphasis ondetailed vegetative and reproductive morphology of fossil and living forms, and on theirpresumed evolutionary relationships. (Offered S 1977 and alt. years.) Hardin
BO 524 Grasses, Sedges, and Rushes. Preq: BO 403. 4(2-6) F. Course deals with threelarge, economically and ecologically important plant families. An introduction to ter-minology, extensive field work emphasizing keying our plants collected, and a study of recen-tly developed classification of the grasses. (Offered F 1977 and alt. years.) Staff
BO 544 Plant Geography. Preqs: BO 360, B0 403, ON 411, or equivalents. 3(3-0) S.Descriptive and interpretive plant geography, synthesizing data from ecology, genetics,geography, paleobotany and taxonomy. Includes a survey of the present distribution of majorvegetation types throughout the world. A discussion of the history and development of thispresent pattern of vegetation, and of the principles and theories of plant geography. (OfferedS 1978 and alt. years.) Staff
BO 551 Advanced Plant Physiology 1. Preq: General botany or biology, and biochem-istry. 3(3-0) F. The first half of a two-semester sequence covering the current status of plantphysiology. Topics include plant organization, metabolism, respiration, and water and soluterelations. Troyer
BO 552 Advanced Plant Physiology II. Preq: General botany or biology, andbiochemistry. 3(3-0) S. The second half of a two-semester sequence. Topics includephotobiology, photosynthesis, inorganic nutrition, plant growth substances, physiology ofseeds, vegetative growth, reproductive growth, aging and senescence. Noggle
BO 553 Laboratory in Advanced Plant Physiology I. Preq or Coreq: BO 551. 1(0-3) F.Accompanies BO 551. Laboratory procedures in plant nutrition, plant structure and com-position, water relations, respiration. Staff
BO 554 Laboratory in Advanced Plant Physiology II. Preq or Coreq: BO 552. 1 (0-3) S.Accompanies BO 552. Laboratory procedures in enzymes, photosynthesis, photobiology,plant growth substances. Staff
BO (20) 560 Principles of Ecology. Preq: Three semesters of college-level biologycourses. 4(3-3) F. Provides a factual and philosophical framework for the understanding ofecology. Staff
BO 561 Physiological Ecology. Preqs: BO 421, B0 (ZO) 560, or equivalents. 4(3-3) S. Ap-proaches the plant community from a physiological standpoint. Emphasis on the individualin the community and how it responds to its immediate environment on a short- and long-term basis (Offered S 1977 and alt. years.) Blum
BO 565 Plant Community Ecology. Preqs: BO (ZO) 560 or BO (ZO) 360 or equiv. 4(3-3)F. Consideration of the structure and function of terrestrial vascular plant communities withemphasis on classical and recent research. Topics include measurement and description ofcommunity properties, classification, ordination, vegetation pattern in relation to environ-ment, ecological succession, and a survey of the vegetation of North America. Wentworth
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BO 570 Quantitative Ecology. Preqs: BO (ZO) 560 and ST 512 of equiv. 3(3-0) F. Alt. yrs.A course emphasizing the quantitative techniques and theories of vegetation analysis. Topicsinclude sampling methodologies, the evaluation of sample adequacy, spatial patterns andspecies associations, the measurement and interpretation of ecological diversity, gradientanalysis and classification of communities, and plant population dynamics. Each of. thesetopics will be considered from a theoretical and a practical basis. This involves local fieldtrips, sampling, data analysis, computer programming, and interpretation in light of con-temporary ecological theories. (Offered F 1978 and alt. years.) Reynolds
BO (MB) 574 Phycology. Preq: BS 100 or B0 200. 3(1-4) S. An introduction to the classesof algae. The systematic position, life history and ecology of important genera in the localflora, both fresh-water and marine. Witherspoon
BO (MB,PP) 575 The Fungi. Preq: BO 200 or equivalent. 3(3-0) F. An overview of thefungi within the framework of a survey of the major classes. Topics include ultrastructure,environmental adaptations, sexuality, ontogeny, and economic importance. Van Dyke
BO (MB,PP) 576 The Fungi-Laboratory. Coreq: B0 575. 1(0-3) F. Provides illustrativematerial of the fungal assemblages discussed in BO 575. Van Dyke
BO 590 Topical Problems. Preq: CI. 1-3 F,S. Discussions and readings on problems inecology, anatomy and morphology, taxonomy, and plant physiology. May be repeated, withchange in topic, for a maximum of six credits. Graduate Staff
Chemical Engineering ‘ ‘QQ\3‘5\‘1? a, f; ab 3’
CHE 205 Chemical Process PrincipWI: 107, MA 201. 4 -2). F.S. Engineeringmethods of treating material balances, oichiometry, phase equilibrium calculations, ther-mophysics, thermochemistry, and the first law of thermodynamics. Felder
CHE 225 Chemical Process Systems. Preq: PY 208; Coreq: MA 301. 4(3-2). F,S. Processmeasurements of importance in chemical engineering: temperature, pressure, flow rate,level,concentration. Static calibration of measuring instruments. An introduction to processdynamics and control via th y anC e periment. Marsland
CHE (UNI) 3O ' Fl-fiEéchn E) and the Environment. 3(3-0) F. Provides a basisfori form ' ' g appropri ' ‘ sto pre-vent and control pollution. Chemipollution control. Open to all students.
CHE 301, 302 Elements of Chemical Engineering. Preq: (301) MA 212;(302) CHE 301.3(3—0) F,S. Principles including calculations involved in industrial processes and equipment.For students not majoring in CHE. Seely
CHE 311 Transport Processes I. Preq: MA 301, PY 208, CHE 205. 3(3-0) F,S. Momen<tum and heat transfer with emphasis on applications in chemical processing. Problems in thedesign of fluid flow systems and heat exchangers. Rousseau
CHE 315 Chemical Process Thermodynamics. Preq: CHE 205, MA 301. 3(3-0) S. Thelaws of thermodynamics and their application to chemical engineering problems, both intheory and in practice. Criteria of equilibrium in physical and chemical changes. Behavior ofreal fluids, including mixtures. Beatty
CHE 316 Thermodynamics of Chemical and Phase Equilibria. Preq: CHE 315. 3(3-0) S.Thermodynamics is the principal tool for systematic study of chemical reaction equilibriaand phase equilibrium. Fugacity, activity and chemical potential as methods for predictingthe effect of temperature, pressure, etc. on equilibrium compositions. Methods for measuringand estimating thermodynamics properties important to equilibrium calculation in real sys-tems. . Hopfenberg
CHE 325 Introduction to Plastics. Preq: CH 103. 3(3-0) F,S. Survey of plastics andpolymers: types, applications, fabrication, processing and testing. Seely
CHE 327 Separation Processes I. Preq: CHE 311. 3(3-0) S. Applying principles oftransport phenomena to the unit operations of absorption, extraction, distillation, drying,filtration, etc. with emphasis on design procedures and economic consideration. Rousseau
CHE 330 Chemical Engineering Lab I. Preq: CHE 205; Coreq: CHE 311. 2(0—4). F.Laboratory experiments in unit operations that augment the theory and data of CHE 311,
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Transport Processes I, in the areas of momentum and heat transfer. An added emphasis is ontechnical report writing. Seely
CHE 331 Chemical Engineering Lab II. Preq: CHE 330; Coreq: CHE 327. 2(0-4). S. Acontinuation of Chemical Engineering Lab I with emphasis on report writing and on the unitoperation of absorption, extraction, distillation, drying, etc. Seely
CHE 412 Transport Processes II. Preq: CHE 327. 3(3-0) S. Momentum, heat and masstransport processes, with emphasis on CHE. Problems in fluid, heat and masstransfer. Ferrell
CHE 425 Process Measurement and Control I. Preq: CHE 225, 327. 3(2<2) F. The con-tinuous control of typical chemical engineering processes including the techniques of feed-back, cascade, feedforward and interacting systems. Dynamics, stability, and control of heatexchangers, flow systems, distillation columns and chemical reactors. Winston
CHE 426 Process Measurement and Control II. Preq: CHE 425 or EE 435 or MAE 435.3(2-2) S. An extension of the theory and application of process control techniques to theanalysis of physical systems. Sampled data and nonlinear systems and an introduction toarop-timum control techniques and adaptive control. X/7M. . . . 41:55 7 4/!270CHE 432 Chemical Engineering Lab III. Preq. CHE 431. (1- 5). Projectsr 1research, design or development in various areas of chemical eng1neering.Seely
CHE 446 Chemical Process Kinetics. Preq: CHE 315. 3(3-0) F. The characterization andmeasurement of the rates of homogeneous and heterogeneous reactions. The design andanalysis of chemical reactors. Stahel
CHE 451 Chemical Engineering Design. Preq: CHE 315, 327, 432. 3(2-2) F,S. Chemicalprocess design and optimization. The interplay of economic and technical factors in processdevelopment, site selection, project design, construction and production management. Ap-plications of cost accounting, cost estimation for new equipment, measures of profit-ability. Marsland
CHE (BAE) 465 Introduction to Biomedical Engineering. Preq: MA 202 or 212, PY 212or 221. 3(3-0) F. Engineering applications to biomedical problems such as flow in the car-diovascular and respiratory systems; transfer of thermal energy in and from warm-bloodedanimals; transport of materials through physiological tissues and membranes, and perfor-mance of organ replacement and assist devices such as the artificial kidney and the intra-aortic balloon. Beatty
CHE 495 Seminar in Chemical Engineering. Preq: One semester required of CHEsrs.1(1-0) F,S. Professional aspects and topics of current interest. Staff
CHE 497 Chemical Engineering Projects. Preq: Elective of CHE srs. 1-3 F,S. Introduc-tion to research through experimental, theoretical and literature studies of CHE problems.Oral and written presentation of reports. Staff

FOR GRADUATES AND ADVANCED UNDERGRADUATES
CHE 511 Chemical Engineering Process Modeling. Preq: CHE 311, CHE 327, MA 301._ 3(-30) S. The application of the methods of mathematical analysis to the formulation andsolution of problems intransport phenomena, process dynamics and chemical reactionengineering_ - . Hag“? \\ \3\"IS Felder
CHE 513 Thermodynamics I. Preq: CHE 315. 3(30) F. An intermediate course in ther-modynamic principles and their applications to chemical and phase equilibria. The course islargely from a macroscopic viewpoint but consideration given to the statistical view-point. diff-314327 1/1/75 Beatty
CHE 515 Transport Phenomena. Preq: SHE—324. 3(3-0) S. A theoretical study of trans-port of momentum, energy and matter with emphasis on the latter two. The diffusionaloperations, including coupled heat and mass transfer, are introduced in the light of thetheory. Marsland
CHE 517 Kinetics and Catalysis. Preq: CHE 446. 3(3-0) F. Homogeneous and heteroge-neous kinetic reactons. Emphasis on fundamental approaches, experimental methods andmathematical techniques in engineering analysis of chemical reaction systems. Stahel
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CHE 521 Mass Transfer Operations. Preq: CHE 327 or equivalent. 3(3-0) S. Multicom-ponent operations will be discussed in light of recent developments and innovations in boththe operations themselves and in calculational techniques used in analyzing the operations.The equilibrium stage concept will be developed. If there is time, the continuous rateprocesses will be discussed. Problems unique to given operations, such as are encountered inextractive and azeotropic distillation. RousseauCHE 523 Fluid Dynamics and Heat Transfer. Preq: CHE 311. 3(3<0) F. Convective heattransfers in chemical process equipment, such as heat exchangers, chemical reactors, dis-tillation and extraction reboilers, etc., and fluid dynamics and heat transfer of multiphase,multicomponent and chemically reactive systems. FerrellCHE 525 Chemical Process Control. Preq: CHE 425. 3(3-0) S. The application of controltechniques to sampled data chemical process systems. Z-transform and state variablemethods for the determination of open loop and closed loop system responses and for the syn-thesis of controller algorithms. Hybrid computer simulation and control of on-line real timeprocesses Winstoln$411) 5 451m(\-CEE (OR) 527 Optimization of Engineering Processes. req: (MI grind@qkig\Q“ 3(-30) F. The formulation and solution of process optimization problems, with09 emphasis on nonlinear programming techniques. Computer implementation of optimization@% algorithms, and structuring of process models to increase computational efficiency.Felder
CHE 535 Engineering Economy in Air Pollution Control Systems. Preq: MAE 409, CE576, or equivalent first course. 3(3-2) S. Principles and practice in designing equipment forthe abatement of air pollution; estimation of capital cost and operating expense; economicoptimization under various kinds of tax laws. Marsland
CHE 541 Cellulose Industries. Preq: Organic chemistry. 3(3—0) F. Methods of manufac-ture and application of cellulose chemical conversion products. Emphasis is on recentdevelopments of synthetic fbe[s, films, lacu and oéheriélellulose compounds SeelyCHE 543 Technology Mme?efi’req:qBrgamc c ty.q3(3-0) S. The properties,methods of manufacture and applications of synthetic resins. Recent developments1n thefield. Schoenborn
CHE 561 Biomedical Engineering I: Fluid Flow and Heat Transfer. Preq: CHE (BAE)465, or equivalent background. 3(3-0) S. The extension of fluid flow and heat transfer con-cepts to biomedical engineering is presented along with the grounding in physiology requisiteto proper modeling of mammalian flow and thermal processes. Beatty

1% CHE (TC) 569 Polymers, Surfactants and Colloidal Materials. Preq: CHE 315, CH'1‘ avg: 223. 3(3-0) F. The relationship between molecular structure and bulk properties of non-‘6HJ metallic materials as appliedin CHE processes. Attention to the application of surface andcolloid chemistry as well as polymer science.
CHE (TC) 570 Radiation Chemistry and Technology of Polymeric Systems. Preqs: CH221, 431. 3(3-0) S. Principles and practice of isotope and electron beam radiation treatment.Applications of high energy radiation in polymer chemistry and technology, including the useof radiation to cross-link andtdegrlade polymers Similarities and differences between radia-tionapol meriza on and ymeri (Eta) net‘t Willia Ul
(ClhemistrygFifi/W wwagw flmgfllflu l5?:151‘ WWW

TCH 101 General ChemistryI. 4(3-3) F,S,Sum Fund menta concepts, 1ncludin atomicand molecular structure, states of aggregation of matter, chemical reactions and stoi-chiometry. Should be followed by CH 103, 105 or 107.
CH 103 General Chemistry II. Preq: CH 101. 4(3-3) F,S,Sum. Designed as a terminalcourse and for students in curricula which do not require full-year chemistry courses beyondthe freshman level. Topics include acid~base reactions, homogeneous and heterogeneousequilibria, electrochemistry, and descriptive aspects of inorganic, organic, nuclear andbiochemistry.
CH 104 Experimental Chemistry. Coreq: CH 105. 1(0—3) F,S,Sum. Laboratory supple-ment to CH 105. Required for CH 105 students who plan to take additional chemistrycourses.
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CH 105 Chemistry—Principles and Applications. Preq: CH 101. 3(3-0) F,S,Sum. A con-tinuation of CH 101, intended primarily for engineering students. Emphasis on introductorychemical thermodynamics, equilibrium, electrochemistry, chemical kinetics, and the ap-plication of basic chemical principles to the treatment of organic and inorganic systems. CH105 serves as prerequisite for additional chemistry courses only if supplemented by CH 104.
’ CH 106 Laboratory Techniques 1. Coreq: CH 101H. 1(0-3) F. For students majoring inchemistry to supplement CH 101 laboratory.CH 107 Principles of Chemistry. Preq: CH 101 with a grade of C or better. 4(3-3)F,S,Sum. Continuation of CH 101 for students who plan to take a full-year course in advan-ced chemistry and for those desiring a more quantitative course than CH 103. Emphasizesdetailed quantitative aspects of stoichiometry, kinetics, equilibrium and electrochemistry,and the treatment of chemical reactions in terms of acid-base concepts.

CH 108 Laboratory Techniques II. Coreq: CH 107H. 1(0-3) S. For students majoring inchemistry to supplement CH 107 laboratory. W 5/)5/ 5/
fl/CH 111 Foundations of Chemistry. 4(3-2) F,S,Su eneral chemistry f7or liberal artsstudents. Topics include atomic and molecWre, periodic classification, gas laws,chemical equilibrium, and elementary desc iptive inorganic and organic chemistry.

CH 220 Introductory Organic Chemistry. Preq: CH 103 or 107, or CH 104 and 105. 4(3-3)F,S,Sum. Topics include alkanes and cycloalkanes, reactions of carbon-carbon multiplebonds, elimination and substitution reactions of alcohols and alkyl halides, aromatic com-pounds, carbonyl compounds, organic acids and derivatives, and organic bases.
CH 221, 223 Organic Chemistry I, II. Preq: (221) CH 107; (223) CH 221. 4(3-3) F,S,Sum.CH 221 and CH 223 cover the fundamentals of organic chemistry, including both aliphaticand aromatic compounds. CH 221 deals mostly with structure, stereochemistry, reactions,and mechanisms associated with a study of the hydrocarbons.
CH 315 Quantitative Analysis. Preq: CH 103 or 107, or CH 104 and 105. [Credit notallowed for both CH 315 and 317.] 4(3-3) F,S,Sum Fundamental principles and moderntechniques of chemical analyses. Topics include spectrochemical, electrochemical, andvolumetric methods of analysis, modern chemical instrumentation, and interpretation ofdata.
CH 317 Quantitative Analysis for Life Science Students. Preq: CH 103 or CH 107 or CH104-105. (Credit not allowed for both CH 315 and CH 317.) 4(3-3) S. An introduction tomodern methods of qualitative and quantitative chemical analysis. Emphasis will be placedon clinical and biochemical techniques.
CH 331 Introductory Physical Chemistry. Preqs: CH 103 or 107, or CH 104 and 105; MA102 or 112. 4(3-3) F,S. For students whose mathematics background is not sufficient to meetCH 431, 433 requirements, but who desire instruction on chemical principles above freshmanlevel. CH35i Md 31947"CH 401 Systematic Inorganic Chemistry. Coreq: CH 431 3(3-0) S. Studies of theoreticalprinciples and discussions of experimental synthetic, purification, and identificationprocedures pertaining to inorganic substances. The physical and chemical behavior of in-organic compounds is also discussed.
CH 411 Analytical Chemistry I. Preq: CH 434. 4(2—6) F. Includes the design, execution,and interpretation of quantitative chemical measurements. Chromatographic, precipitationand spectroscopic methods. ‘
CH 413 Analytical Chemistry II. Preq: CH 411. 4(2—6) S. Methods of quantitativeanalysis based on solution chemistry, electrochemistry and reaction kinetics.
CH 428 Qualitative Organic Analysis. Preq: CH 223. 3(1-6) F,S,Sum. Introduction tothe systematic identification and separation of organic compounds by the application of bothphysical and chemical techniques. Infrared and nuclear magnetic spectroscopy, chemicalclassification tests, and the preparation of derivatives are used to acquaint the student withorganic research methods. ,
CH 431 Physical Chemistry I. Preq: CH 107, MA 202, PY 203 or 208; Coreq: MA 301. 3(3-0) F,S,Sum. CH 431 and CH 433 provide an intensive study of physical chemical principlesincluding states of matter, classical and statistical thermodynamics, physical and chemical
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equilibrium, properties of solids and solutions, electrochemistry, reaction kinetics, kinetictheory, and transport properties. Arrangement of topics between courses may vary from yearto year.
CH 433 Physical Chemistry II. Preq: CH 431, MA 301. 3(2-1). F,S. (See description underCH 431.) ’ .
CH 434 Physical Chemistry II Laboratory. Coreq: CH 433. 2(0-6) S. A project-orientedcourse to acquaint chemistry students with modern physical chemistry techniques.CH 435 Physical Chemistry III. Preq: CH 431, MA 301. 3(3-0) F. A continuation of CH431, emphasizing quantum mechanics, molecular structure and chemical bonding.CH (TC) 461 Chemistry of Fibers. 3(3-0) F. (See textile chemistr , page 319.). . a 7CH 490 Chemical Preparations. Preq: Three years of CH. 3 - ) figfigctdftézgéndlaboratory work in preparative chemistry. Synthetic procedures illustrate advanced methodsand techniques in both inorganic and organic chemistry.
CH 491 Honors Chemistry. Preq: Admission to honors program or consent of department.1-3 F,S. A special studies course for superior students pursuing chemistry studies in greaterdepth.
CH 493 Chemical Literature. Preq: Three years of CH. 1(1-0) F. A systematic introduc-tion to the location and retrieval of information required for the solution of chemicalproblems.
CH 495 Special Topics in Chemistry. Preq: CI. 1-3 F,S. To serve needs not covered by ex-isting courses.
CH 499 Senior Research in Chemistry. Preq: Three years CH. Credits Arranged. 1-3F,S,Sum. Independent investigation of a research problem under the supervision of achemistry faculty member.
FOR GRADUATES AND ADVANCED UNDERGRADUATES
CH 501 Inorganic Chemistry I. Preq: CH 433. 3(3-0) F. Modern chemistry from the pointof view of the chemical bond, molecular structure, and spectroscopy. Several topics chosenfrom group theory, molecular symmetry, molecular orbital and crystal field theories, elec-tronegativity, solid state, magnetic properties, electronic absorption, 0RD, CD, and MCD,Mossbauer, nmr, nqr, ESCA, photoelectron, and vibrational spectroscopies. Computerfacilites are used.
CH 503 Inorganic Chemistry II Preq: CH 501. 3(3-0) S. A continuation of CH 501.Knowledge of physical methods applied to chemistry of representative elements, transitionmetals (3d, 4d, 5d), lanthanides, and actinides. Topics include nonaqueous solvents, acidsand bases, inorganic reaction mechanisms, solid state reactions, coordination Chemistry in-cluding chelates and organometallic compounds, crystal field stabilization energy, Jahn-Teller and trans effects, stabilization of valence states, and some bio-inorganic chemistry.
CH 511 Chemical Spectroscopy. Preq: CH 483 3(3-0) F. Theory, analytical applicationsand interpretation of spectra as applied to chemical problems. Emphasis upon ultraviolet,visible and infrared spectra. (Offered F 1978 and alt. years.)
CH 515 Chemical Instrumentation. Preq: CH 431; Coreq: CH 411. 3(3-0) S. Basic elec-tronic components and circuits, the response oflaboratory instruments, design and modifica-tion of typical electronic control and measurement systems. Emphasis on transducers andcontrol elements utilized in chemical research. (Offered S 1978 and alt. years.)CH 517 Physical Methods of Elemental Trace Analysis. Preq: CH 315 or 331 or C1. 3(3-0) F. The principles and applications of currently used methods of trace analysis. Topics in-clude pulse polarography, potentiometry, UV-Vis spectrophotometry, atomic absorption,emission spectrometry. fluorescence, neutron activation analysis, and spark source massspectrometry.
CH 518 Trace Analysis Laboratory. Coreq: CH 517 or C1. 2(0—6) F. Instrumental techni-ques including UV~Vis spectrophotometry, fluorescence, emission spectrometry, atomic ab-sorption, pulse polarography, and neutron activation analysis.
CH 521 Advanced Organic Chemistry. Preq: CH 223, 433 or 435. 3(3-0) F. Structure,stereochemistry and reactions of the various classes of hydrocarbons. The molecular orbital
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treatment of bonding and reactivity of alkenes, the conformational interpretation ofcycloalkene and cycloalkane reactivity, and the application of optical isomerism to reactionmechanisms.
CH 523 Advanced Organic Chemistry II. Preq: CH 521. 3(3‘0) S. Acid-base theory andmechanistic organic chemistry as applied to synthetically useful organic reactions.
CH 525 Physical Methods in Organic Chemistry. Preq: CH 223, and 433 or 435. 3(3-0) S.Physical methods applied to solution of structural problems in organic chemistry. Emphasison spectral methods including infrared, ultraviolet, nuclear magnetic resonance, mass spec-trometry, electron paramagnetic resonance, x-ray and electron diffraction, and opticalrotatory dispersion.
CH 531 Chemical Thermodynamics. Preq: CH 433, MA 301. 3(3-0) F. Extension ofelementary principles to treatment of ideal and real gases, ideal solutions, electrolytic solu-tions, galvanic cells, surface systems and irreversible processes. Introduction to statisticalthermodynamics and the estimation of thermodynamic functions from spectroscopic data.
CH 533 Chemical Kinetics. Preq: CH 433, MA 301. 3(3-0) S. Emphasis on experimentaland mathematical techniques, elements of the kinetic theory, and theory of the transitionstate. Applications to gas reactions, reactions in solution and mechanism studies. (Offered S1977 and alt. years.)
CH 535 Surface Phenomena. Preq: CH 433, MA 301. 3(3-0) S. Formulations of basictheories are presented with illustrations of their current applications. (Offered S 1978 andalt. years.)
CH 537 Quantum Chemistry. Preq: MA 301, CH 435 or PY 407. 3(3-0) S. The elements ofwave mechanics applied to stationary energy states and time dependent phenomena. Ap-plications of quantum theory to chemistry, particularly chemical bonds.
CH 539 Colloid Chemistry. Preq: CH 220, 315 or 331 or C1. 3(2—3) S. Theories, basic prin-ciples, and fundamental concepts including preparation and behavior of sols, gels, emul-sions, foams, and aerosols and topics in areas of adsorption, Donnan equilibrium, dialysis,and small particle dynamics. Laboratory includes independent project studies in specializedareas. (Offered S 1977 and alt. years.)
CH 545 Radiochemistry. Preq: CH 431 or PY 410. 3(2-3) S. Applications of radioactivityto chemistry and application of chemistry to radioactive elements, particularly tran-suranium elements and fission products.(0ffered S 1978 and alt. years.)
CH (TC) 562 Physical Chemistry of High Polymers — Bulk Properties. 3(3-0) F. (Seetextile chemistry, page 319.)
Civil Engineering
CE 201 Elements of Plane Surveying. Preq: Soph. standing. 3(2-3) F. Not for CE depart-ment majors. Theory and practice of plane surveying precision specifications, horizontal andvertical control, stadia surveys, area determinations, circular and compound curves,topographic mapping, solar and celestial observations, rural and urban land surveys.Rihani
CE 202 Introduction to Civil Engineering. Preq: MA 201. 2(1-3) F,S. Computer solutionof typical problems in each subject area of civil engineering. Ely, Smith
CE 301 Engineering Surveying. Preq: Junior standing. 3(2—3) F,S. Principles of surveyingand applications in planning, design and construction; including horizontal and vertical con-trol; topographic maps, photogrammetry and elements of geodesy. Babcock
CE 305 Transportation Engineering I. Preq: CE 301. 4(3-2) F,S. Integrated approach toplanning, designing operation of transportation systems. Engineering and economic aspectsof basic transport modes, (including highway, rail, water and air facilities) are studied.
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CE 326 Structural Engineering I. Preq: CE 325 4(3-2) F,S. Fundamental principles ofelastic, inelastic and ultimate strength analysis and proportioning of structural members inmetal, concrete and timber. .CE 332 Materials of Construction. Preq: MAT 200. 3(2-3) F,S,Sum. Manufacture andproperties of mineral and bituminous cements and mineral aggregates. Mechanical proper-ties of portland cement concrete, bituminous concrete, masonry units materials and timberproducts. Materials testing for research. MullenCE 342 Soil Engineering I. Preq: CE 332; Coreq: ESM 301. 4(3—2) F,S. Soil identification,index properties, effective stress concepts, settlement analysis, evaluation of shear strengthand bearing capacity, fundamentals of foundation selection and design. Kashef
CE 365 Construction Engineering I. Preq: Jr. standing. 4(3-2) F,S. Construction opera-tions course emphasizing organization of construction industry; construction methods,equipment. productivity and safety; project planning; scheduling and control.Blessis,Nunnally
CE 370 Elements of Environmental Hygiene. Preq: Soph. standing. 3(2-3) S. Environ-mental factors affecting human health and their evaluation and control. Topics include:water supplies; sewage disposal; swimming pool and refuse sanitation; insect and rodent con-trol; milk and food sanitation; the physical factors of noise, heat, illumination and ionizingradiation; housing; industrial hygiene; and environmental hygiene programs. Johnston
CE 382 Hydraulics. Preq: ESM 200 4(3-3) F,S. Properties of fluid, laws of conservation ofmass, momentum and energy; applications to the mechanics of flow through pipes and chan-nels; fluid measurements; theory of design and characteristics of hydraulic machines.Amein, Machemehl
CE 383 Water Resources Engineering I. Preq: CE 382. 4(3-3) F,S. Application of naturalscience, physics and chemistry in the engineering of urban water and waste systems. Casestudies illustrate applications and relationship of systems to management of environmentalquality in urban areas. Amien, MalcolmCE 406 Transportation Engineering II. Preq: CE 305. 3(2-2) F,S. Urban transportationproblems and design of modal interfaces such as airports, shopping centers, parking garages,port facilities and other multimodal terminals. Babcock, Rihani
CE 425 Intermediate Structural Analysis. Preq: CE 325. 3(3-0) F,S. Rigorous treatment,at intermediate level, of indeterminate structural analysis. Energy principles, force and dis-placement methods, special topics. Havner, Mirza
CE 427 Structural Engineering II. Preq: CE 326. 3(2—2) F,S. Basic concepts of structuraldesign. Analysis and design of complete structural systems. Hulsey, Uyanik
CE 428 Structural Design in Wood. Preq: CE 326. 3(2-2) F. Structural behavior of woodunder loads; design of structural elements in wood; strength properties of wood fasteners;design projects with clear wood, plywood and glued-laminated wood.
CE 433 Soil Engineering II. Preq: CE 342. 3(3-0) F,S. Lateral earth pressure theories andtheir application to analysis and design of slopes and retaining structures; ground waterhydraulics; placement of fills; soil behavior in pavement systems, stabilizationtechniques. Wahls
CE 450 Civil Engineering Design. Preq: One from: CE 406, 427, 443, or 484. 3(1—6) F,S.Integrated team approach to a major civil engineering project involving planning, design andanalysis under realistic conditions including environmental factors. Babcock
CE 460 Construction Engineering Project. Preq: CE 463, 466. 3(1-6) F,S. Planning,design, construction and management of a construction project. Blessis
CE 463 Cost Analysis and Control. Preq: CE 365. 3(2-3) F,S. Cost engineering, project es-timating, bid procedures, construction cost analysis and control. Blessis, Nunnally
CE 464 Legal Aspects Of Contracting. Preq: Sr. standing. 3(3-0) S. Legal aspects of con:struction contract documents and specifications; owner-engineer-contractor relationshipsand responsibilities; bids and contract performance; labor laws. Blessis
CE 466 Construction Engineering II. Preq: CE 326, 365. 3(2-3) F,S. Introduction tobuilding systems construction emphasizing planning, analysis, design and construction ofstructural subsystems. . . ‘ _ . Debruhl ..
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CE 472 Elements of Air Quality Management. Preq: College level physics and sr.standing. 3(2—3) F. Pollution and community air quality management, including pollutantsources; effects on biological systems, materials, and the atmosphere; meteorological factors;air sampling; abatement and control techniques; air quality and emission standards; andlegal, economic and administrative aspects. Shearer
CE 484 Water Resources Engineering II. Preq: CE 383. 3(3—0) F,S. Occurrence, flow andcontrol of natural and impounded waters. Case studies of storm drainage, flood control andstream sanitation illustrate the use of thes pri ciples in the management of river basinwater resources. WW3 Malcom, Smallwood
CE 486 Sanitary Engineering Measurements of Water Quality. Preq: Freshmanchemistry and sr. standing in Engineering or Agriculture and Life Sciences. 3(2-3) S. In-troduction to elementary measurement and interpretations of pollutants in water andwastewater. Examination of the nature and character of municipal1Crefuse. Staff
E A 1cal (3— o ra h e 3,

emu!»«Lu; \—5 Nu .1» I191;CI§451§5 Swift’ial'avQProblemsin ivilmEngineering. Preq: Sr. staiilcllsicriag‘lflis C or CEC.1-3F,S. Directed reading in the literature of civil engineering, introduction to researchmethodology, seminar discussions, dealing with special civil engineering topics of current
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CE 515 Transportation Operations. Preq: CE 305. 3(3-0) F. Analysis of traffic and trans-portation engineering operations. Heimback, Rihani
CE 516 Transportation Design. Preq: CE 305. 3(2-3) F. Geometric elements of traffic andtransportation engineering design. Cribbins
CE 517 Water Transportation. Preq: CE 305. 3(3-0) F. Planning, design, constructionand operation of waterways, ports, harbors and related facilities. Feasibility of piers, portsand multipurpose river basin projects. Design of marine structures and civil works includinglocks, dams, harbors, ports and contractive and protective works. Cribbins
CE 524 Analysis and Design of Masonry Structures. Coreq: CE 427. 3(3-0) F Theoryand design of masonry arches, culverts, dams, foundations and masonry walls subjected tolateral loads Staff
CE 525, 526 Matrix Structural Analysis I, II. Preq: (525), CE 425; (526), CE 326, 3(3—0)F.S. Matrix methods of structural analysis for digital computer solutions for general frames,trusses, and grids as well as general three dimensional trusses and frames. Inclusion of effectsdue to prestrain, temperature, elastic stability functions, joint deformations, and supportsettlements. Introduction to finite-element analysis of plane, elasticity problems.Dean,

similitude, indirect and direct models, odel materials and experimental techniques, in-dividual project in structural mode Mirza, Zia
CE 534 Plastic Analysis and Design. Preq: CE 427. 3(3-0) S. Theory of plastic behaviorof steel structures; concept of design for ultimate load and the use of load factors. Analysisand design of components of steel frames including bracing and connections. Ely, Smith
CE 536 Theory and Design of Prestressed Concrete. Preq: CE 427. 3(3-0) F. Principlesand concepts of design in prestressed concrete including elastic and ultimate strengthanalyses for flexural, shear, bond and deflection. Principles of concordancy and lineartransformation for indeterminate prestressed structures. Mirza Zia
CE (MAS, OY) 541 Gravity Wave Theory I. 3(3-0) S. (See marine sciences, page 267. )
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04191015 M_&i§k&9flohi/lllli17:%§:r1/é77 5C3O24‘; 551 ulNth 4; 3’0c5, (Mi \2 kW? mjgdmr /u 7 Jigs/77 3C3CE 543 nydrauuii/g f rrfbnd‘(Lat req: C 0 2o 42orequivaieet73(3-0 F Princi- 1ples of ground water hydraulics; theory of flow through idealized porous media; the flow netsolution; seepage and well problems. KashefCE 544 Foundation Engineering. Preq: CE 342. 3(3-0) S. Subsoil investigations; excava-tions; design of sheeting and bracing systems; control of water; footing, grillage and pile foun-dations; caisson and cofferdam methods of construction. Kashef, LangfelderCE 548 Engineering Properties of Soils I. Preq: CE 342. 3(2-3) F. Study of soil propertiessignificant in earthwork engineering, including soil solids, basic physiochemical concepts,classification, identification, plasticity, permeability, capillarity and stabilization.Laboratory work includes classification, permeability and compaction tests.Kashef, LangfelderCE 549 Engineering Properties of Soils II. Preq: CE 548. 3(2-3) S. Continuation of CE548. Compressibility, stress-strain relations and shear strength theories for soil. Laboratorywork includes consolidation and shear strength tests. Langfelder

CE 551 Theory of Concrete Mixtures. Preq: CE 332. 3(3—0) F. Study in depth of portlandcement concrete mixtures including types and properties of portland and special cements,mix design methods, fresh and hardened concretes, admixtures. Mullen
CE 553 Asphalt and Bituminous Materials. Preq: CE 332. 3(2-3) S. Study in depth ofasphalts and tars properties for use in waterproofing and bituminous materials. Theories ofdesign of bituminous mixtures for construction and paving uses including types and proper-ties of asphalt cements, cutbacks, emulsions, blown asphalts and tars. Laboratory workrequired. Mullen
CE 555 Highway and Airport Pavement Design. Preq: CE 406 or CE 443. 3(2-3) STheoretical analysis and design of highway and airport pavements with critical evaluation ofcurrent designpractices.’ Staff
CE (BAE, MB) 570 Sanitary Microbiology. Preq: MB 401 or equivalent 3(2-3) S. Fun-damental aspects of microbiology and biochemistry presented and related to problems ofstream pollution, refuse disposal and biological treatment. Laboratory exercises presentbasic microbiological techniques and illustrate basic microbial aspects of wastedisposal. Staff
CE 573 Unit Operations and Processes in Waste Treatment. Preq: CE 486; Coreq:CE 571. 3(1-6) F. Unit operations and processes in water and wastes engineering, includingsedimentation, thickening, chemical coagulation, vacuum filtration, carbon adsorption,biological treatment, and special projects. Galler
CE (NE) 574 Environmental Consequences of Nuclear Power. Preq: CI. 3(3-0) S. Ex-amination of environmental consequences resulting from the siting, construction and opera-tion of nuclear power plants and the environmental consequences of alternatives to nuclearpower. Smallwood
CE 575 Civil Engineering Systems. Preq: MA 405. 3(3—0) S. Examination of civilengineering systems and their design optimization. Systems studied include water resourcesengineering, structural engineering, transportation engineering and construction. Galler
CE 576 Atmospheric Pollution. Preq: Grad. or advanced undergrad. standing. 3(3—0) S.Topics include: pollutant sources; effects on man and other animals, vegetation, materialsand visibility; meteorological factors; air sampling, control devices; air quality and emissionstandards; and legal, economic and administrative aspects. Shearer
CE (BAE) 578 Agricultural Waste Management. 3(2-3) F. (See biological andagricultural engineering, page 193.)
CE 580 Flow in Open Channels. Preq: CE 382. 3(3—0) F.Theory and application of flow inopen channels, including dimensional analysis, momentum-energy principle, graduallyvaried flow, high-velocity flow, energy dissipators, spillways, waves, channel transitions andmodel studies. Amein
CE (MAS) 581 Introduction to Oceanographic Engineering. Preq: CE 382. 3(3-0) S.Engineering aspects of physical oceanography. Propagation of waves theory, methods of waveforecasting and analysis of wave spectra. Application of physical oceanography to design ofmarine and coastal installations. Amein, Machemehl
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CE 598 Civil Engineering Projects. 1—6 F,S. Special projects. Staff
FOR GRADUATES ONLY
CE 571 Theory of Water and Waste Treatment. 3(3-0) F. Galler
CE 572 Design of Water and Wastewater Facilities. 3(3—0) S. Smallwood
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CSC 101 Introduction to Programming. 3(2-2) F,S. Understanding algorithms, programsand computer. Organization and characteristics of computers. Fundamental algorithmsassociated with computing. Data representation. Basic programming and program structure.Debugging and verification of programs. Computer solution of numerical and non-numericalproblems using one or more programming languages.
CSC 102 Programming Concepts. Preq: CSC 101. 3(3-0) F,S. The features available inhigher-level programming languages. The student develops good programming habits bywriting a variety of non-numerical application programs Emphasis is on the global proper-/éties of programs in a bitck--st uctured anguagewith list and string manipulation faci ties

5*“ " MW0111CSC 111: oreq: €2- F,.S o uc 10n toproblem-oriented computer language (currently FORTRAN IV) for u n a problem solutionaggusing digital computers. Designed as a two-hour service course for scientifically oriented stu- /75)dents, primarily in Engineering with programs slanted toward engineering applications.
CSC 112 Basic Computer Organization and Assembly Language. Preq: CSC 101 or 111.3(3-0) F,S. Binary and hexadecimal number systems. Description of machine organization,including memory, addressing schemes, registers, and data channels. Internal representationof data and instructions. Machine language and the assembly process. Loading and execu-tion. Program relocation. Input and output using facilities of a supervisor program. In-terrupts and their priorities. Combining separately translated programs for execution.
CSC 200 Introduction to Computers and Their Uses. (A student who has taken CSC 101or 111 may not receive credit.) 3(3-0) F,S. An introduction to electronic digital computers, in-cluding the parts of a computer, a step—by-step description of the processes which the com-puter goes through in performing its tasks, and description of several uses to which the com-puter is currently being put. Intended for non-technical students desiring knowledge of com-puter capabilities and limitations.
CSC 251 Principles of Programming — Fortran. Preq: CSC 111 or 102.1(1-0) S. Theprogramming language Fortran and its applications to numerical computation and filemanipulation. Emphasis on features and restrictions which are unique to Fortran. Program-ming assignments which explore the language in depth (Grading S—NC).
CSC 252 Principles of Programming — Cobol. Preq: CSC 101. 1(1-0) F,S. Introductionto the business-oriented programming language Cobol. Programming assignments covergeneral data processing, file maintenance and report generation. (Grading S—NC).
CSC 253 Principles of Programming — Algol. Preq: CSC 102. 1(1-0) F. Algol 60 presen-ted as a theoretical construct and a practical programming language. Extensions to Algol 60.Programming problems in a variety of applications areas. (Grading S—NC).
CSC 254 Principles of Programming — APL. Preq: MA 405. 1(1-0) S. Advancedprogramming concepts in APL and their application to a wide variety of computingproblems. The APL reference language and locally available APL hardware representations.(Grading S—NC).
CSC 255 Principles of Programming — Snobol. 1(1—0) F. The syntax and semantics ofthe symbol manipulation language Snobol 4. Applications of the language to programmingproblems in non-numeric areas. (Grading S-NC).
CSC 301 Principles of Systems Programs. Preq: CSC 112. 3(3-0) 8. Advanced topics inassembly language programming. Program relocatability. Definition, call and expansion ofmacros. Historical survey of development of operating systems. Definition of operatingsystem components. Use of operating system facilities.
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CSC 302 Introduction to Numerical Methods. Preq: CSC 101 or 111; MAeEKfi-mkr312: 3(3-0) F,S. Numerical computations with digital computers; floating point arithmeticand implications of round-off error. Algorithms and computer techniques for the numericalsolution of problems in: function evaluation; zeros of functions; interpolation; numerical dif-ferentiation and integration; linear systems of equations; curve fitting; solutions of non-linear equations; numerical solutions of ordinary differe tialééuations]
CSC 311 Data Structures. Preq: CSC S392! and .1292: 31 Fundamental algorithmsassociated with data structures. Topics are: linear lists including stacks, queues and deques;sequential and linked allocation of linear lists; circular lists, doubly-linked lists, arrays andorthogonal lists; trees including traversal of binary trees and binary representation of trees;lists and garbage collection; multilinked structures; dynamic stora e allocat}CSC 312 Computer Organization and Logic. Preq: CSC ifz', . 0%?07‘1prlighgt/ionof Boolean algebra to combinational circuit design problems. Sequential circuits Organiza-tion and functional design of simplified computer components such as the memory unit, thearithmetic and logic unit and input-output devices. Architecture of computing systems.Functional characteristics of I/O devices, data channels, interrupt and priority systems.Microprogram control. Hardware-software tradeoffs and firmware.CSC (E) 321 Computer Graphics. 3(2-2) S. (See engineering, general courses, page 232.)CSC 322 Applied Algebraic Structures. Preq: MA 405. 3(3-0) F,S. Naive set theory, or-der and equivalence relations, functions, partitions, operations and congruences. Booleanalgebra, semi-group, group and graph theory. Logic of propositions, first order predicatecalculus, models for an axiomatic theory. Some applications and examples of these algebraicstructures selected from formal language description, data structures, file organization, in-formation retrieval, games, switching circuits, neural nets, sequential machines, artificial in-telligence, syntactic structure of arithmetic expressions and theory of algorithms.
CSC 351 Principles of Programming — LISP. Preq:CSC 311. 1(1-0) F. The programm-ing language LISP and its application to the processing of general list structures, withemphasis on recursive programming. Assignments demonstrate the power and versatility ofLISP. (Grading S-NC).
CSC 401 Sorting and Searching. Preq: CSC 311. 3(3-0) F. Sorting and searchingprocedures and their implications for file structure design. On-line and batch processingsystems.
CSC 411 Introduction to Simulation. Preq: MA 312 and ST 371 or equivalent. 3(3-0) F,S.Introduces simulation concepts and methodology to CSC and other students. Modeling andcomputational techniques, Monte Carlo methods and interactive simulation. Projects aredeveloped in areas of student interest.
CSC 412 Introduction to Computability, Language and Automata. Preq: CSC 322. 3(3-0) F,S. Sequential machines as abstractions of digital computers described by state-transition graphs. Sequential machine as language acceptors and as the finite control of aTuring machine. Chomsky classification of languages and machines. Universal Turingmachines and the halting problem. Church’s thesis. Recursive functions. Heuristic argumentthat a function is recursive if and only if it is Turing computable. The semi—group wordproblem and tree searching algorithm. Applications to artificial intelligence, perceptronsimulation, game playing, syntactic analysis algorithms.
CSC 421 Computer Systems for Management. Preq: CSC 311. 3(3-0) F. Management in-formation systems (MIS). The data base approach. Characteristics of successful systems anddimensions of system evolution and evaluation. Models versus modeling in M18 design. Amodel of information flow and its economics. Profitability and risk analysis in corporatefinancial systems. Production/inventory control through MIS. Operations research techni-ques for MIS development. Management’s MIS consultant. The general purpose MIS.Human factors in design and implementation of the new company MIS.
CSC (MA) 427 Introduction to Numerical Analysis I. Freq: MA 301 or 312 andprogramming language proficiency. 3(3-0) F. For undergraduate students in any departmentwho wish to learn the theory and practice of computational procedures using a digital com-puter. Topics include: approximation of functions by interpolating polynomials; numericaldifferentiaton and integration; solution of systems of ordinary differential equations in-
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cluding both initial valve and boundary value problem. Computer applications andtechniques.
CSC (MA) 428 Introduction to Numerical Analysis II. Preq: MA 405 and programminglanguage proficiency. 3(3-0) S. For students who wish to learn computational procedures us-ing digital computers. Topics include: solution of linear and nonlinear equations; matricesand iegenvalue calculations; orthogonal polynomials and Gaussian quadrature; curve fittingand function approximation by least squares smoothing formulas; minimax approximations.[CSC (MA) 427 is not a prerequisite.]CSC 431 Information Retrieval. Preq: CSC 311. 3(3-0) S. Organization and retrieval ofinformation in natural language form. Analysis of information content by statistical, syntac-tic and logical methods. Automatic clustering and statistical association methods. Dic-tionary construction and utilization. File organization and retrieval techniques for textprocessing systems. Evaluation of retrieval effectiveness. Applications to both documentretrieval and question answering systems.
CSC 432 Introduction to Digital Signal Processing. Preq: CSC 302, ST 371, and MA405. 3(2-2) S. Use of digital computers in the processing of analog signals. The uses ofoperational amplifiers in SAH, DAC, and ADC‘s and other data acquisition devices. The dis-crete Fourier transform, digital filters and other algorithms used in processing time series.
CSC 462 Computing for the Social Sciences. Preq: ST 311 or equivalent. 3(3-0) S. To ac-quaint the social scientist with the information processing capabilities of a computer. Exam-ples and problems from the social sciences. Topics include: a higher level programminglanguage, procedures for accessing statistical packages and other library routines, and datamanagement using disks and tapes. (CSC majors may not receive credit.)CSC 495 Special Topics in Computer Science. Preq: CI. 1-6 F,S. Consists of the followingtypes of study: readings in the literatu:e of computer science, introductory research projects,major computer programming projects, seminars, or new course development. Work may bedone in any CSC area such as software, hardware utilization, programming languages,numerical methods or telecommunications.
CSC 499 Undergraduate Research in Computer Science. Preq: CI. 1-6 F,S. Independentinvestigation of a research problem under faculty supervision.
CSC 501 Design of Systems Programs. Preq: CSC 311, 312 (CSC 301 recommended).3(3-0) F. Review of batch process systems programs, their components, operating charac-teristics, user services and their limitations. Implementation techniques for parallel processing of input-output and interrupt handling. Overall structure of multiprogramming systemson multi-processor hardware configurations. Details on addressing techniques, core manage-ment, file system design and management, system accounting, and other user-related ser-vices. Traffic control, interprocess communication, design of system modules, and interfaces.System updating, documentation and operation.
CSC 502 Computational Linguistics. Preq: CI. 3(3—0) F. Use of a symbol manipulationlanguage (SNOBOL 4) in solving nonvnumeric problems. Study of generative grammars, in-cluding finite-state, context-free, context-sensitive, and transformational grammers. Syntac-tic analysis by computers: algorithms and existing analysis systems for English. Com-putational semantics. Information retrieval and question-answering systems. Open to CSCand other students.
CSC 504 Application of Linguistic Techniques to Computer Problems. Preq: CSC 502.3(3-0) S. Semiotics and programming languages. Comparison of semantic theories.Representation, classification and interpretation of scenes and other multi-dimensional il-lustrations. Design of a formal language for describing two-dimensional geometric figures,such as flow charts, chemical structures and logic diagrams. Characterization of programm-ing languages according to the theory of transformational grammar.CSC 511 Artificial Intelligence. Preq: CSC 311. 3(3-0) F. (Odd-numbered years.) Defini-tion of heuristic versus algorithmic methods, rationale of heuristic approach, description ofcognitive processes. Objectives of work in artificial intelligence, simulation of cognitivebehavior. Heuristic programming techniques. Survey of examples from representative ap-plication areas. The mind-brain problem and the nature of intelligence. Individual projects.
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C55“ 5“ 113mWtW/Gommwm ”ob—>-w) 731 b7 068’’77)CSC 512 Metaprograms. Preq: CSC 311. (CSC 412 recommended.) 3(3-0) S. The techni-ques used in the design and implementation of compilers. Introduction to formal grammarsand relations concerning a grammar. Detailed study of algorithms for lexical scanners, top-down recognizers, bottom-up recognizers for simple precedence grammars, operatorprecedence grammars, higher order precedence grammars, and bounded-context grammars.Run-time storage organization for a compiler including symbol tables, internal forms forsource programs, semantic routines, error recovery and diagnostics, code generation and op-timization, and interpreters.
CSC 522 Formal Languages and Syntactic Analysis. Preq: CSC 412 (CSC 512 recom-mended). 3(3-0) F. Formal languages and their relation to automata: languages and theirrepresentation, grammars, finite automata and regular grammars context free grammars andpushdown automata, type 0 grammars and Turing machines, the halting problem, context-sensitive grammars and linear bounded automata, and operations on languages.CSC (MA) 529 Numerical Analysis I. 3(3-0) F. (See mathematics, page 270.)CSC (MA) 530 Numerical Analysis II. 3(3-0) S. (See mathematics, page 270.)
CSC 532 Artificial Intelligence II. Preq: CSC 511, a course in mathematical logic. 3(3-0)S. (even numbered years). Emphasizes patter recognition, theorem proving, game playing,learning and heuristic programming. Students assigned computer projects illustratingtheoretical concepts.
CSC (MA) 536 Theory of Sequential Machines. (See mathematics, page 270.)
CSC (MA) 537 Theory of Computability. Preq: CSC 412 or grad. standing. 3(3~0) S. Ef-fective computability. Turing machines. Primitive recursive functions. The u operator. u-recursive functions. Godel numbering. Equivalence of Turing machines and u-recursion. Un-decidable predicates. Universal Turing Machines. Other formulations of the concept of effec-tive computability.
CSC 542 Database Management. Preq: CSC 431. 3(3—0) F. The course will cover the fun-damentals of the area of database management. Basic topics will include: general architec-ture for database management systems, current data models such as network, relational,hierarchical; security and integrity; discussion of currently implemented systems.
CSC (IE, OR) 562 Advanced Topics in Computer Simulation. Preq: ST 421 orequivalent or grad. standing. 3(3-0) S. Basic simulation methodology; general principles ofthe Monte Carlo Method: random number generation, accuracy, variance reductionmethods, classical applications in mathematics and physics; simulation of queuing systems;development of a research problem in depth where computer simulation is required 1) toprovide insight through experientation with a model, 2) to provide approximate answers andpractical solutions, and 3) to test the model and the solutions.
CSC (MA) 582 Special Topics in Numerical Solution of Linear Algebraic Equations.Preq: MA 405 or equivalent and a knowledge of computer programming. 3(3-0) S. Amathematical and numerical investigation of direct iterative and semi-iterative methods forthe solution of linear systems. Methods for calculating eigenvalues and eigenvector ofmatrices.
CSC (MA) 583 Special Topics in the Numerical Solution of Ordinary DifferentialEquations. 3(30) F. (See mathematics, page 270.)
CSC (MA) 584 Special Topics in the Numerical Solution of Partial Differential Equa-tions. 3(3-0) F. (See mathematics, page 270.)
CSC (OR, MA) 585 Graph Theory. 3(3—0) F. (See operations research, page 287.)
CSC 595 Special Topics. Preq: CI. 1-6 F, S. Topics of current interest in CSC not covered
132i???20023813(11159. Moltlumar Piaf)ammmqSwimmi) 565%)lngf) .
Crop Science
CS 211 Crop Science. Preq: BS 100. 4(4-0) F,S. Fundamental morphological,physiological and reproductive features of crop plants and the management practices foreconomical production. Emery, Fike
CS 214 Crop Science Laboratory..mfiglwor Coreq: lzny CS course. 1 (02) F, S. (Can be51 Q Qamm ‘5 3—0) plll‘n0,3: .57?) WW fibvogc\ao%1k’ljl1&
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CS 295 Special Topics in Crop Science. Preq: CS 211 or B0 200. 1‘6 F,S,Sum. To be usedfor intensive or extensive study of specific crop science principles or production practices. Itmay also serve as a means for presenting crop science topics of current interest to non—majors.Emery
CS 312 Pastures and Forage Crop. Preqs: BS 100, SS,_C 200 recommended. 3(3-0) S. Pro-duction and preservation of the principal forage crops, with attention to the development andmaintenance of pastures. Chamblee
CS 315 Turf Management. Preq: BS 100. 3(2-2) S. Production, utilization, and management of turf grasses. The growth responses of different plant species to natural and imposedenvironmental factors. Interrelationships of climate, soil, biotic factors, and plants are ex-amined in the field, laboratory, and classro g3) Gilbert
CS (BO) 402 Economic Botany. Pre1%2(%.(lz S. Emphasis is on plants andof the interrelatio 1ps of the plant world and the li
harmfu , ' ' ' ' to his well—being,and as raw materials for industry. Ornamentals are excluded. Timothy
CS 411 Environmental Aspects of Crop Production. Preq: BO 421. 2(2-0) F. The produc-tivity and quality of crops in relation to all environmental factors, including man. Disorderscaused by physical and biotic environmental stresses and the role of these environmental fac—tors in normal crop development are emphasized. Utilization and manipulation of the en—vironment for the continued improvement of crops are discussed. Patterson
CS 413 Plant Breeding. Preq: GN 411. 2(2-0) S. Discussion of reproductive systems ofhigher plants; the genetic basis for plant improvement and the selection, evaluation, andutilization of crop varieties. Emery
CS 414 Weed Science. Preq: CH 220. 4(3-2) F. Introduction to weed science covering prin-ciples and practices of cultural,biological, and chemical control. Chemistry, properties andeffects of herbicides on plants are studied. Weed identification and principles and practicesof application of herbicides and their safe use are covered. There are three parts of lecturecontent: introduction, history, fundamentals of weed growth, spread and control; a sectionon chemical herbicides; and a section on weed control practices in crops and noncroplandareas. Worsham
CS (SSC) 462 Soil-Crop Management Systems. 3(2-3) S. (See soil science, page 314.)
CS 490 Senior Seminar in Crop Science. Preq: Sr. standing. 1(1-0) S. The collection,organization, written preparation, and oral delivery of scientific information. Emery
FOR GRADUATES AND ADVANCED UNDERGRADUATES
CS 51] Tobacco Technology. Preq: BO 421 or equivalent. 3(3~O) S. Special problems con-cerned with the tobacco crop. The latest research problems and findings dealing with this im-portant cash crop. CollinsCS 513 Physiological Aspects of Crop Production. Preq: BO 421. 3(3-0) S. Emphasizespertinent physiological processes associated with crops and crop management such as plantgrowth, maturation, respiration and photoperiodism. Relationship of the environment tomaximum crop yields. (Offered S 76 and alt. years.) FikeCS (HS) 514 Principles and Methods in Weed Science. Preqs: CS 414 or equivalent. 3(2-2) S. The losses caused by the ecology of weeds, biological control, basic concepts of weedmanagement, herbicide<crop relationships and herbicide development. Introduction togreenhouse and bioassay techniques and field research techniques. MonacoCS (GN, HS) 541 Plant Breeding Methods. Preqs: ON 506 and ST 511. 3(3-0) FMethods of plant breeding as related to principles and concepts of inheritance.Henderson, StaffCS (GN, HS) 542 Plant Breeding Methods. Preq: CS (GN, HS) 541. 2(0-4) Sum.Laboratory and field study of the application of the various plant breeding techniques and
($55 45‘} W SWLJ) ifiodccfj. Kw) 61121-101“st
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methods used in the improvement of economic plants. (Offerred Sum.‘ 1976 and alt.years.) Caldwell
CS (ON) 545 Origin and Evolution of Cultivated Plants. Preq: CS 541 or GN 540. 2(2-0)S. Discussion topics include: mankind as a potential cultivator; man's anatomy, physiologyand alimentary needs; origins of cultivation; spread of agriculture in terms of varioustheories; interactions of crops and environments with reference to crop evolution; special at-tributes of cultigens; modern aspects of evolution breeding. (Offered S 1976 and alt.years.) Lee
CS 591 Special Problems. Preqz. CI. Credits Arranged. Crop science problems may beselected or assigned. Emphasis on review of recent and current research. Staff

Design ‘
ARC 400 Intermediate Architectural Design (Series). Preq: DF 102. May not be takenmore than six times. 6(0-9) F,S. Design investigation aimed at the development of anunderstanding of the major issues confronting the architect and at the expanding of prob-lem-solving abilities in architectural design. Students must complete four semesters tosatisfy this requirement, selecting from a number of vertically organized workshop studioswhich offer on an optional basis a wide range of program emphases.
DF JILL, 102 Environmental Design I, II. Preq: (DF 102) 101. Available to School ofDesign students only; this restriction may be waived by Dean and Program Director. 6(0-9)F,S. Introduction to the design disciplines and programs of the School of Design. A studiocourse examining the techniques and attitudes for dealing with identification, solution andevaluation arising from the design of physical artifacts in the natural and man-made en-vironment. The acquisition of languages and skills appropriate to these studies.
DF 285 Environmental Design Studio for General Undergraduates. Preq: SophomoreStanding. This course is not open to School of Design students. 3(0-6) F,S. A studio struc-tured investigation of participant-context relationships as they help to determine the designof physical objects. Work involves the construction of various perceptual and conceptualsimulations and/or models. Course places major stress on self-discovery and development.
DF 400 Advanced Design Studio. Preq: DF 102. Open only to School ofDesign Students— Restriction waived at discretion of Dean and Program Director. 6(0-9) F,S. Studio offeringupper level undergraduates the opportunity to intensively study fundamental design issues(form, color, structure, proportion, scale etc.) in a studio mode. Course may be used to par-tially satisfy studio requirement in all undergraduate programs in school.
DF 485 Design Studio for Non-Design Undergraduates. Preq: Junior Standing. Notopen to School of Design Students. 3(0-6) F,S. The course in intended to enrich the un-dergraduate program of students desiring some contact with the “studio” course structure ofthe School of Design. Design problems will be addressed in the studio milieu; the content ofthe problems will be drawn as much as possible from each student's major field of un-dergraduate studies.
DN 141 History of Design I. Open to University students on a space available basis. 3(3-0) F. A critical study of the related design fields from prehistoric to early Christian times withreference to the social, political and technological movements which affected theirdevelopment.
DN 142 History of Design II. Open to University students on a space-available basis. 3(3-0) S. A critical study of the related design fields from early Christian to modern times withrefemce to the social, political and technological movements which affected theirdevelopment.
DN 221 Introduction to Environment and Behavior for Designers. Credit in both DC221/231 and DN 232 is not allowed. Students must concurrently enroll in DN 221 and 231.3(3-0) F,S. An introductory integration of behavioral and environmental information,emphasizing a basic understanding of human behavior, natural systems, and their relation toenvironmental design. Examined is the impact of people and their artifacts on naturalsystems, and the impact of natural systems on people and their artifacts. Humane,ecologically sound utilization of these relations is explored. 9311., iii 4%
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DN 222 Human Perception and Behavior for Designers. 3(3-0) S. Course examines thelinkages among perception, cognition and behavior with a strong emphasis on the perceptualmechanisms of humans, especially the eyes and ears. Also deals with the cognitive organiza-tion of perceptual information, its relation to language, society and culture and isolatedhuman behavior at the micro and macro levels.
DN 231 Introduction to Environment and Behavior for Designers. (See DN 221).
DN 232 Introduction to Natural Systems and the Built Environment. Credit in bothDN 221/231 and DN 232 is not allowed. 3(3-0) F,S. This course is an introduction to naturalsystems and their integration into environmental design processes. Historical and presentrelationships between people and the physical environment are examined. Natural systemsare analyzed as a foundation for environmental design decisions and ecologically soundhabitation systems are explored.
DN 251 Principles of Architectural Structures. 3(3-0) F,S. Development of the princi-ples of structural behavior. A survey of structural systems, both natural and man-made, withan emphasis on a qualitative examination of the forces, influences or purposes to which theyrespond.
DN 252 Environmental Responses in Design. 3(3-0) S. An introductory study in formseen as a response between man and the natural environment. The morphologicalrelationship between material properties and environmental energies and their dual impacton the shape of the built artifact is investigated.
DN 253 Basic Environmental Systems. 3(2-2) F,S. Natural and man-made laws as ap-plied to buildings and their various applications to lighting, heating, cooling, ventilation,plumbing, vertical transporation and sound.
DN 254 Architectural Materials and Construction Systems. 3(2-2) F,S. Development ofthe concept of building as an environmental control and response mechanism. A descriptionof environmental and use factors upon which the science of building construction is based.An investigation of basic building materials, their properties, processes of production andprincipal systems of enclosure, consideration also given to economic factors and legalcontrols.
DN 255 Contemporary Manufacturing Processes I. 3(3-0) F. Introduction to massproduction processes and their inflrances on design. Emphasis is placed on material searchand process selection in relation to form, function, human factors, finishes and joiningmethods. An analysis of paper, wood and metal manufacturing processes utilized in the pro-duction of mass-produced products.
DN 256 Contemporaw Manufacturing Processes II. 3(3-0) S. Introduction to massproduction processes and their influences on design. Emphasis is placed on material searchand process selection in relation to form, function, human factors, finishes and joiningmethods. An analysis of plastics and rubber and their specific manufacturing processesutilized in the production of mass-produced products.
DN 257 Landscape Materials and Construction I. 3(2-4) F. An option for those studentswishing to concentrate on the use of materials in small scale physical design. The course willconcentrate on the properties of materials in design and construction techniques. Exercisesin design will stress the implementation and use of materials for particular situations.
DN 258 Landscape Materials and Construction II. 3(2-4) S. A continuation of DN 257with an emphasis on material use and construction techniques; the development of construc-tion documents; project organization and control and professional office organization willalso be covered.DN 261 Design Methods. 3(3-0) F. Descriptive, comparisons, and testing of methodsavailable in design with emphasis on problem-solving techniques.
DN 311, 312 Advanced Visual Laboratory 1, II. Preq: DF 201, soph. standing. 2-4 F,S.Continuation, on an advanced level, of the activities encountered in Design Fundamentalsthat relate to the major design areas in the School ofDesign. Activities involve study ofvisualcommunication skills in areas of sculpture, life drawing, graphics, painting, photography.The student elects instructor and area(s) of activity.
DN 349 Historic Architecture Research._Preq: DN 141/142. 3 F,S. Research and therecording of sites, monuments, buildings or artifacts of historical interest. .
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DN 351 Architectural Structures I. Preq: or Coreq: DN 251. 3(3-0) F. An introduction toforce systems, quantitative treatment of equilibrium conditions; analysis of forces in trusses,frames and beams; behavior of materials: stress-strain diagrams, ductility, brittleness,creep; mechanics of areas; column behavior; stresses and deflection in beams.
DN 352 Architectural Structures II. Preq: DN 351. 3(3-0) S. Selection of structuralsystem and design of structural elements in wood, steel, concrete and aluminum.DN 411, 412 Advanced Visual Laboratory III, IV. Preq: DF 102, soph. standing. 2-4F,S. Continuation, on an advanced level, of the activities encountered in Design Fundamen-tals that relate to the major design areas in the School of Design. Activities involve study ofvisual communication skills in areas of sculpture, life drawing, graphics, painting,photography. The student elects instructor and area(s) of activity.
DN 413 Geometry for Designers. Preq: DF 102. 3(2-3) F,S. An opportunity to explore andexamine geometry and geometrization as applied to the various fields of physical design.Limited mathematical and drawing skills needed.
DN 414 Color and Light Laboratory. Preq: DF 102. 3(2-2) F,S. A course dealing with thephysical and perceptual nature of color. It will be one-third lecture, one-third studio and one—third discussion-seminar. Its purpose is to develop color awareness, sensitivity and skills invisual communication with color as a designer's tool.
DN 415 Visual Design Materials and Processes I. Preq: DF 102. 3(2-2) F. Introductionto basic tools and materials of visual design, packaging, typography and layout. The coursewill acquaint the student with mass production of two- and three—dimensional visual designs,packages and display techniques.
DN 416 Visual Design Materials and Processes II. Preq: DF 102. 3(2-2) S. Introductionto basic tools and materials of visual design, packaging, typography and layout. The coursewill acquaint the student with mass production of two- and three-dimensional visual designs,
.Eglékjiesamggmfiiqgm. \ewzvb 11—; qEnvu-onme ognition for signers. Preq. N 221/231 or DN 222. 3(3-0) F.A basic1 model of cognitive processes is examined, providing a framework for a lengthy ex-ploration of cognitive imagery. This commences with body imagery and images of self, mov-ing from there to developmental images of home, school, neighborhood and city. Mature im-agery of similar things is studied, concluding with a model of the micro-genetic developmentof environmental imagery useful in design decision-making.
DN 423 Spatial Cognition for Designers. Preq: DN 221/DN 231 or DN 222. 3(3-0) F. Thehistory of the concept of space in the Western world is examined as a foundation from whichto look at how humans cognize space. A childe developmental perspective is emphasized, buta model of spatial cognition in the adult is described. The relation of spatial to environmentalcognition is treated.
DN 424 Social Factors Analysis in Design. Preq: DN 221/231 or 222. 3(2-4) S. The courseintroduces the student to human analysis techniques which can be applied to landscapearchitectural design. Interaction theory, neighborhood theory, social design policy and userpreference approaches will be presented.
DN 430 Site Planning. Preq: DN 221/231 and CY 120/110 or GY 101/110 or SSC 205. 3(2-2) F,S. Introduction into the technical operations and environmental landscape controls onproject scale developments. The course covers site analysis, road alignment, gradinghydrologic control, sedementation control and related problems of land development.
DN 431 Natural Environment Analysis. Preq: DN 221/231 or DN 232. 3(3-0) F. Course inthe theory and methods of landscape description, assessment and analysis of natural en-vironments. Environmental science applications are described in relationship to land plann-ing and management.
DN 432 Environmental Assessment and Design Field Workshop. Freq: DN 221/231 orDN 282. 3 Sum. This summer field workshop is a hands-on experience concerned with theassessment of natural systems and their utilization in the active manipulation of the environ-mental setting. Experiments relating to alternative decentralized energy systems, energyconservation methods, and low-technology, ecologically sound site support systems will bedesigned and executed.
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DN 441 Origins and Development of ontemporary Architecture. Preq: DN 141, 142 forDesign students only. Others. Junior Standing. 3(8-0) F,S. A survey and critical examinationof modern architecture from its origins in 19th century philosophy and technology to themost recent developments in world architecture. The work of significant architects are ex-plored through lectures and slide presentations.
DN 443 Landscape History: From the Ice Age to the Present. Preq: DN 141, 142. 3(3-0)F. The landscape designer deals with a landscape that has been shaped by man for the pastfifteen or so thousand years. What has been the nature of man’s agency? How extensive havethe changes he has wrought been? Course examines in depth the landscape impacts ofagriculture, commerce and industry attempting to establish the context within which thelandscape designer operates.DN 444 History of Landscape Architecture. Preq: DN 141, 142. 3(3-0) F. The history ofman’s deliberate and conscious attempts to design the landscape is examined, beginningwith a view of the efforts and results of primitive man. Ancient, medieval and Renaissancework is examined in garden and urban design to set the stage for the explosion of profes-sional activity that followed. The work of Frederick Law Olmsted is examined in detail.
discussmns of specific as in architectura 's cry and allied e 1gn fields.
DN 451 Illumination. Preq: DN 253. 3(1-4) S. Design of illumination systems for interiorspace. Model simulation of alternative lighting schemes.
DN 452 Climate Control Systems and Design. Preq: DN 253. 3(1-4) F. Mechanical andnon-mechanical systems for heating, cooling, ventilating, interior of building with emphasison energy conscious design.
DN 453 The Systems Approach to Building. Preq: DN 254. 3(3-0) S. An examination ofatotally integrated process of programming, designing, constructing and evaluating buildingsor larger environmental units. The history of industrialized building and case studies ofsignificant systems building efforst of recent years will be investigated. Included will be anassessment of the future potentials of the systems approach and the designer’s role.
DN 462 Predictive Techniques, Predesign Methods, and Programming. Preq: DN 261.3(3-0) S. Problem solving, research methods, programming, games, graph theory and theirapplications to design.
DN 491 Special Seminar in Design. 1-3 F,S. Seminars on subjects of current interest indesign which are presented by persons not part of the regular faculty.
DN 492 Special Topics in Design. 1-3 F,S. Topics of current interest to the programs inthe School of Design offered by faculty in the School. Courses offered under this number arenormally used to develop new courses.
DN 493 Mini-Course in Design. 1-2 F,S. Seminars, workshops and lectures which bynature of their subject matter, focus or method of instruction do not fit the semester model.DN 494 Internship in Design. Preq: Junior Standing. Approval of program director. Max.6 cr. hrs. 3—6 F,S. Supervised field experience in professional offices and organizations whoseactivities are related to the programs of the School of Design.DN 495 Independent Study in Design. Preq: Junior Standing. Max. 6 cr. hrs. Approval ofprogram director and core chairman. 1-3 S,F. Special problems in various aspects of designdeveloped under the direction of a faculty member on a tutorial basis.LAR 400 Intermediate Landscape Architecture Design (Series). Preq: DF‘ 102. May notbe taken more than six times. 6(0-9) F,S. This series of courses covers small scale design, ur-ban landscape architecture, public and institutional design. The problems of projectorganization, design and execution will be studied in each course. Students must completefour semesters to satisfy this requirement, selecting from a number of vertically organizedworkshop studios which offer on an optional basis a wide range of program emphases.PD 400 Intermediate Product Design (Series). Preq: DF 102. May not be taken morethan six times. 6(0-9) F,S. This series of courses is concerned with various social/economicage groups, various forms and rates of production, and various natural and syntheticmaterials. Students must complete four semesters to satisfy this requirement, selecting froma number of vertically organized workshop studios which offer on an optional basis a widerange of program emphases ‘ ‘ .~ ha
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Lg {7 $00 kQMcfiSCCcfc «@er SILLLCQLO (pLO—13384tl, ‘l‘lfi. , . A ‘19d scujsexuoaW \«5 WW“ “it 2“ ,9d Baa ngiai dogma) a —3 16‘97/77 a: *3 haPVD 0 Inte mediate Visual Design (Series). Preq: F 102. May not be taken morethan six times. 6(0-9) F,S. Investigations ofvisual environment through the agency ofvariousmaterials and processes leading to professional competence. Students must complete foursemesters to satisfy this requirement, selecting from a number of vertically organizedworkshop studios which offer on an optional basis a wide range of program emphases.
Economics and Business
(Also see Accounting.) Md “7%? X/ZX/
EB 201 Economics I. 3(3<0) F,S. Development 0 e modern economy and the history ofeconomic thought to help understand economic/piglilems. The market system as a means of4cooperation and as facilitator of individual c oice and efficiency in resource use. Inflation,employment, and growth in the national economy and their management by fiscal andmonetary policies. Economic theories are presented to clarify policy issues and empiricallyresolvable controversies. Staff
EB 202 Economics 11. Preq: EB 201. 3(3-0) F,S. Analysis of problems of contemporarynational and international economics. Topics include the public economy, the financialsystem, industrial organization, pricing of factors of production, international trade,economic growth and development, and comparative economic systems. Staff
EB 212 Economics of Agriculture. Preq: MA 111. 3(3—0) F,S. The functioning of theagricultural economy including the allocation of resources in agricultural production,4 relationships between agriculture and other segments of the economy, and current problemswithin the agricultural sector. 10\\\ 119 Staff
EB 301 Production and Prices. Preq: MA 112€§nld EB 201 or 212. 3(3-0) F,S. Thefunctioning of the market economy. The role of prices in determining the allocation ofresources, the functioning of the firm in the economy, and forces governing the production ofeconomic goods. alffi JIJStaff
EB 302 Aggregate Economic Analysis: Theory and Policy. Preq: EB 201/and MA mad/53(3-0) F,S. Factors determining the national income. Relates the economic behavior ofzc/II/7Jhouseholds, business firms and government to the determination of total output, employ-ment, the price level and other aggregate economic variables. Problems of public policy-making in achieving full employment and a stable price level. Staff
EB 303 Farm Management. Preq: EB 201 or 212. 3(2-2) F,S. Basic economic principlesincluding the use of budgeting, linear programming, systems analysis and other techniquesin determining what, how and how much to produce under various economic conditions.Neuman
EB 304 Financial Institutions. Preq: EB 201. 3(3-0) F,S. The flow-of-funds among theprincipal financial institutions in the American economy; the behavior of the money andcapital markets; and the allocation of savings flows into investment expenditures.Jones, Poindexter, Lapp
EB 307 Business Law I. Preq: EB 201 or 212. 3(3-0) F,S. The main principles of law af-fecting the conduct of trade as it is affected by contracts, agency and property ownership.Major areas include criminal law, tort law, contract, agency, real and personal property, willsand estates. Holcomb
EB 308 Business Law II. Preq: EB 307. 3(3-0) F,S. The main principles of law affectingthe conduct of trade and industry including real and personal property, mortgages, in-surance, wills and estates, sales, business organizations and bankruptcy. Pinna
EB 310 Economics of the Firm. Preq: EB 201 or 212. 3(3<0) F,S. The economic settingwithin which the business firm makes decisions and an application of economic analysis tothese decisions. Economics in managerial decision making. Harrell, Holthausen, Loeb
EB 311 Agricultural Markets. Preq: EB 201 or 212. 3(3-0) S. The agricultural marketingsystem and the current economic forces affecting its structure and efficiency; decision mak-ing by agricultural business firms including integration and interfirm relationships; effects ofmonopoly in marketing relative to government policies of control. Visits to marketing firmsand practical problems illustrating firm decisions. A laboratory period in alternate weeksbeginning with the second full week of classes. Students examine individually the marketingproblems associated with the commodity of their choice. Staff
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EB 313 Marketing Methods. Preq: EB 201 or 212. 3(3-0) F,S. The functions of marketingfor goods and services in the consumer, industrial and government markets. Emphasis on therole of marketing in our free exchange economic system. Areas studied are the activities ofmarket research, advertising, pricing, channels of distribution, agricultural marketing, inter-national marketing, and the marketing of services. “Consumerism," its causes and itsprobable future. Leonard
EB 325 Industrial Management. Preq: EB 201 or 212. 3(3-0) F,S. Principles of manage-ment and the management process within the industrial organization. The relation of thefinancial, marketing, organization, and communication systems to the operations function.Quantitative decision methods for operations planning, organizing, and control. The studentmanages the operations system of a firm in a simulated environment. Loeb
EB 326 Personnel Management. Preq: EB 201 or 212. 3(3-0) F,S. The scientific manage-ment of manpower from the viewpoint of the supervisor and the personnel specialists; a studyof personnel policy and a review of the scientific techniques regarding the specific problemsof employment, training, promotion, transfer, health and safety, employee service and jointrelations. Clark, Wessels
EB 332 Industrial Relations. Preq: EB 201 or 212. 3(3-0) F,S. The nature and functions ofcollective bargaining. The objectives and tactics of both labor and management withinpublic policy guidelines. An examination of labor contracts and their implications for laborand management. Emphasis of the impact of change, economic and tec/hnological.

15%?EB (ST) 350 Economics and Business Statistics. Preq: MA 1123,)VE/B5201 and”equivalent. 3(3-0) F, S. An introduction of statistical application to economics and businessproblems. Included are such topics as probability, sampling, statistical estimation, in-ference, index numbers and linear regression. Wilson, T. Johnson
EB (HI) 370 The Rise of Industrialism. Preq: EB 201 or 212. 3(3-0) F,S. The pattern ofhistorical development of modern industrial economy. Capitalism origins in 16th centuryEngland are related to succeeding developments in the overseas colonial empire and in otherareas influenced by that development. Sylla
EB (H1) 371 Evolution of the American Economy. Preq: EB 201 or 212. 3(3-0) F,S. Ad-vances of modern industrialization are related to the development of America. Contemporaryproblems and issues are analyzed with reference to their origins in the historical growth oftheeconomy. Sylla
EB 401 Economic Analysis for Nonmajors. Preq: EB 201 or 212. 3(3-0) F,S. Intermediateeconomic theory of firm, household and market behavior primarily for graduate studentsdesiring an economics minor at the master’s level. Students with adequate background ineconomics and mathematics elect EB 501 instead. Topics include demand, production andcost theory, market equilibrium under competitive and non-competitive conditions, an in-troduction to input-output and general equilibrium theory, the spatial arrangement ofeconomic activity and problems of economic efficiency. Grennes
EB 410 Public Finance. Preq: EB 301. 3(3-0) F. A micro-economic analysis of therationale for public expenditure and taxation. Topics include externalities, pollution andpublic policy, income redistribution and public welfare, public goods, collective choice andpolitical institutions, public budgeting techniques and cost-benefit analysis, taxation andtax policy, state—local finance and fiscal federalism. Hyman, Knoeber
EB 413 Competition, Monopoly and Public Policy. Freq: EB 301. 3(3-0) S. The effect ofmodern industrial structure on competitive behavior and performance, considering theoriesof contemporary price and workable competition. Evaluation of the legislative content,judicial interpretation and economic effects of the anti-trust laws. Erickson, Flath
EB 415 Farm Appraisal and Finance. Preq: EB 303 or 310. 3(2-2) F. The earnings, marketand cost approaches to real estate valuation with practice in the application of current ap-praisal procedures to rural property Criteria and techniques for the financial management ofa farm. Topics include existing sources and terms of capital, forms of business organizationand methods of credit analysis. Neuman
EB 420 Corporation Finance. Preq: EB 201 or 212, and ACC 260. 3(3-0) F,S. The prin-cipal areas of managerial finance including the techniques necessary to make decisions. At-tempts to integrate finance and other functional areas that a corporation must deal with.68 401‘, mQWBTeriQmLaJ {1101193159 11141 Efleflcmq 5654)) Ills/78.
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Relevant macro economics topics. Cases and problems dealing with important topics areanalyzed and discussed. Jones
EB 422 Investments and Portfolio Management. Preq: EB 201 and 350 or ST 311. 3(3-0)F,S. Analysis of investment process problems including security analysis and emphasizingporfolio management. Brief explanation of traditional thinking and an examination of themodern revolution in investments which emphasizes a quantitative framework to achieve thegoal of performance. After describing what an individual investor faces in making decisions,the question of professional management as an alternative is viewed critically. Jones
EB 430 Agricultural Price Analysis. Preq: EB 301. 3(3-0) F. Principles of price formation; the role of price in the determination of economic activity; the interaction of cash andfuture prices for agricultural commodities; methods of price analysis, construction of indexnumbers, analysis of time series data including the estimation of trend and seasonal varia-tions in prices. ‘ Gardner, Schrimper
EB 431 Labor Economics. Preq: EB 301. 3(3-0) F,S. An economic approach to the labormarket and its problems including unemployment and the determination of wages, hoursand working conditions under various labor market structures. The economic effects of tradeunions. Introduction to human capital theory. Clark, Fearn
EB 435 Urban Economics. Preq: EB 301. 3(3-0) S. Application of land use and locationtheory to urban structure and centralized economic activity. Analysis of trends in urbaniza-tion and suburbanization. Urban poverty, housing, transportation, pollution and financialproblems. Diamond
EB 436 Environmental Economics. Preq: EB 301. 3(3-0) S. The usefulness of economicsin understanding pollution, congestion, conservation and other environmental problems.Relevant economic tools such as pricing schemes, abatement cost curves, damage functionsand benefit-cost analysis. Pollution taxes, regulations and subsidies considered in designingalterations in the incentive system. Public policy alternatives examined in the context ofnon-market decision making. Carlson
EB 442 Evolution of Economic Ideas. Preq: EB 202 or 212. 3(3-0) F. The general develop—ment of economic ideas from ancient times through Keynes. Emphasis on the classical schooland developments thereafter. Though chronological in presentation, the course will reviewthe evolution of economic ideas1n the context of the changesin technology and theincreasingcomplexity of economic activity. Turner
EB 448 International Economics. Preq: EB 301. 3(3«0) F,S. Trade, investment, monetaryrelations and certain aspects of economic development. Emphasis on analytical and policyapproaches with some study of specific international organizations. Ball
EB 451 Introduction to Econometrics. Preq: EB 301, 302 and 350 or ST 311. 3(3<0) F. Themeasurement, specification, estimation and interpretation of functional relationshipsthrough single equation least-square techniques. Simple and multiple regression, curvilinearregression and various transformations will be used to measure: demand, cost, production,consumption and investment relationships. Wilson
EB 475 Comparative Economic Systems Preq: EB 201 or 212. 3(3—0) F,S. Concentrationon capitalist or market economies which will be contrasted with collectivist types of systems.Emphasis on the Soviet economy. Turner
EB (TX) 482 Sales Management for Textiles 3(3-0) S. (See textile technology, page000.)
EB 490, 491 Senior Seminars in Economics. Preq: EB 301 and 302 and 350 or ST 311(plus two courses from list of restricted EB electives). 3(3—0) F,S. The terminal EB courses inwhich undergraduates are assisted in summarizing training, and improving capacity torecognze problems and select logically consistent means of solving problems. This is done ona small-group and individual basis. Staff
FOR GRADUATES AND ADVANCEgall/(I? ERGRADUATES
EB 501 Price Theory. Preq: MA‘i‘ié‘ 301. 3(30) F, S. An intensive analysis of thedetermination of prices and of m’arket behavior, including demand, cost and production,pricing under competitive conditions and pricing under monopoly and other imperfectlycompetitive conditions. Sylla, Chappell, Ball, Holthausen
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EB 502 Income and Employment Theory. Preq: MAPI'Qand EB 301 and 302. 3(3-0) F,S.The methods and concepts of national income analysis with particular reference to the role offiscal and monetary policy in maintaining full employment without inflation.Poindexter, Lapp
EB (RRA) 503 Economics of Recreation. 3(3—0) F. (See recreation resources administra—tion, page 307.)
EB 515 Water Resources Economics. Preq: EB 401 recommended. 3(3<0) F. Applyingeconomic principles to water resources allocation. Attention to how to effect maximumeconomic efficiency in the use of a resource that is no longer a free good, under the considera-tion of the goals of the public and private sectors of the enterprise economy. Both economicand political consequences of decision-making. Seagraves
EB 520 The Theory of Finance. Preq: EB 301 or 401 3(3-0) F. An analysis of the currentstate of the related financial areas of portfolio theory, the theory of capital markets, and thetheory of firm finance. Emphasis is placed upon the optimum financial choice by both thefirm and the individual. Basic topics include decision making under uncertainty, firm invest-ment and financing decisions, portfolio theory and analysis, capital asset pricing models, andthe theory of capital market equilibrium. Jones
EB 521 Markets and Trade. Preq: EB 301 or 401 3(3-0) F. Emphasizes the space, formand time dimensions of market price and the location and product combination decisions offirms. Consideration to the ways in which non—price factors and public-policy choices in-fluence firm behavior and the efficiency of marketing systems. Application of these models toagricultural, industrial and public-service questions, including the relationship betweenresource availability and the spatial arrangement of economic activity. King
EB 523 Planning Farm and Area Adjustments. Preq: EB 310, 303, or 401. 3(2-2) S. Theapplication of economic principles to producion problems on typical farms in the state;methods and techniques of economic analysis of the farm business; application of researchfindings to production decisions; development of area agricultural programs. Liner
EB 525 Management Policy and Decision Making. Preq: EB 301 or 401. 3(3—0) F.Modern management processes used in making top-level policies and decisions; an evalua-tion of economic, social and institutional pressures and of the economic and noneconomicmotivations, which impinge upon the individual and the organization. The problem of coor-dinating the objectives and the mechanics of management. Erickson, FlathEB 533 Agricultural Policy. Preq: EB 301 or 401. 3(3.()) S. The agricultural policy and ac-tion programs of the federal government as regards both input supply and commodities.analysis of objectives, principal means and observable results as regards resource use and in-come distribution within agriculture, and between agriculture and the rest of the economy.Appraisal of alternative policy proposal effects on domestic and foreign consumption.Mangum ,
EB 535 Social Science Concepts in Managerial Processes. Preq: Six hours EB. 3(3-0) S.Interrelationships among economic concepts and social sciences concepts in managerialprocesses of clarifying goals, discovering alternatives and choosing courses of action. Casesused to compare contributions of theoretical concepts from economics, political science,social psychology, sociology and management science to managerial processes. Theoreticalconcepts are drawn from readings in the various disciplines. Staff
EB 540 Economic Development. Freq: EB 301 or 401. 3(3-0) F. An examination of theproblems encountered in promoting regional and national economic development. Conssideration is given to the structural changes required for raising standards of living. Somebasic principles of economics are applied to suggest ways of achieving development goals.Topics include planning strategies, policies and external assistance. Olsen
EB 550 Mathematical Models in Economics. Preq: EB 301, 302, MA 212 and MA 405recommended but not required 3(3-0) F. Formal properties of economic models. The theoryof individual economic units as a special case in the theory of inductive behavior.Mathematical discussion of the theories of the consumer and of the firm and welfareeconomics shows the relevance of constrained maxima and minima, set theory, partially andsimply ordered systems, probability theory and game theory to e Staff
EB 551 Agricultural Production Economics. Preqs: MAJ-[liefienywB 301 or 401 3(3-0) F.
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An economic analysis of agricultural production including: production functions, cost func-tions, programming and decision-making principles. Application of these principles to farmand regional resources allocation and to the distribution of income to and withinagriculture. Perrin
EB 555 Linear Programming. Preqs: MA 231 or 405 and EB 301 or 401. 3(3—0) F. Recentdevelopments in the theory of production, allocation and organization; optimal combinationof integrated productive processes within the firm; applications in the economics of industryand of agriculture. Staff
EB (ST) 561 Intermediate Econometrics. Preqs: EB 501 and ST 513. 3(3-0) S.Emphasizes the formalization of economic hypotheses into testable relationships and the ap—plication of appropriate statistical techniques with attention to procedures applicable forsingle equation stochastic models expressing microeconomic and macroeconomicrelationships. Statistical considerations that are relevant in working with time series andcross-sectional data in economic investigations. Survey of simultaneous equation models andthe available estimation techniques. P. Johnson, T. Johnson
EB 570 Analysis of American Economic History. Preq: EB (H1) 371 or grad. standing.3(3-0) S. Stresses the application of economic analysis to the formulation and testing ofhypotheses concerning economic growth and development in the historical context. Problemsanalyzed drawn primarily from American economic history. Sylla
EB (SOC) 574 The Economics of Population. Preq: EB 301 or 401. 3(3-0) S. Pre-Malthusian thought through contemporary population theories. Introduction to datasources, statistical tools and methodology for economic analysis in demography. Therefollows an intensive treatment of microeconomic models of fertility. In macroeconomicseconomic demographic models are examined and implications for public policy aredeveloped. Underpopulation, overpopulation, optimum growth rate and incentiveschemes. El-Kammash
EB (TX) 585 Market Research in Textiles. 3(3—0) S. (See textile technology, page 320.)
EB 590 Special Economics Topics. Preq: CI. Maximum 6. An examination of currentproblems on a lecture-discussion basis. Course content varies as changing conditions requirenew approaches to deal with emerging problems. Staff
EB 598 Topical Problems in Economics. Preq: CI. 1-6. An investigation of topics of par-ticular interest to advanced students under faculty direction on a tutorial basis. Credits andcontent vary with student needs. Staff
Education
ED 100 Introduction to Industrial Education. 2(2-0) F. The framework of vocationaleducation as it relates to the historical and legislative development, programs and purposesin industrial and technical education. Emphasis upon the current status of industrial andtechnical education in the nation, state and community. Program visitations andobservations. Parker
ED 101 Orientation. 0(1-0) F. New freshmen and transfer students (Math Science Educa-tion) are required to attend one hour per week during the fall semester. Activities help es-tablish good study habits and adjust to university life. Staff
ED 102 Objectives in Agricultural Education. 1(1-0) F,S. Helps understand the purposeof agricultural education at North Carolina State. Also, develops an understanding of pur-poses of vocational agriculture and other programs of education in agriculture. Clary
ED 203 Introduction to Teaching Mathematics and Science. 3(2-3) F,S. For prospectiveteachers of mathematics/science at the secondary school level. Emphasis on different modesof instruction and instructonal strategies. Each prospective teacher designs and teaches alesson to students in the school at which he is a teacher assistant. (Offered S only for scienceeducation majors.) Simpson, Watson
ED 205 Introduction to Teaching Humanities and Social Sciences. 3(2-3) F,S. Forprospective teachers in the school curricular areas of social studies, English, speech, andmodern languages. Emphasis on differing aspects and procedures of instruction and ananalysis of the competencies required of teachers. Lab. observation and work with chil 159171813.190 mamas +0 Pammeessionaz Counselmq act—0) , gm
220



Ed $2440 skews/WE”) WT" gdaga/fittcw 1’3 dizrlriemihs
224 407 WMW 0/ng flgawmjmmw 543-037;
and youth in a variety of educational settings, including an extended period in one curriculaarea. Parramore, Staff
ED 242 Introduction to Teaching Industrial Arts. Preq: Nine semester hours in in-dustrial arts. 3(4-2). S. To provide in-school experience for sophomore students. This willconsist of observation, instructing individual students and small groups or providing aid tothe local teachers in laboratory management and maintenance. Lecture and discussion willcorrelate these activities with teaching theory and practice. Staff
ED (PHI) 304 Philosophy of Education. 3(3-0) F,S. (See philosophy, page 288.)
ED 305 Analysis of Technical Education Programs and Course Construction. Preq:ED 100 or equivalent. 3(3-0) S. Selecting and analyzing suitable teaching activities andarranging such material into a functional instructional order. Instructional units preparedwill be based on an analysis of a technical occupation or activity. A detailed course of studywill be prepared. Shore
ED 313 Contemporary Vocational Agriculture. 3(3-0) F,S. The contemporary programis examined in relation to changing and expanding career opportunities in agriculturaleducation. The continuing adjustment of the program objectives, curriculum organization,content of courses, teaching practices, instructional resources and evaluation emphasis inmodern programs in vocational agriculture. Prerequisite for student teaching in agriculturaleducation. Clary
ED (SOC) 318 Introduction to the Sociology of Education. 3(3-0) F. (See sociology,page 310.)ED 327 History and Philosophy of Industrial and Technical Education. Preq: ED 100.3(3—0) F. Place, function and changing concepts of industrial and technical education inAmerica. Economic, sociological and psychological aspects. Parker, Shore
ED 344 School and Society. Preq: Jr. or sr. standing. 3(3-0) F,S,Sum. The inter—relationship between the school and other institutions, values, and patterns of thought inAmerican society. Beezer, Ivie
ED 362 Curriculum and Methods in Industrial Arts. Preq: ED 344, PSY 304. 4(3-2). S.Study of philosophy and objectives for industrial arts education; design and development ofucrriculum models; comparative teaching methodologies and evaluation. Young
ED 405 Industrial and Technical Education Shop and Laboratory Planning. Preq: Sr.standing, six hours of drawing and design. 3(3-0) F. Principles and techniques of planningand organizing shop and laboratory facilities. Problems of locating and equipping vocationalschools; the planning and layout of shops and related technology laboratories andclassrooms. Individual and group assignments on planning and layout of post-secondaryschool buildings. Staff
ED 411 Student Teaching in Agriculture. Preq: ED 313, 344, PSY 304; senior standing,admission to teacher education. 8(2-15). F.S. During student teaching, prospective teachersdevelop skills and techniques involved in teaching vocational agriculture. Each studentspends about 9 weeks full-time in a public school. In addition to teaching classes, the studentteacher is expected to become familiar with the total program of the school and to participatein as many school activities as possible. Bryant, Miller
ED 412 Teaching Adults. Preq: Admission to student teaching semester (ED 102 and313). 2(2-0). F.S. Principles of effective teaching applied to adults. Experience in organizingand conducting groups for discussion of local problems. Bryant, Miller
ED 413 Planning Educational Programs. Preq: Admission to student teaching semester(ED 102 and 313). 2(2-0). F.S. Principles of program planning applied to educationalprograms in agriculture. Resources needed for adequate planning. Field work in planningprograms. Bryant, Miller
ED 420 Principles of Guidance. Preq: ED 344. 3(3-0) F,S. An overview of philosophiesand principles of guidance services and of the classroom teacher’s role in helping the school torealize the goals of developmental guidance programs. Topics include: philosophy, historyand models of guidance, principles of counseling, accumulation and use of appraisal and in-formation data, career planning, and placement. Staff
ED 421 Principles and Practices in Industrial Cooperative Training. Preq: ED 327,
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344, 305. 3(3-0). F. Consideration of the concepts and principles, aims and objectives,developments, operation and evaluation of the industrial cooperative training program in thearea of vocational education. Shore, Smith
ED 422 Methods of Teaching Vocational Industrial/Technical Education. Preq: ED327, 305. 3(3-0). F,S,Sum. Study of effective methods and techniques of teaching industrialsubjects. The course includes competencies needed by successful teachers and how to acquireand use them. Emphasis is given to the preparation of lesson plans, methods and techniquesin the presentation of lessons, use of teaching aids and materials, class organization, shopsafety, and evaluation. Smith
ED 423 Methods and Materials in Teaching Modern Foreign Languages. Preq: ED205, 344, PSY 304; Coreq: ED 424, senior standing, admission to teacher education. 5(4-2). Astudy of the methods of teaching modern languages including the use of instructional media.Girardi
424 Student Teaching in Modern Foreign Languages. Preq: ED 205, 344, PSY 304;Coreq: ED 423, senior standing, admission to teacher education. 8(2-15). S. Provides theprospective teacher of French or Spanish an opportunity to develop and practice the com-petencies essential for language teaching during 10-week practicum of full-time teaching in aselected off-campus center. Girardi
ED 428 Organization of Related Study Materials in Vocational Education. Preq: ED327, 344. 3(3-0). S. The principles of selecting, preparing, and organizing related instruc—tional materials for trade preparatory and industrial cooperative training classes.Shore, Smith
ED 440 Vocational Education. Preq: ED 444, PSY 304. 2(2-0) F. Comprehensive study ofvocational education of less than college grade provided for through federal legislation and anevaluation of program effectiveness. Detailed study of the North Carolina Plan. Staff
ED 444 Student Teaching in Vocational Industrial/Technical Education Preq: ED 344,PSY 304; senior standing, admission to teacher education. 8(2—15) F,S. Provides prospectiveteachers an opportunity to acquire experience in the techniques and skills involved inteaching vocational industrial/technical education curricula. Students will devote thesemester to full-time off—campus teaching in selected schools. In addition to acquiring com-petencies essential for teaching vocational industrial/technical subjects, the student teacherwill have an opportunity to become familiar with the total operation of a school program andwith cooperating industries in the community. Smith
ED 450 Methods and Materials in Teaching English. Preq: ED 205, 344, PSY 304; seniorstanding and admission to teacher education with a major in English. 3(3-0) F.S. A study ofthe purposes, curricula, materials, and methods of teaching literature and the skills ofreading, writing, speaking, and listening in secondary schools, combined with opportunity for2:12;“ arirdeera‘ctige basgegflon this Stlffidflypi 1 0&3 Em 3e95, W key);

hfic‘iflngfiSeQWj-fimg. req:W 2(2-0) F,S. The nature of the reading process an principles, methods andmaterials for the development, of effective reading attitudes and skills as applied both todevelopmental and remedial programs. Betts, Walters
ED 454 Student Teaching in English. Preq: ED 205, 344, PSY 304, sr. standing, admis‘sion to teacher education with a 2.1 overall average and 2.2 in English. 8 RS. Provides theprospective teacher with experience in the techniques and skills involved in teachingEnglish. Each student during the senior year will spend 10 weeks in a selected off<campuscenter. In addition to acquiring teaching competencies, the student teacher may becomefamiliar with the total school program and may participate in as many school and com-munity activities as time permits. Betts, Walters
ED 457 Organization and Management of Youth Club Activities. Preq: Jr. standing.3(3-0) F,S,Surn. A study of the history and purposes of organized young adult activities ineducation. Emphasis upon organization and management of activities to prepare futureteachers as competent advisers to the young adult groups in the school setting. Parker
ED 460 Methods and Materials in Teaching Social Studies. Preqs: ED 205, 344, PSY304, sr. standing and admission to teacher education with a major in either history, sociology,
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politics, or economics. 4(3-1) F,S. A study of the purposes, methods, materials, curricula andevaluation practices appropriate for teachers of social studies at the secondary level.Harper
ED 464 Student Teaching in Social Studies. Preq: ED 205, 344, PSY 304; seniorstanding, admission to teacher education; Coreq: ED 460. 8(2—15). F.S. This course providesthe prospective teacher an opportunity to acquire practical experience in using skills andtechniques1n teaching social studies in secondary schools. Each student during the senioryear will spend eight weeks1n a selected off—campus center. The student will demonstratecompetencies essential for teaching social studies, become familiar with the total schoolprogram and participate in as many school and community activities as time will permitHarper
ED 470 Methods of Teaching Mathematics. Preq: Admission to teacher education.3(3-0)F,S. A study of the purposes, methods, materials, curricula and evaluation practices appro-priate for teachers of mathematics at the secondary level. Kolb, Speece, Waters, Watson
ED 471 Student Teaching in Mathematics. Preq: ED 203, 344, PSY 304, sr. standing, ad-mission to teacher education; Coreq: ED 470, 472. 8(2-15) F,S. Provides the prospectiveteacher with an opportunity to get experience in the skills and the techniques involved inteaching mathematics. Each student during the senior year will spend 10 weeks off-campusin a selected center. In addition to acquiring teaching competencies, the student teachersmay become familiar with the total school program and may participate in as many com-munity activities as time permits. Kolb, Speece, Waters, Watson
ED 472 Developing and Selecting Teaching Materials in Mathematics. Preq: Admis-sion to teacher education. Coreq: ED 470, 471. 2(0~6) F,S. Developing and selecting teachingmaterial to effect new and changing concepts of the content and emphasis in high schoolmathematics. Course follows the class discussion and demonstration pattern. Study of latestinstructional materials and devising materials and aids for increasing the effectiveness of thecontent and instruction. Kolb, Speece, Waters, Watson
ED 473 Student Teaching in Industrial Arts. Preq: Admission to teacher education. 8(0-8). F. Students in industrial arts will devote eight weeks during the fall semester to full—time,off-campus student teaching in selected public schools throughout the state. They will beassigned to their teaching center in the preceding spring and will report to their supervisingteachers when the public schools (to which they are assigned) open in the fall. During theremainder of the term, additional courses will be taken in concentrated form. Young
ED 475 Methods of Teaching Science. Preq: ED 203, 344, PSY 304. 3(3-0) F. A study ofthe purposes, methods, materials, curricula and evaluation practices appropriate forteachers of physical and natural science at the secondary level. Anderson, Simpson
ED 476 Student Teaching in Science. Preq: ED 203, 344, PSY 304; Coreq: Sr. standingand admission to teacher education, ED 475, 477. 8(2-15) F. Provides prospective teacherswith an opportunity to get experience in the skills and techniques involved in teachingscience. Each student during the senior year will spend 10 weeks off-campus in a selectedcenter. In addition to acquiring competencies for teaching science, the student teacher maybecome familiar with the total program and may participate in as many community ac-tivities as time permits. Anderson, Simpson
ED 477 Instructional Materials in Science. Preq: ED 203, 344, PSY 304; Coreq: ED 475,476, sr. standing and admission to teacher education. 2(1-3) F. Developing and selectingteaching materials in keeping with the new and changing concepts of the content andemphasis in high school science, particularly the experimental and laboratory approach. Stu-dents study the latest instructional materials and discover or devise materials and aids for in-creasing the effectiveness of the content and instruction. Anderson, Simpson
ED 479 Industrial Arts Laboratory Planning. Preq: Junior standing in industrial artseducation. 3(1—4) F. Industrial arts laboratory planning for efficient and safe operations,management of materials and supplies, budgeting, inventory, maintenance of common toolsand equipment, safety equipment, and regulations and practices pertaining to laboratoryoperations are considered. Young
ED 480 Methods and Materialer education with a major in speech 3(3-0) S. The purposes,
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481 Stud - - - ' .m“:-teacher e ~ ation. . ' ' y toacqu perience in the echniques and s ' - ' olved1n teaching speech. Each stun -during the senior year will spend 10 weeks in a selected off-campus center. StaffED 483 An Introduction to Instructional Media. Preq: Advanced undergrad. standing.3(3-0) F,S,Sum. The characteristics and utilization of media for instruction; study and im-plementation of the relationship between media and instructional objectives; and elemen-tary projects in designing, developing, and using instructional media materials. Gibson
ED 490 Senior Seminar in Agricultural Education. 1(1-0) F,S. Analysis of opportunitiesand problems facing educational leaders in agriculture with emphasis upon currentproblems. Staff
ED 495 Senior Seminar in Mathematics and Science Education.1-3 F,S. An in‘depthinvestigation of a teaching area in mathematics and/or science education by above-averagedepartment majors following their student teaching. Staff
ED 496 Senior Seminar in Education. Preq: CI. 1-3 F,S,Sum. An in—depth investigationand discussion of a topic or set of problems in professional education. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATES
ED 500 The Community College System. Preq: Grad. or advanced undergrad. standing.3(3-0) F,S,Sum. Comprehensive community colleges and technical institutes and the statesystems of which they are a part; underlying concepts, education needs they serve, role inmeeting these needs, historical development, issues in the establishment and operation ofstate systems and individual institutions, unresolved issues and emerging trends.Gregg, Segner
ED (SOC) 501 Leadership. 3(3—0) F,S. (See sociology, page 310.)
ED 503 The Programming Process in Adult and Community College Education. Preq:ED 501, CI. 3(3-0) F,S. Principles and processes involved in programming, including basictheories and supporting concepts. Attention to the general framework in which programmingis done, the organization needed and the program roles of professional and lay leaders.Boone, White
ED 504 Principles and Practices of Introduction to Vocations. Preq: Twelve hours ED.3(3-0) F,S. Designed for North Carolina public school teachers of Introduction to Vocations.Emphasizes the place of the Introductioin to Vocations Program in the overall schoolcurriculum, special methods of instruction, use of teaching aids and use of student evalua-tion instruments. An overview in community organization, job markets, group procedures,occupational and educational information, and the changing occupational structure in oursociety. Cox
ED 506 Education of Exceptional Children. Preq: Six hours ED or PSY. 3(3-0) F,S.Sum.Principles and techniques of teaching the exceptional child, especially the mentally handi-capped and slow learner. Practice in curriculum instruction for groups of children, and in-dividual techniques for dealing with retarded children in the average classroom. Opportunityfor individual work with an exceptional child. Mahmoud
ED 509 Methods and Materials-Teaching Retarded Children. Preq: ED 506. 3(3-0)Emphasis on understanding and correlating developmental levels of mentally retardedchildren and appropriate educational methods and materials. Use of individual child’sdiagnostic data; consideration of long and short range education scheduling; teacherguidance of children toward social and emotional maturity. Mahmoud
ED 511 Implications of Mathematical Content, Structure and Processes for theTeaching of Mathematics in the Elementary School. Preq: Bachelor’s degree in elemen-tary education, or C1. 3(3-0) Designed for teachers and supervisors of mathematics in theelementary school. Emphasis on implications of mathematical content, structure andprocesses in teaching arithmetic and geometry in the elementary school. Attention to use oflogic and fundamental rules of infe ence, deductiveandéqjuctiver asoning, the fiel proper-
gd50§1 mm W019,» meé—OM 77({57
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ties in the sets of integers and rational numbers, elementary number theory, metric and non-metric geometry. Watson
ED 512 Teaching Mathematics in the Elementary School. Preq: ED 471 or equiv. 3(3—0)Emphasis on the laboratory approach to teaching mathematics and the use of themanipulative materials and activities of the Nuffield Project, the Madison Project, Dienes,Cuisenaire, and Gattegno. Attention to research supporting the laboratory approach usingmanipulative materials in the elementary school. Suggestions for designing activities for in-dependent and group study and in assessing individual progress. Watson
ED (SOC) 513 Community Organization and Development. 3(3-0) F. (See sociology,page 310.)
ED 514 Formative Ideas in American Education. Preq: Six hrs. ED or PSY or Cl. 3(3-0)F,Sum. An analysis of the theory and practice of American education as a logical extension ofthe philosophical assumptions of different intellectual ages and how the present status of oureducational system is grounded in the thought of the past. Beezer, Ivie
ED 515 Teaching Disadvantaged Youth. Preq: Six hrs. ED or PSY; teaching experience.3(3-0) Alt. F,Sum. This course presents a theoretical structure for looking at and un-derstanding the problems of disadvantaged youth in our educational system. It offers a set ofalternative teaching strategies for improving the quality of instruction in the classroom.Ivie
ED 516 Community Occupational Surveys. Preq: Six hours ED, CI. 2(2-0) S. Methods inorganizing and conducting local surveys and evaluation of findings in planning a program ofvocational education. Shore, Hanson
ED 517 Implications for Data Processing in Education. Preq: CSC 111; ED 529 or C1.3(3-0) S. Current attempts to apply new technologies to education. Attention to researchfindings related to Computer Assisted Instruction, gamed instructional simulation, ap-proaches to guidance and prescription learning. Administrative problems pertaining to stu-dent sched in , pupil tra sportation data eporti system Staff
mm Wif “at”22,ED 518 req: 1x ours gr ate dit. (3-0) F.Intensivestudy of legal rights, duties, privileges and responsibilities entailed1n the educational enter-prise. Covers the essentials of school law for both 1) the processes of law as they affect Amer-ican education and 2) specific legal aspects which affect vocational education. Included arethe secondary, post-secondary and adult vocational education laws and their implications.Beezer

ED 519 Early Childhood Education. Preq: PSY 475 or 576. 3(1-4) The plannings, selec-tion and utilization of human resources, activities, materials and facilities relating to theeducation of young children. Emphasis on student observation, participation and evaluationof educational experiences appropriate for the developmental level of individual children, in—cluding flexible grouping, curricula planning and instructional techniques for an optimumlearning environment. A synthesis of the student’s knowledge of human development, learn-ing theory -- relted to class 00 ap licaton. [7 Staff\ t_(: A 7.2— .1-ED 520 -= ,., . . e: .OPrzeqMum 1nUi'UEDJdif-tPS7? 3(3-0)F S, Sum. The philosophies, theories, principles and practices of personnel and guidance ser-vices, the relationship of personnel services with the purposes and objectives of the schooland the curriculum. StaffED 521 Internship in Guidance and Personnel Services. Preq: Eighteen hours indepartment and CI. Credits Arranged. F,S. A continuous full-time internship of at least one-half semester. Framework of school and community. Work with students, teachers, ad-ministrators, guidance and pupil personnel workers, parents, and resource personnel in thecommunity. Supervision of intern by school guidance personnel and course instructors.Staff
ED 522 Career Exploration. Preq: ED 344, grad. status or Cl. 3(3-0) F,S,Sum. Designedfor North Carolina public school teachers in career exploration programs. Emphasizes thephilosophy, theories and the place of career exploration programs in the overall schoolcurriculum. Correlation of occupational information in academic subjects, sources of oc-cupational information and its use, and approaches to teaching. Cox
ED 523 Orientation and Mobility of the Visually Impaired. 3(3-0) Sum. The sensoryprocesses and cues on which independent mobility depends for the visually impaired person.
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Various techniques and modes of travel considered. Emphasis on instruction and backgroundwhich will enable persons not teaching orientation mobility as a skill to reinforce the learningthat takes place in ther ihuations may , RRawls7') 12. -7ED 524Mm.mPreq: Sixhhudurs ED or PS ,E%1520 or eqiiivalent.3(3-0) F,S,Sum. Gives teachers, counselors, placement workers and personnel workers1nbusiness and industry an understanding of how to collect, classify, evaluate and use oc-cupational and educational information. Includes a study of the world of work, sources of oc-cupational information, establishing an educational—occupational information library, usingeducational, occupational and social information and sociological and psychological factors,influencing career planning. HopkeED 525 Trade Analysis and Course Construction. Preq: ED 344, PSY 304. 3(3-0) F.Principles and practices in analyzing occupations to determine teaching content. Practice inthe principles underlying industrial course organization based on occupational analysiscovering instruction in skills and technology and including course outlines, job sequences,the development of industrial materials and instructional schedules. Shore, Hanson
ED 526 Teaching in College. 3(3-0) F,S, Sum. Designed for graduate students not inEducation. Focuses on developing competencies to perform the day—to-day tasks of a collegeteacher, long-range tasks such as course development and the university responsibilities of aprofessor. Students will make video tapes oftheir teaching, develop tests, design an introduc-tory course in teaching field, and engage in other similar types of activities. Simpson
ED 528 Cooperative Occupational Education. Preq: CI. 3(3-0) F,S. Designed for in-dividuals preparing to be directors, administrators or supervisors of vocational educationprograms at the local, state and/or national levels. Emphasis on organization and operationof cooperative occupational programs. Covers the entire field of cooperative occupationaleducation on secondary, post‘secondary and adult levels with references to accepted essen‘tials of cooperative education so details of planning, organization, establishment, and opera-tion of cooperative occupational programs will be practical and meaningful. Student visita—tions to existing quality programs in cooperative occupational education to study on—site con-ditions in specialized areas. Smith
ED 529 Curriculum Materials Development. Preq: ED 525. 3(3—0) F. Selection andorganization of curricula used in vocationalindustrial and technical education; developmentof curric a and instru 0 a1 materia Hanson
ED 530%Waa‘fhWr P l1ED 520 or equivalent. 3(30)S,Sum. Designed to help teachers, Scounselors, administrators and others who work withgroups, or who are responsible for group guidance activities, to understand the theory andprinciples of effective group work, to develop skill in using specific guidance techniques, andto plan and organize group activities in the secondary school and other institutions.Locke
ED (PSY) 531 Mental Deficiency. Preq: Nine hours PSY and special education. 3(3-0)F,Sum. Description, causation, psychological factors and sociological aspects of mentalretardation. Education methods for the mentally retarded. Course designed primarily forschool psychologists and special-class teachers of retarded children, both educable andEgnabgmMUM “77 13-23mm. Mahmoud

5 4 Guidance in the Elemen ry\°§'chool. Preq: Nine hours PSY or C1. 3(3»0) F.Designed for acquainting elementary school teachers, counselors and administrators withtheory, practice and organization of elementary school guidance. Hopke
ED 535 Student Personnel Work in Higher Education. Preq: Nine hours PSY or Cl. 3(3-0) RS. Examines practices in various areas of student personnel work. Studies both structureand function of personnel programs in higher education. McVay
ED 536 Structure and Function of the Eye and Use of Low Vision. Preq: CI. 3(5-0)Sum. In this special institute participants spend a minimum of 45 hours in class and relatedactivities. Medical and educational consultants discuss the structure and function of the eye,eye anomalies likely to affect children with low vision, methods of evaluating type and poten-tial use of residual vision, and methods of teaching children to use minimal vision effectively.Course for teachers and administrators either presently employed in or planning to par-ticipate in educational programs for low vision persons. R. Rawls
ED 537 The Extension and Public Service Function in Higher Education. Preq: ED
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ED 540 Indivi ual and GrWs:nI. Pre. - D &d?l3‘ Y 5 fiqulvflzEX. 3(3-0)
of intelli 'se of group t sts intellige e 1nt est and a' and pl ement heoreval ' , administerl and interpreting widely used group test. Empha51s on groupuse in group guidance. Staff

ED 542 Contemporary Approaches in the Teaching of Social Studies. Preq: Advancedundergrad. or grad. must have completed student teaching. 3(3-0) S,Sum. Analysis of princi-ples, strategies and applications of new teaching approaches. Team-teaching, programmedinstruction, inductive and reflective oriented teaching, role-playing, simulation and gaming,independent study and block—time organization. Harper,Parramore
ED 545 Improvement of Reading Abilities. Preq: Twelve hours ED or PSY. 3(3-0)S,Sum. Methods used in developing specific reading skills or in overcoming certain readingdifficulties; methods used in developing pupil vocabularies and word analysis skills. How tocontrol vocabulary burden of reading material. Fox, Mahmoud
ED 546 Principles and Practices of Secondary School Reading Instruction. Preq:Twelve hrs. ED or PSY. 3(3-0) F,S,Sum. A study of principles and practices of teachingreading at the secondary school level including reading instruction in the content areas. Fox
ED 547 Analysis of Reading Abilities. Preq: ED 545 or 546. 3(3-0) F,Sum. A study oftests and techniques in determining specific abilities; a study of reading retardation and fac-tors underlying reading difficulties. Fox, Mahmoud
ED 548 Theory and Process in Reading and Language Arts. Preq: Twelve hrs. ED orPSY. 3(3—0) S, Alt. yrs. An investigation of theoretical models and processes in reading andlanguage arts with emphasis on the translation of research findings to instructional
Ergcég'] M0 9Maud W505%} 9—17? SUP—‘10?Industr al Arts in theMElementa Sc ool Preq Twelve hours ED, C 3(3 0Sum. To help elementary teachers and principals understand how tools, materials andin-dustrial processes vitalize and supplement the child’s experiences. Practical children’s pro-jects along with the building of classroom equipment. Staff
ED 554 Planning Programs in Agricultural Education. Preq: ED 411 or equivalent. 3(3-0) ES. Consideration of the need for planning programs in education; objectives and evalua-tion of community programs; use of advisory group; organization and use of facilities inagricultural education. Bryant, Clary
ED 555 Comparative Crafts and Industries. Preq: Advanced undergrad. or grad.standing, CI. 6. A travel seminar as a cultural appreciations course involving study of in-digenous crafts and industries, their materials, processes, products and design in foreigncountries. Staff
ED 559 Learning Concepts and Theories Applied to Adult and Community CollegeEducation. Preq: Six hours ED. 3(3-0) F,S. Principles in adult education programs includingtheories and concepts undergirding and requisite to these programs. Emphasis on in-terrelationship of the nature of adult learning, the nature of the subject matter and thesetting in which learning occurs. The applicability of relevant principles and pertinentresearch findings to adult learning. Glass, Knowles, Parsons
ED (IA) 560 New Developments in Industrial Arts Education. 3(3-0) F,S. (See in-dustrial arts, page 261.)ED 563 Effective Teaching. Preq: Twelve hours ED including student teaching. 3(3-0)F,S,Sum. Analysis of the teaching-learning process; assumptions that underlie course ap-proaches; identifying problems of importance; problem solution for effective learning;evaluation of teaching and learning; making specific plans for effective teaching. StaffED 565 Agricultural Occupations. Preq: ED 411. 3(3-0) F,S. Career development inagricultural occupations is associated with curriculum development needs. Occupational ex-perience inagriculture1s seen in relation to curriculum and placemen/t. Miller
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ED 566 Occupational Experience in Agriculture. Preq: ED 411. 3(3-0) F,S. Im-plementing new and expanded concepts of occupational experience including how to effectstudent learning experiences in a real and simulated employment environment. Study oftheoretical foundations underlying the new developments in occupational experiences tostimulate individual growth and creativity in implementing further developments. MillerED 568' Adult Education in Agriculture. Preq: ED 411 or equivalent. 3(3-0) F,S.Designed for leaders1n adult education. Basic problems and values1n working with adultgroups Attention to the problem of fitting the education program for adults into the publicschool program and other educational programs as well as methods of teaching adults.StaffED 570 Foundations of Mathematics Education. Preq: ED 471 or equivalent. 3(3-0)Assumptions and justifications underlying prevailing practices in secondary mathematicsteaching are identified and examined within the broader context of mathematics education.Judging pedagogical techniques and curricular innovations is based upon a historical over-view of the field, psychological considerations relating to mathematics learning, comparisonin national and international mathematics education, and research evidence. StaffED 575 Foundations of Science Educa ' n. Preq: ED 475 or equiv. 3(3-0) S,SumPhilosophical, historical, sociological, politi l and economic relationships affecting sciencecation in U. S. schools will be analyze (1 evaluated. Psychological theory will be ap-CI to the teaching and learning pro ses. Emphasis will be directed toward developing1P illsIn planning education 1ves, instructional strategies and evaluation procedures.$13k Multiple positions w11 be examined regarding current trends, issues and problems1n scienceeducation. "n ‘Bhfl SimpsonED 590 Individual Problems in Guidance. Preq: Six hours graduate work in departmentof equivalent and CI. Maximum 6 F,S. Intended for individual or group studies of problemsin guidance and personnel work. Problems selected to meet individuals’ interests. Theworkshop procedure will be used whereby special projects, reports, and research will bedeveloped by individuals and by groups. StaffED 592 Special Problems in Mathematics Teaching. Preq: ED 471 or equivalent. 1-3F,S. Investigation of current problems in mathematics teaching, emphasizing curriculum,methodology, facilities, supervision and research. Specific problems will be studied in depth.Opportunities to initiate research studies.ED 593 Special Problems in Agricultural Education. Preq: ED 411 or equivalent.Credits Arranged. F,S. Study of current problems under staff guidance. StaffED 594 Special Problems in Science Teaching. Preq: ED 476 or equivalent. 1-3 F,S. In-vestigation of current problems with emphasis on curriculum, methodology, facilities, super-vision and research. Specific problems will be studied in depth. Opportunities to initiateresearch studies. StaffED (IA) 595 Industrial Arts Workshop. Preq: One or more years of teaching experience.3(3-0) Sum. A course for experienced teachers, administrators and supervisors of industrialarts. Primarily to develop sound principles and practices for initiating, conducting andevaluating programs. Enrollees will pool their knowledge and practical experiences and dointensive research on individual and group program. Staff
FOR GRADUATES ONLY
ED 505 Public Area Schools. 3(3-0) F,Sum.
ED 510 Adult Education: History, Philosophy, Contemporary Nature. 3(3-0) F,S.
ED 527 Philosophy of Occupational Education. 3(3-0) F,S.
ED 533 Organization and Administration of Guidance Services. Preq: ED 520 or equiv.3(3-0) S,Sum.
ED 538 Instructional Strategies in Adult and Community College Education. Preq:ED 559. 3(3-0) S
ED 550 Principles of Educational Administration. Preq: CI. 3(3-0) F,S,Sum.ED 591 Special Problems in Industrial Education. Preq: Six hrs. grad. cr., CI. Max. 6F,S.
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EE 201 Electric Circuits I. Preq: PY 205, MA 201; Coreq: PY 208, MA 202. 4(3-3) F,S. In-troduction to analysis of electric circuits. Circuit elements and parameters, resistance,capacitance, inductance, impedance, admittance, charge, current, voltage, energy, power.Kirchhost voltage and current laws. Superposition, periodic functions, RMS values,phasors, resonance, Q, bandwidth.
EE 202 Electric Circuits II. Preq: EE 201 4(3-3) F,S,Sum. Continuation of EE 201.Analysis of electric circuits by consideration of equivalent circuits which arise in the study ofsolid state electronics, digital circuits, and AC systems. Transistor equivalent circuits, am-plifier frequency response, operational amplifiers, logic gates. Magnetic circuits, transfor-mers, polyphase circuits. ,0le qu5 .1/97/18
EE 211 Electric Circuits I, Theory. Preq: MA-146T3(3-0). Theory part of EE 201. Offeredonly by correspondence. Enrollment subject to approval of EE undergraduate administrator.
EE 213 Electric Circuits I, Laboratory. Preq: RE 211. 110-2) Sum. Laboratory part of EE201. Enrollment subject to approval of EE undergraduate adminstrator and limited to stu-dents who have passed EE 211. gig52°20; 7/47/75?
EE 301 Linear Systems. Preq:mm3(2-2). F Introduction to representa-tion and analysis of linear systems. Topics covered include impulse response and convolu-tion, Fourier analysis, and Laplace transforms. The techniques are illustrated by applica-tions from communications and control systems analysis.
EE 302 Numerical Applications in Electrical Engineering. Preq: EE 202. 3(2-2) F. Thiscourse introduces the student to modern problem solving techniques in electrical engineeringusing the computer. The course consists of a series of analysis and design problem examplesin electrical engineering.
EE 303 Electromagnetic Fields. Preq: EE 202, MA 301. 4(3-2.5) F,S. Limitations oflumped constant circuit models and the necessity for distributed parameter models. Elec- .2.tromagnetic wave propagation on transmission lines, in waveguides and in unbounded space.Introduction to antennas and propagation.
EE 304 Electromagnetic Fields II. Preq: EE 303, MA 301. 3(2-3) S. (This course will bedropped Spring Semester, 1978). Vector and scalar retarded potentials. Generation andpropagation of energy by electromagentic waves. Relationship between field theory and cir-cuit theory. Applications of electro-magnetic theory to devices and to distributed parametersystems.
EE 305 Electric Power Systems. Preq: EE 202 or EE 331. 4(3-2.5) S. Principles perfor-mance and characteristics of direct-current and alternating current machinery. Considera-tion of the components, protective devices and power flow of a typical power distributionsystem for an industrial plant. Application of digital computers to fault calculations.
EE 314 Electronic Circuits. Preq: EE 202. 4(2-5). F,S. Electronic design fundamentals,including circuit properties of active devices, linear and digital integrated circuits, power andindustrial electronics. Emphasis is on the terminal characteristics and circuit applications ofintegrated circuits and solid-state devices.
EE 331 Principles of Electrical Engineering. Preq: MA 201, PY 208. 3(3-0) F,S. Notavailable to EE undergraduates. Basic concepts, units and methods of EB analysis. Current-voltage characteristics of linear and nonlinear electrical devices, analysis of d-c and a-c cir-cuits, simple amplifiers and energy conversion devices. Demonstrations of equipment andprocedures.
EE 332 Principles ofElectrical Engineering. Freq: EE 331. 3(3-0) S. Not available to EEundergraduates. Power distribution systems, motors, feedback, amplifiers, oscilloscopes,
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voltage meters, digital information, measurement by digital means, presented from theuser’s viewpoint. Demonstrations of equipment and procedures
EE 333 Principles of Electrical Engineering Laboratory. Coreq: EE 332. 1(0- 3) S. Notopen to EE students Laboratory work1n the material coveredIn ER 332.
EE 339 Principles of Electrical Engineering Laboratory. Coreq: EE 331.1(0-3) F,S. Notopen to EE students. Laboratory workin the material co“fired rr BB 331.3 Imam iémdjan‘?) «Mi-£18.Wk hi,EE 340 Fundamentals of Digital Systems. g. 4 3-3) e baswconcepts involved1n the design of digital electronic networks. Topics include discussion ofavailable packages and parameters, specification and design of combinational and sequen-

- Pa; EYlg‘liZ,{4.12013(2-3) F, S. Not available to undergraduates1n"EE. Basic electricalmtheory; d--c and ac cir-cuits and measurements; study of d--c motors and of single-phase and polyphase utilizationequipment; basic control systems and brief introduction to principles of automatic control.Examples drawn from the technologies of particular interest to current student.
FOR ADVANCED UNDERGRADUATESL
tric networks as resonaand dividing networks. tgflob
E 406- Dynamical SystemsAih %1
among ' egrated group 1ces. Analogous nts and quantities in these fieldsas determined from basic equations. Use of computers to solve systems problems.
EE 431 Electronics Engineering. Preq: EE 314. 3(2-3) F. Design and analysis of discreteand integrated solid-state electronic circuits which include amplifiers, waveform generators,and feedback. Design is emphasized through projects and through analysis of contemporaryelectronic circuits.HE 432 Communication Engineering. Preq: EE 431. 3(2-3) S. Application of ElectronicCircuits to Communication systems employing sine wave and pulse modulation. Elements ofcomplete systems (modulators, demodulators, transmitters and receivers) are designed,analyzed and implemented.
EE 433 Electric Power Engineering. Preq: EE 305 or 332. 3(2-3) S. Electric power supplyfor industrial and commercial applications. Control of electric motor drives. Principles of cir-cuit protection and safety. Laboratory experience in testing electric machines.
EE 434 Power System Analysis. Preq: EE 305. 3(3-0) F. Problems encountered in thelong—distance transmission of electric power with emphasis on load flow, economic dispatch,and fault calculations. Applications of digital computers to power-system problems.
EE 435 Elements of Control. Preq: EE 314; 305. 3(2-3) F. Introductory theory of open- andclosed-loop control. Dynamic analysis of error detectors, amplifiers, and motors. Componenttransfer characteristics and block diagram representation. Analog simulation of a controlsystem.

Signal nd their equivalen ' ' , asic electronicsincludingjunction andfect transistors, operational amplifiers, switching logic and data display. Applications in-cluding low-level phenomena and noise problems. Lecture demonstrations.
EE 441 Introduction to Electron Devices. Preq: MA 301, PY 208. 3(3-0) F. The basicphysical principles necessary for understanding modern electronic devices. Quantum andstatistical mechanic concepts are introduced forming the basis for a discussion of a widevariety of devices used in modern engineering and instrumentation.

407; MA 301. 3(30
. A description of therge carriers. P-n junction diodes and transistors, solar cells, controlled r cdiodes and unijunction transistors, recently developed devices. Q 2

ropertiesgi/fiers, tunnel
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EE 443 Digital Systems Design. Preq: EE 340. 3(2-3). F. The practice of solving elec-tronic engineering problems using digital techniques. Includes the application of the con-cepts of problem specification, organization, and design. Introduction to current technologyand state~of—the-art components. Experience in utilizing this background in the design, im-plementation and testing of a class project.
EE 445 Introduction to Ant
gain and i edances. ulti-element antennas and arrays w1 various amp lstribtions an phasmgs, and 1n 121881'damten Antennaso urrent usage
EE448W%greq:E3€3nét glgeielgiifenttheoryand special techniques required at microwave frequencies. Passive and active circuits. /,Transmission elements, special--purpose components, generators, to include klystrons,magnetrons, traveling wave tubes, and solid-state devices will be discussed. The descriptionof microwave networks by the scattering matrix. ' r$1 y/7y
EE 492 Special Topics in Electrical Engineering. Preq: Jr. standing.W5.Offered as needed to cover new or special subjects.
FOR GRADUATES AND ADVANCED UNDERGRADUATES
EE 503 Computer-Aided Circuit Analysis. Preqs: EE 314, 301, B average in EE and MA.3(3-0) F. Analysis of electrical circuits with emphasis on computer methods. Steady-stateand transient analysis of linear and nonlinear networks; tolerance analysis; programmingconsiderations. Staudhammer
EE 504 Introduction to Network Synthesis. Preq: EE 301, B average in EE and MA. 3(3-0) S. The properties of network functions and the development of the methods of networksynthesis of one- ort t 0- mt assive structures. q 7-73- % gr 7EE 511W req. EE 3 ,WihflEE and MAS - )F.)Electronicdevices and circuits in communicat' , power and industrial applications. Syn/t7hesis of cir-cuits to sagsfy sastemre irements. ~ Yflg/Y Staff
EE 512 req:. EE average 1n Eand 3(3-0) F. Com- -munication signals1n the frequency an e domains. Probability and associated functions,random signal theory, modula and frequency translation, noise, sampling theory,correlation functions, and information theory. Accent on methods and problems unique toE)?”523%of digit 1 uniccat (OfferedF ev Cear 8 S19;8. Staff
E 51, ac 00%ng ysteEl/iso. req: E 49%,?r831 and B7ave%dge'9/1n EE and MA.3(3-0) S. The feedback systemsyfor automatic control of physical quantities such as voltage,speed and mechanical positon. Theory of regulating systems and servo mechanisms. Steady-state and transient responses. Evaluation of stability. Transfer function loci and root locusplots. Analysis using differential equation and operational methods. Systems compensationand introduction to design. Staff

EE 517 Control Laboratory. Coreq: EE 516. HOE)S. Feedbac ste s for automatic
oratory work contributes to un-derstanding theory developed in EE 516. StaffRE 520 Fundamentals of Logic Systems. Preq: EE 340, B average in EE and MA. 3(3-0)F. A study of algebraic structures as related to logic systems, models for switching circuitbehavior and their relation to hardware implementation. Includes theoretical treatment ofboth combinational and sequential logic systems concepts. StaffEE 521 Digital Computer Technology and Design. Preq: EE 520. 3(3-0) S. The internalorganization and structure of digital systems including gates, toggle circuits, pulse circuitryand advanced machine language theory. Analysis and synthesis of major computer compo-nents, including the logic section, storage devices, registers, input-output and control.Staff

EE 530 Physical Electronics. Preq: EE 304, B average in EE and MA.3(3-0) F. A study ofthe properties of charged particles under the influence of fields and in solid materials. Quan-tum mechanics, particle statistics, semi-conductor properties, fundamental particletransport properties and lasers. (Offered F every year, Sum. 1977 and S 1979.) Staff
;5 .53; nigh4%42m$1233 ms egg 9/72 231



as (12013 19111111111111 61.061119101711211qu 11W 310 2121/77 .11, ,/

111. é dmw ,» 91743 1/77EE 533 .Preq: EE 3 . ' : erage in EE and M .3(3-0) S. A study of‘ 1n integrated form. Includes thin film, bipolar andMOS technologies and t : '-._tion to digital and lineaLsy e s. Manning. V -- ‘ - - ; 1;. Preq: gaggevinYEFK‘ér/c?EMA. 3(3-0) F. Laws and concepts of static electromagnet' .Fundamental equations and their ap-plications. Fundamentals, forms and applica ns ofMaxwell’s equations. Vector and scalarpotentials, relativistic aspects of fields, rgy and power. Wavesin unbound and boundedregions, radiation, wave-guides and resonators. Geometrical and physical optics. (Offered Fevery year, S 1977 and Sum. 1979.) Staff
EE 545 Introduction to Radio Wave Propagation. Preq: EE 304, B average in EE andMA. 3(3-0) S. Characteristics of a plan e electromagnetic waves in homogeneous and non-homogeneous media with application to tropospheric and ionospheric propagation.Relationships between electron density, collision frequency and complex refractive index,theory of the formation and dynamics of ionospheric layers and theorems for the prediction ofionospheric propagation. FloodEE (PY) 552 Introduction to the Structure of Solids. 3(3-0) (See physics, p. 293.)
EE (MAE) 565 Gas Lasers. 3(3-0) F,S. (See mechanical and aerospace engineering, page275.)EE 591, 592 Special Topics in Electrical Engineering. Preq: B average in technical sub-jects. 3(3-0) F,S. A two-semester sequence to develop new courses and explore areas of specialinterest. Staff
EE 593 Individual Topicsin Electrical Engineering. Preq: B average in technical sub—greets. 1-3 F, S. T e staint explores topics of special interest under faculty direc ioni' . [71
Engineering 3&1deW’ 1271116210111W9“WWW l5
GENERAL COURSES shs
E 101 Engineering Graphics I. 2(1‘2) F,S. Graphically representing and solving spatialproblems. Emphasis on development of a logical and analytic approach to problem solution.Conventional methods of graphically describing size and shape, the representation of basicmechanical elements. Practical engineering applications utilized. StaffE 120 Engineering Concepts. Not open to jrs. and srs. in Engineering. 3(2— 1) F,S. Stu-dents are involved in realistic freshman design projects. History, fields and functions ofengineering, case studies, computational skills, and societal probIems are covered. Staff
E 201 Spatial Relations and Vector Applications. Preq: First courses in graphics andphysics. 3(2-2) S. Spatial representation of points, lines, and planes and the determination ofthe lengths, sizes, and angles that exist between these elements, with the application of thesestudies to vector systems. Webb
E 207 Engineering Graphics II. Preq: E 101. 2(1-3) F,S. Presentation of engineering datafor use in the manufacturing process. Production dimensioning, detail and assembly produc-tion drawings, and free-hand sketching are covered. Special emphasis on sketching.Webb
E 220 Engineering and Contemporary Society. 3(3-0) F. Investigation of the role ofengineering technology in modern life, with emphasis on technological factors involved insolution of national and world problems. Major topics such as energy, communication,materials, and transportation examined in terms of cultural and economic goals for thefuture. Staff
E 240 Furniture Graphics. Preq: E 101. 3(1-4) F. Furniture drawing and dimensioning.Special practices of furniture industry are covered. Free-hand sketching is empha-sized. Freeman
E 301 Graphical Solutions for Numerical Data. Preq: A first course in calculus. 3(2-2) FStudy of available graphic methods to represent and manipulate numerical data. Topics in-clude: proper selection of coordinate systems and axes, empirical equations, curve fitting,graphical calculus, nomography, and design of special purpose slide rules. Computer ap-plications demonstrated. Hammond
E (CSC) 321 Computer Graphics. Preq: MA 202 or 212 and C80 101 or 111. 3(2-2) S.Presentation of computer-graphic methods of data manipulation; which computer-graphic
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methods are available; when and how they can be applied. Three-demensional applicationscovered. Houck
E 432 Patents, Trademarks and Copyrights. Preq: Jr. standing. 3(3-0) S. Review of theselaws in relation to engineering, scientific and industrial pursuits; individual inventors,authors, and companies; and Patent Office procedures and practice. Mills
E 492 Special Topics in Engineering. Preq: Jr. Standing. 1-3 F,S. Offered as-needed forsubject matter of a non-departmental nature.
E (OR) 531 Dynamical Systems and Multivariable Control. 3(3-0) F. (See operationsresearch, page 287.)
Engineering Honors rEH 346 Fluid Mechanics. Preq: ESM 200 or 205; membership'1n Eng. HP or CI.* 3(3-0)S. Equilibrium of liquids and gases, kinematics and dynamics of frictionless fluids. Motionof viscous fluids. Dynamics of gases. Flow measurement techniques.
EH 371 Thermodynamics I. Preq: Membership in Eng. HP or CI.‘ 3(3—0) F. Basic princi-ples and concepts. Emphasis on first and second laws, their implications and applications.Properties of actual and real gases. Also inter-relationships between the properties as givenby the general equations of thermodynamics.
EH 372 Thermodynamics II. Preq: Membership1n Eng. HP or C1. " 3(3-0) S. Statisticalapproach to thermodynamics and application to determination of specific heats. Entrophyand probability. Thermodynamics of fluid flow including supersonic flow. Basic laws of heattransfer. Ideal gas and vapor cycles. Introduction to chemical thermodynamics.EH 391 Contemporary Trends in Engineering and Science. Preq: Membership in Eng.HP or CI.* 1(1-0) F. Representatives from various fields of engineering or science discusscurrent topics.
EH 491 Engineering Honors Seminar. Preq: Sr. standingin the Eng. HP or CI. * 1(1-0)S. Presentation by students of their projects.
EH 496 Special Topics in Engineering. Preq: Membership in the Eng. HP or CI.‘ 1-4F,S. Individual projects of a research or design nature.
EH 500 Engineering Analysis. 1.4 F,S. Students work in small groups or individuallywith faculty advisers to solve realistic problems requiring integration of knowledge fromengineering fields, physical sciences, mathematics, and occasionally life sciences. Aimed atsynthesis rather than mere analysis.
Engineering Operations
E0 491 Seminar in Engineering Operations. Preq: Sr. standing. 1(1-0) F. Assistsseniors in E0 in making the transition from a college environment to that of industrythrough lectures, guest speakers and class discussion. Schedule during the last fall semesterin residence. Easter
Engineering Science and Mechanics \yqESM 200 I oduction to Mechanics. Coreq: MA 202. 3(3- ) F ' ples and con-
a d mm ofdeformation of con ' ‘ . e-wton’s laws, the concepts of continuity andequilibrium 11 CE Staff
ESM 20 lam A - 202. 3(3-0)

s;app1ication to m:, '
ESM 206s Introduc - — ) F. Princi-: :Si/l 205. 1(0-2

MAE Staff
‘Eng. HP or CI-engineering honors program or consent of instructor.
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nd machmes.CE Staffterials. Preq: ESM 211. 3(3-0) F, S, Sum. An1n-

uding 1) fluid statics,pressible fluid flow. 1nv1scid, incompressible fluid flow and 3) viscous,’MAE Staff3-0 F,S. Further applications of the.1/ 74F1cs II req: ESM 303 3(bas1c equatlo anics to 1) boun ayers an and tur-bulent w. Introduction to exper' a1 method in fluidmechamcs taff{1/74 .ES 1cs. Preq: ES : . quatlonsof m ' ' inemacs a dMAE Staff
01. 3(3»0) F,S. Stresses,' , torsional and1ve laws, yield and rplane stress states; deflection and ta.bilSty analyses. ‘ ' 5%;E 301 or 307. 3(3-O)F

stress-s ram relationships ems in plastic behavfracture. CE StaffESM 311 %\>;\Q 307. 3(1-6) F. Theerimental a ' q meas re-men de. Illustrations of experimental methods which enable the inference onephysical variable by th bservation of another but related one BinghamKHKE‘ Q1‘1leer1ng Sc1ence 11 Preq: ESM 311 3(16) 3. The ESM3

autonomous system. Student participation, in either ind1v1 ual or collective form, in ex a-class work of personal character1n the design of particular engineering systems. McDonaldESM 4 ience in Contem . ding in ESM.-3 . aws upon stude ' rr ntproblems. ase h’stories and evaluation of selected designs. Bingham, DouglasM 4953 Studies in echanics. 1- , . ed as needed to new orspe ct matter. . & MA StaffFOR GRADUATES AND ADVANCED UNDERGRADUATES
ESM 501, 502 Continuum Mechanicsl, II. Preq: ESM 307, ESM 303, MAE 301, MA 405.3(3-0) F,S. The concepts of stress and strain are presented in generalized tensor form.Emphasis on the discussion and relative comparison of the analytical models for elastic,plastic, fluid, viscoelastic, granular and porous media. Underlying thermodynamic princi-ples presented, the associated boundary value problems formulated and selected examplesused to illustrate the theory. Chang, McDonald
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ESM 503 Theory of Elasticity I. Preq: ESM 307; Coreq: MA 511 or 401. 3(3-0) F. The fun-damental equations governing the behavior of an elastic solid are developed in various cur.vilinear coordinate systems. Plane problems, as well as the St. Venant problem of bending,torsion and extension of bars are covered. Displacement fields, stress fields, Airy and com-plex stress functions are among the methods used to obtain solutions. Bingham, Douglas
3(30) F. Basicéfl 31/77

gu arities in two-dimen ' ows; analyticaltion of potential functions; conformal transformations; free-streamline flows. MAE StaffESM 505 Mechanics ofViscous FluidsI. Preq: ESM 304; Coreq: MA 532. 3(3-0) S. Equa-
equations; laminar boun-dary layers in axisymetric and three-dimensional flows; unsteady laminar boundarylayers. MAE Staff

y. llustraticns and applications from the broad areas ofengineering mechanics and dynamical systems theory. The state variable approach is

an optimization; space maneuvers; reentry trajectories, interplanetary guidance.MAE Staff
' srg grtial space the theory% /77abilized platforms; terrestrla inertial guidance MAE StaffESM 511 Theory of Plates and Shells. Preq: ESM 307, MA 511. 3(3-0) F. Bendingtheory of thin plates; geometry of surfaces and stresses in shells. Methods of analysis dis-cussed and illustrated. Bingham, GurleyESM 521, 522 Properties of Solids I, II. Preq: ESM 307, MAT 301, PY 413. 3(3-0) F,S.Micro and macro principles are applied toward an introductory understanding of materialproperties. The concepts of kinetic distribution and ensemble average of atomic behaviorsare employed to characterize and interrelate material properties. Phenomenologicalbehaviors and coupled effects are described within the continuum concept. Horie

ESM 551 Advanced Strength of Materials. Preq: ESM 307. 3(3-0) F. Stresses and strainsat a point; rosette analysis; stress theories, stress concentration and fatigue; plasticity; in-elastic composite and curved beams; prestress energy methods; shear deflections; bucklingproblems and column design; and membrane stresses in shells. GurleyESM 552 Elastic Stability. Preq: ESM 551, MA 301, MA 405. 3(3-0) S. Elastic and plasticstability. The stability criterion as a determinant. The energy method and the theorem ofstationary potential energy. The solution of buckling problems by finite differences and thecalculus of variations. The application of successive approximations to stability problems.Optimization applied to problems of aeroelastic and civil engineering structures. Gurley X/
77ESM 555 Dynamics I. Preq: ESM 305, MA 405 3(3-0) F. The theory of vibra ' fromthe agrangian ulatio e and forced v' 10ns with anwit out da , coupled motion, normal mode vibrations,agations in solid bodies. MAE Staff
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I. Preq: ESM 305, MA 405. 3(3-formulations of the lalerated reference 1' ,
The dynamics of particles andk E M 556 Dynami‘1"! ri d bodies byLa ange anning he gyroscope, pre y, phase space an ninear osc latorymotion. MAE Staff

(Signs Mwlb‘vmw 8113M 3(3 1) lmln €1,247:
English
FRESHMAN ENGLISHRequired of All Freshmen

‘ENG 111 Composition and Rhetoric. 3(3-0) F,S. Basic forms and principles of expositorycommunication; conferences. StaffENG 112 Composition and Reading. Preq: A grade of C or better in ENG 111. 3(3-0) F,S.Expository writing; introduction to literary types; collateral reading; conference. StaffNOTE: ENG 111 and 112 must be scheduled in successive semesters until they are com-pleted satisfactorily.
NOTE: Qualified students will be allowed to register for ENG 112H and will be given creditfor ENG 111 upon successful completion of the course. Eligibility for ENG 112H is based onthe student’s predicted grade in English, employing a formula determined by Counseling,plus a composition to be written at the first or second class meeting of the ENG 112H section.NOTE: The prerequisite for all advanced courses in writing, language, or literature is thecompletion of ENG 111 and 112. Desirable preparation for literature courses of the 300 levelor above is ENG 205, 206, 207, 208, or any semester of ENG 261, 262 or ENG 265, 266.WRITINgm mug qpvhi. 6 [/19
ENG 200 omphion Laboratory. 0(0-2) F,S. The ompositon Laboratory is a noncreditcourse in composition designed for upperclassmen in any curriculum who are deficient inspelling, mechanics, sentence structure, and general organization. The Laboratory is not asubstitute for courses in advanced composition.ENG 214 Copyediting. 3(3-0) F. Basic writing and editorial skills needed to work effec-tively with material produced by others. It emphasizes mechanical editing (e.g., consistencyand correctness of punctuation, capitalization, spelling, hyphenation, parallellism,bibliographical references, illustrations, and headings) and substantive editing (rewriting,reorganizing, or suggesting other ways to present material). BolchENG 215 Principles of News and Article Writing. 3(3-0) F,S. Introduction to the techni-ques of conducting interviews and writing news stories (including feature articles) for avariety of news media. Bolch
ENG 298 Special Projects in English. 1-3 F,S. StaffENG 315 Reporting and Editing. Preq: ENG 215. 3(3-0) S. A journalism course in techni-ques of analyzing sources and readership; planning, organizing, and writing various kinds ofarticles; and editorial processes such as copyediting headline writing, and page layout. BolchENG 321 Th Communication of Technical Information. 3(3-0) F, S. Intensive trainingin the fu u 2. » _:, ‘ iness and industrial expository and persuasive writing.' - Emmcé:D drid e,SpearsaS 1L]ENG 32 ' '. ' 111gM3(3-0) xa 1n esen ethe paragraph and the whole discourse1n order to develop awaremessfitiherelationship be-tween structure and effect1n expository writing. Blackman
ENG 323 Creative Writing. 3(3-0), Maximum 6. F,S. For students who havedemonstrated ability. Emphasis on short prose fiction or poetry. Students may register inthis course for a maximum of six hours. Barrax, Jeffers, Owen, WaltersENG 324 Modern English.3(3-0) F,S. A study of modern English primarily intended forcandidates for teaching certificates. Attention given to problems of compositionMdialect, andusage{n63 JaQJ Qammumwww \g‘nfgkkimw m&W 30:53:?ffihm‘gh a
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LITERATURE
ENG 205 Studies in Great Works of Literature.‘ 3(3—0) F,S. Literary masterpieces fromthe Classical Period to the present. Emphasis on reading for understanding and enjoymentboth of the works themselves and. the cultural contributions to Western civilization of theperiods from which the works are drawn. Staff
ENG 206 Studies In Drama.‘ 3(3-0) F,S. Selected drama from the Classical Period to thepresent. Emphasis on reading for enjoyment as well as understanding theory and develop-ment of tragedy, comedy, and other modes of dramatic expression.
ENG 207 Studies in Poetry.‘ 3(3-0) F,S. Analysis of poetry and the critical approaches toit. Emphasis on appreciation of the nature of poetry and the critical approaches to it.Emphasis on appreciation of the nature of poetry, and understanding features and techni-ques. The importance of both historical context and new criticla techniques. Staff
ENG 208 Studies In Fiction.‘ 3(3-0) F,S. Representative examples from the Renaissanceto the present, emphasizing understanding and appreciation of fiction as a genre, aknowledge of the features and techniques of fiction, and a sense of the historical developmentof this genre. Staff
ENG 261 English Literature I. 3(3-0) F,S. Beginnings to 1660 Staff
ENG 262 English Literature II. 3(3-0) F,S. 1660 to present. Staff
ENG 265 American Literature I. 3(3-0) F,S. Beginnings to Civil War. Staff
ENG 266 American Literature II.‘3(3-0) F,S. Civil War to present. Staff
ENG 290 Classical Backgrounds of English Literature. 3(3-0) F. Acquaints studentwith the central story-matter of the ancient world—Greek, Roman and Hebrew—which hasexerted such a profound influence on the civilization, and especially on the literature, of theWestern world. Moore, F. Moore, Wall
ENG 305 Women in Literature: Female Characterization from Chaucer to the Pre-sent. 3(3-O) S, This course will explore the nature of female characters as artistic entities tosee these characters as part of literary and social convention. Emphasis will be given to thefeminist or antifeminist attitude of each work. Baines
ENG (REL) 325 Religion and the Modern Literary Imagination. 3(3-0) F. (See religion,
pageén )Balo Meier 053% EmhfiiIkwwq 354)) 3M7? 11% 3/77ENG 3 Literature of the Wester The Search for Self: Readingsfrom the earliest Hebraic and Greek literature to Dante. Smoot, Smith
ENG 347 Literature of the Western World II. 3(3-0) S. Crisis and Confrontation:Readin fro ppea t Smoot
ENG i 111:??? ob'edim?‘ Stifitlent{E (3-0) F. Analysis0?selected iro-lmanI°l77rEealistic and nn'zlituralistic0novels.W; 9[77 J. Clark, Kilby and WestG 37 Briltis of the 1 19th em, 3-0) F. Ba ound 0Eng 15 novel fro beginnin o the end of century. of the ovel as a “197,77form. C. Moore, Durant
ENG 371 The Modern Novel. (3-0) S. Background and pattern, and an analysis of majorexamples of the 20th century novel. C. Moore, Reynolds
ENG 372 Modern Poetry. 3(3-0) S. Defining the “modern temper” by comparison of con-temporary poetry with that of the past. Reading and analysis of individual poems.Owen, Reynolds
ENG 375 The Film: A Literary Medium. Preq: Jr. standing. 3(3-0) Hargrave
ENG 376 Fantasy and Science Fiction. 3(3-0) S. A study of representative works, bothnovels and short stories, in the genre of Fantasy and Science Fiction. Emphasis is placed onthose works written in the twentieth century, although some attention is given to the historyand development of the genre. Meyers
ENG 391 Introduction to American Folklore. 3(3-0) S. Principal types of folklore, com-bined with field work in collecting and assimilating materials from various cultural tradi-tions. Emphasis on American folklore and its origi.ns Betts, Owen
‘The courses ENG 205,206,207 and 208 are designed for students not enrolledin Liberal Arts.a. wekW a 7:117
“a :zgfimwW...was 3(5an him/w»



ENG 395 Black American Literature. 3(3-0) F,S. A survey from significant beginnings tothe present. Lucas, Barrax, Jeffers
literature of Persia, India, China and Japan. Ql‘ OwenENG 398 Contemporary Literature I (1900 to 1940). 3(3-0) F. Imaginative literature fromthe period 1900-1940 with emphasis upon themes and techniques rather than genre ornationality Knowles, ReynoldsENG 399 Contemporary Literature II (1940 to present). 3(3-0) S. RepresentativeFrench, American and British writers of the period 1940 to the present Knowles, Reynolds
ENG 439 17th Century English Literature. 3(3-0) S. Major nondramatic literary figuresin England during the period 1600-1700. F. Moore, White, Wall
ENG 449 The Renaissance. 3(3-0) F. Nondramatic prose and poetry of the 16th century,with consideration of literary types and movements. Emphasis on the works of majorauthors. Blank, HesterENG 451 Chaucer. 3(3-0) F,S. Introduction to the study of Chaucer through an intensivereading of The Canterbury Tales and Troilus and Criseyde. Holley, Koonce, Short
ENG 453 The Romantic Period. 3(3-0) F. The poetry of Wordsworth, Coleridge, Byron,Shelley and Keats, with reading in the prose of Lamb, DeQuincey and others.P. Williams, Hargrave, Harrison, Engel, Lentz, King
ENG 462 18th Century English Literature. 3(3-0) F. The major figures in Englishliterature between 1660 and 1790 in the light of social, cultural, and religious change.Durant, White
ENG 463 The Victorian Period. 3(3-0) S. Major poets and selected prose writers studiedagainst the social, economic, scientific, and theological background of the century.Hargrave, Harrison, Lentz, King, Engel—
ENG 468 American Romanticism. 3(3-0) F. Major American writers from 1825 to 1865.E. Clark, J ., Clark, Stein, West, GrimwoodENG 469 American Realism and Naturalism. 3(3-0) S. Major American writers from1865 to 1935. E. Clark, J. Clark, Stein, West, Grimwood
ENG 480 Modern Drama. 3(3-0) F. Major plays from Ibsen to Albee.Halperen, Reynolds
ENG 485 Shakespeare. 3(3-0) F,S. Principal plays with emphasis on the development ofthe playwright. Blank, Hester, Wall, P. Williams, M. Williams, Baines
ENG 486Shakespeare,The Earlier Plays. 3(3-_0) F May be taken (in conjunction withENG 487) as alternate for ENG 4851n LAN and LTN curricula. A study of Shakespeare’smajor works before 1600 with emphasis on the development of the playwright. Credit will not_be given for both ENG 485 and 486.Baines, Blank, Hester, Wall M. Williams, P. Williams
ENG 487 Shakespeare, The Later Plays. 3(3-0) S. May be taken (in conjunction withENG 486) as alternate for ENG 485 in LAN and LTN curricula. A study of Shakespeare’smajor works after 1600 emphasis on the development of Shakespeare’s tragedy and the end ofhis career. Credit will not be given for both ENG 485 and 487.Baines, Blank, Hester, Wall, M. Williams, P. Williams
ENG 496 Seminar in Literature. Preq: Junior standing and consent of department. 3(3-0)F,S. Designed to provide closely supervised small-group study of a topic in literatureresulting in a substantial essay or series of essays by each student on an aspect of the topic.Topics vary each semester; consult department for details. Staff
ENG 498 Special Topics in English. Preq: Six hours ENG above the fr. level. 1-6 F,S.Detailed investigation of a topic in language or literature. Topic and mode of study deter—mined by faculty member in consultation with English deyartment head. Staff
SWO‘qu V‘LlCXNDtS \fi Emggék 17) -0) &_It 3’17
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FOR GRADUATES AND ADVANCED UNDERGRADUATES
ENG 504 Problems in College Composition. Preq: Appointment as a teaching assistantin English. 0(0-0) F. Directed study of the development of rhetorical skills in composition inclassroom situations. Smith
ENG 524 Modern English Usage. Preq: Upper division or grad. standing. 3(3-0) S.English grammar, with attention to new developments in structural linguistics and withemphasis on current usage. Meyers, Short
ENG 526 History of the English Language. Preq: Upper division or grad. standing. 3(3-0) S. Growth and development of the language from its Indo-European beginnings to the pre-sent. Offered in alternate years. A section designated 526H, restricted to Teacher Certifica-tion English majors, will be offered every semester. Holley, Meyers, Short
ENG 561 Milton. Preq: Upper division or grad. standing. 3(3-0) S. Intensive reading ofMilton with attention to background materials in the history and culture of 17th—centuryEngland. F. Moore, White
ENG 575 Southern Writers. Preq: Upper division or grad. standing. 3(3-0) S. Contribu-tion of the South to American literature, with intensive study of selected major figures.Lucas, MacKethan, Reynolds
ENG 578 English Drama to 1642. Preq: Upper division or grad. standing. 3(3—0) F.English drama from its liturgical beginnings to the closing of the theatres, excludingShakespeare. Meyers, M. Williams, Baines
ENG 579 English Drama of the Restoration and Eighteenth Century.Preq: Upper divi-sion or grad. standing. 3(3-0) S. English drama from 1660 to 1800. Durant, F. Moore
ENG 590 Literary Criticism. Preq: Upper division or grad. standing. 3(3-0) S. The criticalprocess as it leads to the definition and analysis of literature, together with attention to themain literary traditions andconvan 1ons. Holley, P. WilliamsEn tact modem (1W 5639453 ab477%]11767n omology
ENT 201 Insects and Man. 2(2-0) F. The ways in which insects affect our lives today andhow man deals with them, how they have altered the course of history, and how we may learnfrom them in studying their ability to adapt to their changing environments. The aestheticand avocational aspects of insects. Intended for students not in biological sciences.
810+ 3033W WWELQC; 3% “$7”! MooreENT 301 Intro uction to Forest Ins q: FOR 264. 3 2- F. overs the fundamen-tals of classification, development, habits and control of forest insects. Farrier
ENT 312 Introduction to Economic Insects. 3(2—2) F,S. The fundamentals of insectclassification, development, food habits and controls.
aflCzoB 495 W03» Ewtlmmittfiwy39-'% solar aii “VIEW”zFOR $11-91? ERGRADUATES '
ENT Bi 1ographic Research in Biology. Preq: Advanced undergraduate orgraduate standing. 1(1-0) F. A general course intended to acquaint students with literatureproblems of the scientist, mechanics of the library book classifications, bibliographies,abstract journals, taxonomic indexes and preparation of scientific papers in agriculture,forestry, biology and their subdivisions. 5 Farrier
EN ' . : 264% ’7g2fl/gé-2) F, Sum. Brings together
sects, stresses t e underlying biologica prlnciples. Ya amoto
FOR GRADUATES AND ADVANCED UNDERGRADUATES
ENT 502 Insect Diversity. Preq: Twelve hours of biology. 4(2-4) F. The externalmorphology of insects and a survey of the biology and identification of immature and adultinsects. Evolutionary relationships of insects and other arthropods, speciation, nomen-clature, and classical and recent approaches to systematics considered.Baker, Neunzig, Young
ENT 503 Functional Systems of Insects. Preq: Twelve hours of biology, nine hours ofchemistry, three hours of biochemistry, ENT 301 or equivalent. 4(2»6) S. The morphology,
612‘ (not Stew o? M Englzsllt Wimpy. 365—03 slain wgg/ZYBZ)
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histology and function of the organ systems of insects. Sensory and general physiology leadinto basic elements of insect orientation and behavior. Campbell, Hodgson, YamamotoENT 504 Insect Morphology. Preq: ENT 502. 3(1-4) F. External morphology, primaryand comparative phases, with emphasis on knowledge and techniques which can be appliedto specific problems. (Offered F 1977 and alt. years.) YoungENT 511 Systematic Entomology. Preq: ENT 301 or 312 or equivalent. 3(1-4) F. Adetailed survey of the orders and families of adult insects, to acquaint the student with thosegroups and develop ability in the use of the taxonomic literature. (Offered F 1978 and alt.years.) YoungENT 520 Insect Pathology. Preq: Introductory entomology and introductory micro—biology. 3(2-3) S. A treatment of the noninfectious and infectious diseases of insects, theetiological agents and infectious processes involved, immunological responses and applica-tions. (Offered S 1977 and alt. years.) BrooksENT 531 Insect Ecology. Preq: ENT 502. 3(2-2) F. The environmental relations of insects,including insect development, habits, distribution and abundance. Rabb, StinnerENT 541 Immature Insects. Preq: ENT 502 or equivalent. 2(1-3) F. An advanced study ofthe immature stages of selected orders of insects with emphasis on generic and specific taxa.Primary consideration of the larval stage, but a brief treatment of eggs and pupae. (Offered F1978 and alt. years.) NeunzigENT 542 Acarology. Preq: ENT 301 or 312, or ZO 201. 3(2-3) S. A systematic survey ofthemites and ticks with emphasis on identification, biology and control of the more common andeconomic forms attacking material, plants and animals including man. (Offered S 1977 andalt. years.) FarrierENT 550 Fundamentals ofInsect Control. Preq: ENT312 or 301. 3(2-2) F. The principlesunderlying modern methods for protecting food, clothing, shelter and health from insectattack. GuthrieENT 562 Agricultural Entomology. Preq: ENT 301 or 312. 3(2-3) S. The taxonomy,biology and ecology of beneficial and injurious insects and mites of agricultural crops. Ad-vantages and limitations of the advanced concepts for controlling insect and mite popula-tions on different crops. (Offered S 1977 and alt. years.) Bradley, RockENT (PHY, ZO) 575 Physiology of Invertebrates. 3(3-0) F. (See zoology, page 329.)
ENT (20) 582 Medical and Veterinary Entomology. Preq: ENT 301 or 312 and Z0 315or equivalent. 3(2-3) S. The morphology, taxonomy, biology and control of the arthropodparasites and disease vectors of man and animals. The ecology and behavior of vectors inrelation to disease transmission and control. (Offered S 1978 and alt. years.) Axtell
ENT 590 Special Problems. Preq: CI. Credits Arranged F,S. Original research on specialproblems1n entomology not related to a thesis problem. Provides experience and training inh St ffgape-area :, Q, i l 'g EJLl’UTYLQWMW 5C0—CB 9~91~7§€% (977,?
Food Science
FS 201 Food Science and Man’s Food. 3(3-0) F,S. An introduction to the science andpractice of providing man with a wholesome, nutritious, economical and readily availablesupply of basic and processed foodstuffs. Topics will include: man’s struggle for food;chemical nature of foods; microorganisms and foods; safety of foods; principles of food preser-vation and processing; organic and health foods; nutrition and the consumer; world foodproblem. Warren
FS (ANS, NTR) 301 Nutrition and Man. 3(3-0) F,S. (See animal science, page 189.)
FS 331 Food Engineering. Preq: PY 211 or 221. 3(2-3) F. Engineering concepts applica—tion to the food industry. Principles of thermodynamics, fluid flow, heat transfer, refrigera-tion and electricity. Jones
FS 400 Foods and Nutrition. Preq: CH 220. 3(3-0) S. The sources and properties ofnutrients for man will be studied. Factors affecting the supply and availability of foods willalso be considered. Methods of handling, procuring and preserving foods and the changes inthe values and characteristics of nutrients resulting from these processes will beemphasized. _‘ . AurandEwr 5‘15 (13than cl) 411011012) 5C;-3§%(5 8)i‘i‘f240
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f FS 402 Food Chemistry. Preq: CH 220 or 221. 3(3-0) F. Introduction to the biochemistry‘of foods emphasizing basic composition, structure, properties and nutritive value. Thechemistry of changes occurring during processing and utilization of foods. Giddings
FS (PO) 404 Poultry Products. Preq: CH 220 or 221. 3(2-3) F. The composition, quality,processing and preservation of poultry meat and eggs. Ball
FS (MB) 405 Food Microbiology. Preq: MB 401. 3(2-3) F. The micro organisms ofimpor-tance in foods, and their cultural and metabolic activities. The physical and chemicaldestruction of microorganisms in foods and kinetics involved. The conversion of raw foods bymicroorganisms into altered foods, and the nutrition, growth and preservation of the cultureinvolved. Foods as vectors of human pathogens. The evolution of microbiological standardsfor foods. Speck, Gilliland
FS (ANS) 409 Meat and Meat Products. Preq: CH 220. 3(2-3) S. The basic principles in-volved in processing beef, pork and lamb from the live animal to the various representativecured, fresh, canned and comminuted meat items currently produced. Blumer
FS (BAE) 432 Food Engineering II. Preq: FS (BAE) 331. 3(2—3) S. The theory and prin-ciples of evaporation, drying and distillation with emphasis on applications in food process-ing. Instrumentation and control systems used in the food industry. Jones
FS 490 Food Science Seminar. Preq: Sr. standing. 1(1—0) F. A review and discussion ofscientific articles, new developments and topics of current interest. Roberts, Warren
FS 491 Special Topics in Food Science. Preq: Sr. standing or CI. 1-6 F,S,Sum. Topics areselected or assigned. Study of current topics and/or problems to gain additional knowledgeand interpretative experience in a specific area. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATES
FS 503 Food Analysis. Preq: CH 315, BCH 351, FS 402. 3(1-6) S. The principles, methodsand techniques necessary for quantitive physical and chemical analyses of food and foodproducts. Results of analyses studied and evaluated in terms of quality standards and gover-ning regulations. Staff
FS 504 Food Proteins and Enzymes. Preq: FS 402 or BCH 351. 3(2-3) F. An advancedcourse in food chemistry with emphasis on proteins and enzymes of particular importance tofoods will be presented. Protein interactions and their effect on the physical-chemicalcharacteristics of a product will be discussed. Particular emphasis will be given to thepreparation and kinetic properties of immobilized enzymes and their use as biochemicalreactors in processing operations or as specific electrodes for analytical purposes. Swaisgood
FS (MB) 506 Advanced Food Microbiology. Preq: FS 405 or equivalent. 3(1-6) S. The in-teractions of microorganisms in foods and their roles in food spoilage and bioprocessing.Cellular and molecular relationships in bacterial injury, repair and aging resulting from en-vironmental stresses. Bacterial sporulations, germination, and physiological properties ofbacterial spores. Gilliland
FS 511 Food Research and Development. Preq: FS (BAE) 331, FS 402, FS (MB) 405. 3(2-3) S. A study of the scientific principles underlying the development of new and improvedfood products and processes. The study of scientific food industry problems by the casemethod. Special emphasis on the application of research and development principles to ’meat, poultry, and fisheries industries. WebbFS 516 Quality Control of Food Products. Preq: FS 331, 402, 405. 3(2-3) S. Quality con-trol fundamentals in the food industry including specifications and standards, testingprocedures, sampling, statistical and quality control and organization. Food products and in-dustry problems used in the presentation with emphasis on dairy products. Hansen
FS (HS) 521 Food Preservation. Preq: MB 401 or F8 405, FS 402 or B0 421. 3(2-3) FPrinciples and methods in food preservation. Emphasis on thermal, freezing, drying and fer-mentation processes and their relationship to physical, chemical and organoleptic changes inproduct. The relationship of these preservation techniques to the development of an overallprocessing operation. Carroll
FS (HS) 562 Post-Harvest Physiology. 3(3-0) S. (See horticultural science, page 259 l =1
FS (BAE) 585 Biorheology. (See biological and agricultural engineering, page 193.)
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FS 591 Special Problems in Food Science. Preq: Grad. or sr. standing. 1-6 F,S,Sum.Analysis of scientific, engineering and economic problems of current interest. The scientificappraisal and solution of a selected problem. Problems designed to provide training and ex—periences in research. . Staff
Foreign Languages
NOTE: All students with previous knowledge of French, German or Spanish must take theplacement test upon entering the University. They will be given advanced standing andreceive credit according to their score.
CLASSICS
GRK 101 Elementary Greek I. 3(3-0) F. Introduction to Classical Greek. A study of the4 Greek alphabet, three declensions, conjugation of regular and some irregular verbs. Readingsbased on Greek mythology, philosophy and literature.
GRK 102 Elementary Greek II. Preq: GRK 101. 3(3-0) S. After a brief review of conjuga-tions and declensions, this course takes up the study of the middle voice, uses of optative andsubjunctive, infinitive, aorist, future tenses and genitives, plus other syntactical andmorphological phenomena. Readings from Plato, the New Testament, Xenophen,Herodotus.
GRK 201 Intermediate Greek I. Preq: GRK 102. 3(3-0) F. An introduction to Greek prose,with emphasis on increasing reading skill through vocabulary acquisition and the study ofcomplex grammatical structures. Plato's Apology, Crito, and selections from the Phaedo areread. The relationship of the Platonic writings to other Greek literature is examined throughreading in translation selections from the Greek orators, historians, poets, and playwrights.GRK 202 Intermediate Greek II. Preq: GRK 201 3(3-0) S. A study of the techniques oforal poetry, the use of myth, and the literary and historical significance of Homer’s Iliad andthe N w Te t ment'. An anal siméfifference beéveen classica and lgoine Greek.
GRK i0) re rigégiy {3&9th gait $50? .Azl'sgfiilgygo gr/zggedies of Aeschylus,Sophocles, and Euripides in translation. Discussions of the literary and social aspects of theindividual plays and of the tragic genre in the fifth century. Examination of selections inAristophanes, Plato, Aristotle and Seneca which discuss or reflect Greek tragedy.
LAT 101 Elementary Latin I. 3(3.0) F. Introduction Classical Latin. Study of five declen-sions, present and perfect systems of four conjugations, some irregular verbs and basic syn-tax. Readings from Roman and Greek mythology.
LAT 102 Elementary Latin II. Preq: LAT 102. 3(3-0) F. Continuation and expansion ofLAT 101. Various subjunctive uses, active and passive periphrastic conjugations, conditionalsentences. Readings from various classical writers.
LAT 201 Intermediate Latin 1. Preq: LAT 102. 3(3-0) F. An introduction to Latin proseand poetry. The emphasis is on increased reading skill. A review of grammar fundamentalsand an introduction to more complex syntactical structures. The cultural significance of thevarious readings is examined. An oral report, short paper, and translation exercise arerequired.
LAT 202 Intermediate Latin II. Preq: LAT 201. 3(3-0) S. A study of the lyric poetry ofCatullus and Horace emphasizing vocabulary, syntax, and techniques of Latin verse. Thetraditions and the evolution of lyric poetry and the social role of the Roman poet arediscussed.
NOTE: Following courses conducted in the target language, except where otherwise stated.
FLF 301, 302; FLG 301, 302; FLR 303, 304; FLS 301, 302, 303, 304 may be used to satisfy theliterature requirement in undergraduate degrees. FL 250 courses may be used to satisfy thearea elective in Liberal Arts.
ENGLISH FOR FOREIGN STUDENTS gl-zs - - ‘11 2,7?

4FLE 101 Foreign Language English: evie Gramma .Preq:«test573(3-1) F,S. Emphasis is on pronunciation, grammar and comprehension of AmericanEnglish.
Fat 590 swim ‘ui tum ma Mod“, sarong) 7311-;
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' flz Q 25/7 7 <2 figFLE 102 Foreign Language English: Writing. Preq: ‘ _ (3.1) F,S. Emphasis is on writing, through the study of American English syntax with extensivewritten exercises; additional ractice in s ellin . g. p . ,p g . , 4% a? y 8/73FLE 103 Foreign Language English. Conversation. Preq. ttests—384) F,S. For foreign students who have studied English but need additional conver-sational practice. Emphasis on correct pronunciation, intonation and idiomatic expressions.Oral drills, class discussions and laboratory practice. ,
FLE 104 Foreign Language English: Reading Improvement. Preq:W 7‘24/7!plaeement-tests: 1(1-0) S. This course is designed for foreign students who need to improve Wtheir reading speed and comprehension in order to perform effectively in other academiccourses. Timed drills and practices teach the students to respond rapidly and accurately toincreasingly longer units of writing. Use of the dictionary and vocabulary building exercisesare also included.
FOREIGN LANGUAGES AND LITERATURES
FL 101 Self-Instructional Elementary Language I. Preq: Consent of coordinator. 3(6-2)F,S,Sum. Study through self-instructional methods of a foreign language not otherwisetaught in the department. Students work with native speakers and proceed at their ownpace. Admission to the program is limited to highly motivated students and is determined bya language aptitude test and an interview with the program coordinator.
FL 102 Self-Instructional Elementary Language II. Preq: Consent of coordinator. 3(6-2)F,S,Sum. (See course description under FL 101).
FL 201 Self-Instructional Intermediate Language II. Preq: Consent of coordinator. 3(6-2) F,S,Sum. (See course description under FL 101).
FL 202 Self-Instructional Intermediate Language II. Preq: Consent of coordinator.3(6-2) F,S,Sum. (See course description under FL 101).
FL 298 Special Topics in Foreign Languages and Literatures. Preq: Consent of depart-ment. 1-3 F,S. A special projects course to be utilized for supervised work in language andliterature when no scheduled course is appropriate.
FL 498 Special Topics in Foreign Languages and Literatures. Preq: Consent of depart-ment. 1—6 F,S. A detailed investigation ofa special topic in language and/or literature. Topic,mode of study and variable credit to be determined by the faculty member in consultationwith the head of the Department of Foreign Languages and Literatures.
FRENCH

‘ FLF 101 Elementary French I. 3(3-0) F,S. The beginning course for developing languagei _ skills. Oral and written practice in classroom and language laboratory.
“FLF 102 Elementary French II. Preq: FLF 101 3(3-0) F,S. A continuation of FLF 101,1 with oral and written practice in classroom and language laboratory.
5 FLF 201 Intermediate French I. Preq: FLF 102. 3(3-0) F,S. The third of four consecutivecourses to build skills of speaking, understanding, reading and writing French. Oral and writ-ten practice in classroom and language laboratory.
FLF 202 Intermediate French II. Preq: FLF 201. 3(3-0) F,S. Last of the foundationcourses in French. Greater emphasis on reading and writing.
FLF 203 French Conversation. Preq: FLF 102. 1(1-0) F,S. Practice in spoken French,emphasizing active use of the language in a variety of situations. The student is encouragedto increase vocabulary, while developing greater fluency and ease in the structural patternsof the language. May be repeated to a maximum of three credit hours. W (9
FLF 251 Exoticism and the Fantastic in French Literature. P :FEFL102. 3 3-0) F, . 7gReadings in English and in French translation of selected 3, with stress on critical,philosophical and entertainmerlt vslue. Detailed explication de texte of short passages.
FLF 257W mema.WciWG-0) F,S. Readings in English and in French translation of selected plays 4/? #74century, with stress on works assimilated from Greek Tragedy, the Avant-Garde and Con- .ventional Thea W, firm ‘7 (la-0) 38177 $6.67 8(77
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FLF 301 Survey of French Literature, Origins to 1800. Preq: FLF 202. 3(3-0) F.Readings of representative works with analytical and critical emphasis. Lectures, writtenand oral reports.FLF 302 Survey of French Literature, 1800 to Present. Preq: FLF 202. 3(3-0) S.Readings of representative works with analytical and critical emphasis. Lectures, writtenand oral reports.FLF 309 Advanced French Conversation and Phonetics. Preq: FLF 202. 3(3-0) F,S.- Study of sound production and phonological terminology. Daily conversational practice inclassroom. Prose and poetry readings.
FLF 310 Advanced French Grammar. Preq: FLF 202. 3(3-0) F,S. Thorough and in-depthstudy of French syntax with extensive written pra tice, Required of Fre climajors.a 1FLF 315 French Civilization and Culture. : . 3(fim. Taught in French.This course provides a background in F civilization and culture, through reading, dis-cussion and presentation of the social, economic and political structures of France, alongwith its geography, history, music and art.
FLF 322 French Novel Before World War II. Preq: FLF 202. 3(3-0) F,S. Readings ofFrench novelists from 1900 to 1940. Lectures, written and oral reports.FLF 323 Contemporary French Novel. Preq: FLF 202. 3(3-0) F,S. Readings of Frenchnovelists from 1945 to the present. Lectures, written and oral reports.FLF 324 Contemporary French Theater. Preq: FLF 202. 3(3-0) F,S. Representative playswith stress on ideas, philosophies, and trends in France and other countries.FLF 350 Modern European Literary Criticism. Preq: Six hours of literature. 3(3-0) F,S.A study of modern European literary criticism paralleling the major modern philosophicalsystems, as theoretical bases, and based on an examination of major French critics, as ap-plied methods. These methods are applied to several texts by French authors coveringvarious genres. Taught in English.
FLF 411 French Literature of the 17th Century. Preq: CI. 3(3-0) F,S. Analytical andcritical study of writings of French Classicism. Lectures, written and oral reports.FLF 412 French Literature of the 18th Century. Preq: CI. 3(3-0) F,S. Analytical andcritical study of writings of the Age of Rationalism and Revolution. Lectures, written and oralreports. ’5”on 4,th $31-13;FLF/49‘! Special Topics in French Studies. Freq/Consent of the dep e t. 3(3-0) F,S.A concentrated study of a special period, author or genre, to be determined as needed in themajor progr m. . ~ ~ El] »
FLF 492 Weqfinsentbli/dLQJai‘tli—nloent. 3(3-0) F,S. A‘lconcentrated study of a spe ial peri d, a thor or genre, to be determined as needed in themajor program. NW L6 “363% ‘BY‘I‘d .5
FOR GRADUATE CERTIFICATIONThis course does not carry undergraduate credit.FLF 401 French for Graduate Students. 3(3-0) F. Designed to prepare students forgraduate certification, this course will introduce students to basic vocabulary and structures.Frequent practice in translation. Certification is granted on satisfactory completion of thecourse.
GERMAN
FLG 101 Elementary German I. 3(3-0) F,S. The first in a four-course sequence intendedto teach the student to understand, speak, read and write everyday German. Emphasis onspeaking and understanding with additional reading of cultural materials. Intensive practicein the language lab.
FLG 102 Elementary German II. Preq: FLG 101. 3(3-0) F,S. Strong emphasis is placed onunderstanding and speaking, but increasing attention is given to syntax and vocabularybuilding.
FLG 201 Intermediate German I. Preq: FLG 102. 3(3-0) F,S. The third of four con-secutive courses. Intensive conversational drill to build the students’ ability to understandand speak everyday German. Supplementary readings in German literature.
FLG [05 Himmkjj Moi/LI COMM m—quhufi '17‘7
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FLG 202 Intermediate German II. Preq: FLG 201. 3(3-0) F, S. Last of four sequentialcourses. Continued use of everyday spoken German but greater emphasis on reading andwriting. 121%yW
FLG 254 The Novelle From Goethe to the First World War. 3 0) FStudy of a major form of German prose fiction from Goethe to omaqs Mann. Class conduc-ted in English witreadinégcs1n Germafiandin English translation.I ’1 , ! maFLG 255 v . .- - g 11cantplays of Central and Northern Europe during the 20th century espec' as they reflectsocio--economic changes. Class conductedin English with readingsin erman andin Englishtranslation. '

He .2/0 lama/w P/Q‘zaasizama‘ .7: 5630) ”a”? “793

FLG 301 Survey of German Literature: Middle Ages to 1800. Preq: FLG 202. 3(3-0) F,S. .2Readings of representative works with analytical and critical emphasis. Lectures, class dis-cussions, papers
FLG 302 Survey of German Literature: 1800 to World War I. Preq: FLG 202. 3(3-0) F,S.Readings of significant authors, including the Romantic, Realist and Impressionist periods.
FLG 309 Advanced German Conversation and Phonetics. Preq: FLG 202. 3(3-0) F,S. In-tensive conversational practice in class and language laboratory based on current topics, anda study of sound production and linguistic terminology.
FLG 310 Advanced German Syntax and Composition. Preq: FLG 202 or equivalent. 3(3-0) F. A study of advanced points in German syntax not normally studied in depth during thetwo years of beginning and intermediate courses. Students write controlled exercises andassigned and free compositions. Includes a bibliographical practicum.
FLG 322 Major German Modern Writers. Preq: FLG 202. 3(3-0) F. A study of majorauthors of the 20th century whose reputation was established prior to World War II, in- ,cluding Hauptman, Schnitzler, Hofmannstahl, Hesse, Mann, Kafka, Brecht.
FLG 323 Contemporary German Literature. Preq: FLG 202. 3(3-0) S. A study ofGerman-speaking authors whose reputation has been established since the Second WorldWar and those whose works are now gaining attention.
GRADUATE CERTIFICATION
This course does not carry undergraduate credit.
FLG 401 German for Graduate Students. Not open to undergrads. 3(3-0) F. Designed toprepare students for graduate certification, this course will introduce students to basicvocabulary and structure. Completion of the course will certify the student’s reading
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x FLI 101 Elementary Italian 1.3 3-O)F oncentrating on listening and speaking, thiscourse begins the development of a balanced foundation on all four language skillsIdiomatic, everydayltalianis emphasized. Class and laboratory practice, written homework.

FLI 102 Elementary Italian II. Preq: FLI 101. 3(3-0) F,S. Emphasis mainly of acquisitonof oral skills through class practice and use of audio aids. Readings of simple Italian prose.
FLI 201 Intermediate Italian I. Preq: FLI 102. 3(3-0) F,S. The third of four consecutivecourses. Its principal aim is to teach everyday, idiomatic Italian. Selected readings from con-temporary Italian authors.
FLI 202 Intermediate Italian II. Preq: FLI 201. 3(3-0) F,S. Study of more advancedaspects of Italian, completing the learning of the foundation of the language. Readings fromcontemporary Italian authors; practice in intermediate composition.
PORTUGUESE
FLP 105 Elementary Intensive Portuguese. 6(6-0) F. Intensive introduction to BrazilianPortuguese, with emphasis on the speaking and listening skills.
FLP 205 Intermediate Intensive Portuguese. Preq: FLP 105. 6(6-0) S. Intensive study ofBrazilian Portuguese on the intermediate level with refinement of the listening and speakingskills and introduction of the reading and writing skills.
FLP sot Wmdlail9W 1; 115.03.91th .51 1175! 245
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RUSSIAN
FLR 101 Elementary Russian I. 3(3-0) F,S. The first of four sequential courses. StudentsX are introduced to the basic language skills: understanding, speaking, reading and writing. In-itial emphasis is on the two first, or oral, skills. Class and laboratory practice; writtenassignments.

n FLR 102 Elementary Russian II. Preq: FLR 101. 3(3-0) F,S. Main emphasis on acquisi-tion of basic oral skills, with complementary reading and writing exercises. Class andlaboratory practice; written assignments.
FLR 201 Intermediate Russian I. Preq: FLR 102. 3(3-0) F,S. The learning of basic skillsis continued. More emphasis than previously will be given to writing, but conversationalpractice is essential. Readings1n Russian prose of intermediate level. Class and laboratorypractice; written assignments.FLR 202 Intermediate Russian II. Preq: FLR 201. 3(3-0) F,S. Study of more advancedaspects of Russian syntax through reading of prose of Russian writers. Continued attention toconversational practice and vocabulary building.
FLR 303 Russian Literaturein Translation 1.3(3-0) F,S This course offers an introduc-tion to Russian writers of the 19th century, such as Turgenev, Gogol, Lermontov, Pushkin,Dostoevsky, Tolstoy. Class conducted in English.
FLR 304 Russian Literature in Translation II. 3(3-0) F,S. An introduction to Russianwriters of the 20th century: Gorky, Pasternak, Solzhenitsyn, Babel, Sholokov, Maiakovsky,etc. Class conducted in English.SPANISH

I FLS 101 Elementary Spanish I. 3(3-0) F,S. Concentrating on listening and speaking, thiscourse begins the development of a balanced foundation in all four language skills. Idiomatic,everyday Spanish is emphasized. Class practice, laboratory and written homework.
FLS 102 Elementary Spanish II. Preq: FLS 101. 3(3-0) F,S. This course expands use ofSpanish through past tenses, regular and irregular, and various morphological and syntac-tical aspects. Emphasis on oral skills. Written work and laboratory practice assigned daily.
FLS 201 Intermediate Spanish I. Preq: FLS 102. 3(3-0) F,S. The third of four consecutivei. courses. As with 101 and 102, its aim is mainly to teach idiomatic, spoken Spanish. Readingand writing skills receive greater attention than previously. Class practice, laboratory andwritten assignment.
FLS 202 Intermediate Spanish II. Preq: FLS 201. 3(3-0) F,S. Last of four sequentialcourses, completing the learning of the foundations of the language. Writing will receivegreater attention.
FLS 203 Spanish Conversation. Preq: FLS 102 1(1-0) F,S,Sum. Practice in spokenSpanish.The student is required to actively use the language in a variety of situations and isencouraged to acquire a wide range of immediately practical words and expressions suitable "for business or travel purposes. The course may be repeated to a maximum of three times forcredit.
FLS 252 The Theme of Desengano1n Spanish Lite . (1:723: FLSWO),SComprehensive study of theme of desengano ferent manifestations, mainly througshthe picaresque novel, barogue poet rama, Don Quixote, Unamuno and A. Machado. ‘Course conducted in English with readings in Spanish and in English translation.
FLS 256 Alienation in the Modern Hispanic World. Preq: Fm 3(3-0) F,S. A studyof cultural attitudes in the Hispanic countries through readings of selected Spanish andpanish-American essays, novels and stories. Course conducted in English with readings inNA Spanish and in English translation.
FLS 301 Survey of Spanish Literature Through Golden Age. Preq: FLS 202. 3(3-0) F.Analysis of major literary works through 1700. The study will have two main projections: ..aesthetic, through consideration of elements of artistic creation, criticism and genres; "cultural, in relating works to spatial and temporal circumstance.
FLS 302 Survey of Spanish Literature: 1700 to Present. Preq: FLS 202. 3(3-0) S. In-troduction to the study of Spanish Neoclassicism, Romanticism, Realism, and subsequentliterary production. Special attention to the quest for new values in contemporary literature/$9
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FLS 303 Latin American Literature I. Preq: FLS 202. 3(3-0) F. Survey of literary pro-duction in Spanish-American countries from pre-Hispanic to 1800. Special attention to theBaroque and the Romantic periods to 1800. Lectures, class discussions, papers.
FLS 304 Latin American Literature II. Preq: FLS 202. 3(3-0) S. Introduction to thestudy of American literature in the Spanish language from Modernism to Garcia Marquez.Lectures, class discussions, papers.
FLS 309 Spanish Phonetics and Advanced Conversation. Preq: FLS 202. 3(3-0) F,S.Through discussions on relevant topics, class will concentrate on improving students’ fluencyin spoken Spanish. Study of main phenomena of sound production and relevant linguisticterminology.
FLS 310 Spanish Syntax and Composition. Preq: FLS 202. 3(3-0) F,S. A thorough studyof the more advanced aspects of the grammar of the Spanish language, with extensive prac-tice in writing. Lectures, discussion, compositions.
FLS 315 The Culture and Civilization of Spain and Portugal. Preq: FLS 202. 3(3-0) F.Taught in Spanish. The study of the Iberian Peninsula as a crossroads of civilization fromearly times to the present. The emergence of Spain as a nation, the rise and fall of theSpanish Empire, the contemporary political situation in Spain and Portugal. Films,recordings, slides, and visiting speakers illustrate those cultural characteristics unique to theIberians.
FLS 316 The Culture and Civilization of Latin America. Preq: FLS 202. 3(3-0) S.Taught in Spanish. This course surveys the rich cultural traditions of Latin America.Through readings, slides, films, and recordings, the variety and complexity of the LatinAmericans’ cultural heritage is demonstrated.FLS 323 Contemporary Spanish Literature. Preq: FLS 302. 3(3-0) F. An in-depth studyof Spanish prose writing from the Generation of 98 through the present. Special attention topost-Civil War authors such as Laforet, Cela, Goytisolo, etc. Lectures, discussi ns, t rm
girioasmw WdlgpAthQig tlfi/figégalfiigjrzg n u1xote sdefinition of his role as knight errant, this course considers th orks of Cervantes andrelated writers. The development of the novel as a genre is e mined as part of the questionof human personality a d f its social determinants in the Renaissance j
FLS 404 WMPreq: M30) . ms?“ Wag/ti”,medieval and early Renaissance drama, this course cons' era the rise and development of theSpanish stage from Lope de Vega to the late 17th centu . L ct res discussionkter? pa er
FLS 491 Special Topics in Hispanic Studies. Preq:MorWe$3595ment. 3(3-0) F. A concentrated study of a special period, author or genr ,‘to be determined as g/needed in the ajor program. _ _ ‘Alma XFLS 492mHispanic Studies. Preq:Wmn ngiglpcgrfigy #7;ment. 3(3-0) A concentrated study of a special period, author or genre, to b determined as 'needed in the major program.
GRADUATE CERTIFICATION
This course does not carry undergraduate credit.
FLS 401 Spanish for Graduate Students. Not open to undergrads. 3(3-0) F. Designed toprepare students for graduate certification, this course introduces students to basicvocabulary and structures. Frequent practice in translation. Certification is granted onsatisfactory completion of the course.
Forestry -
FOR 101 Introduction to Forestry. 1(1-1) F. Introduction to the School of ForestResources, to the profession of forestry and to career opportunities in forestry. Staff
FOR 201 Introduction to Forest Mensuration. 2(1-2) F,S. Theory, principles and techni-ques of instrumentation relative to the collection and presentation of forest data. StaffFOR 204 Silviculture. Summer camp. Preqedrrstanding‘nr‘li‘fift. 2(0-6) Sum. Field exer-cises to enable the student to describe and measure factors of thelfgfest environment, the" 17 *5/- cm
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ecology of forest communities, tree structure and growth, and tree and stand response totreatments which are normal parts of forest management operations. StaffFOR 210 Dendrology-Gymnosperms. Preq: BO 200. 2(1-2) S. Identification, relation-ships and distribution of gymnosperm trees, emphasizing characteristics of genera andhigher taxonomic groups. DuffieldFOR 211 Dendrology-Angiosperms. Preq: BO 200. 2(1-2) F. Identification, relationshipsand distribution of angiosperm trees, emphasizing characteristics of genera and higher tax-onomic groups. . StaffFOR (WPS) 219 Forest Economy and its Operation. Preq: EB 212 or 201. 3(2-2) F. Mul-tiple use concept of forestry; economic principles underlying production; investmentproblems; factors which influence demand for forest products. SteensenFOR 263 Dendrology. Summer camp. Preq: FOR 210, 211. 1(0—3) Sum. Identification oftrees, shrubs and woody vines of the Piedmont and mountain regions of North Carolina, prin-cipally by bark, foliage, flowers and developing fruits. ' StaffFOR 264 Forest Protection. Summer camp. Preq: Jr. standing in FOR. 2(0-6) Sum. Iden-tification and control of forest insects and diseases. Behavior of fire and the meteorologicalfactors affecting fire behavior, suppression of a large simulated fire, including use of modernground equipment, aircraft and communications systems. StaffFOR 272 Forest Mensuration. 3(2-2) S. Scientific basis for the measurements and es-timates required in forest resources management and goods and services derived from forestland. Includes theory of measurements, the required procedures, instrumentation andstatistical prerequisites, with emphasis on sampling problems. SteensenFOR (WPS) 273 Quantitative Methods in Forest Resources. Preq: Soph. standing. 3(2-2) F,S. Problem solving techniques in forestry, wood technology, pulp and paper technologyand recreation resources. Historical development of past techniques, assessment of presenttechnology, and an evaluation of problem solving tools, including an introduction tocomputers. . “\afljg “‘19 Gemmer
FOR 274 Mapping and Mensuratio ummer camp. Preq: F0 272. 4(0-12) Sum. Useof surveying instruments and grap ' methods in preparation of topographic and planimetricmaps of forested areas. Meas ment of height, diameter, bole form and age of trees. Studyof stand density, growing 5 ock levels and financial maturity. Stem analysis sampling andsite index determination. Jervis, Steensen
FOR 284 Utilization. Summer camp. Preq: Jr. standing in FOR. 1(0-3) Sum. Inspectionof wood industries; expositions on manufacturing processes. Staff
FOR (PP) 318 Forest Pathology. 4(3-2) S. (See plant pathology, page 297,)
FOR 353 Air Photo Interpretation. Preq: Jr. standing, 3(2-3) S. Theory, principles andtechniques of utilizing air photos as data sources for planning and management of renewableresources. Particular attention to stereoscopic identification and examination of thebioecological factors of terrain, plants, growing conditions, water, wildlife and the changesbrought about by man’s activities. Lammi
FOR 405 Forest Land Management. Preq: FOR 272, 452. 5(2-6-2) F. Management offorest lands for multiple benefits. Principles and techniques in regulating regeneration,species composition, growth and quality of woody vegetation; use of planting, seeding,cutting, herbicides and fire in vegetation management. Application of financial principles todecisions regarding investments in forest management. Bryant
FOR 406 Forest Land Inventory and Planning. Preq: FOR 405. 6(2-12) S. Applicationsof land management systems, including silviculture, protection, utilization and relatedproblems in evaluation of assigned forest areas. Students complete a resource inventory andsubmit individual plans for management of the assigned tract. Bryant
FOR 411 Forest Tree Improvement. Preq: Junior or senior standing in forestry. 3(3-0) F.Emphasis is on the value and implementation of tree improvement in forest management.Study is made of genetics of forest trees, natural variation and evolution of plants, use of in-digenous vs. exotic species, tree selection and propagation, seed orchard establishment andmanagement, progeny testing, hardwood regeneration and management, site preparation,variation in wood properties and methods of maximizing fiber production. Kellison
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8163LWLLK {HORUQOGbW. [Ab die/W melefi/w bl[3:119 ”H 541,8FOR (WPS) 423 Log .3(2-3) F. (See wood and paper science, page 326.)
F R (science, page 32 .
F(OR 452 xvisfireq: BO 200, CH 103, PY 221 or 212, mathematics through calculus. .-"#Sfinest production can be increased by manipulating the physical environment, thegenotype and plant competititon. The theoretical bases for these manipulations1n appliedecology. Perry
FOR 462 Artifical Forestation. 2(1-2) S. Biology of seed production by forest trees; foresttree seed collection, extraction, storage and testing; biology of tree seedling growth; soilaspects of nursery management; forest nursery operation; soil aspects of site preparation,planting and direct seeding; reforestation operations. (Offered S 1978 and alt. years.)Davey
FOR 472 Renewable Resource Management. Preq: A basic course in biology andeconomics; jr. or sr. standing. 3(3-0) S. Concepts and problems of coordinated use andmanagement of renewable resources — soil, water, vegetation and fauna. Man as a biologicalfactor interacting with other components of terestrial ecological systems, particularly forestsand related communities. Consideration of interrelationships of forests, water, range-land,wildlife and outdoor recreation and their aesthetic and economic values. Inventory andmanagement techniques and economic policies relating to renewable resources. (Not open toFOR majors.) Staff
FOR 491 Senior Problems in Forestry. Preq: Consent of department. Credits Arranged.Faculty-approved problems in management or technology. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATES
FOR 501 Forest Influences and Watershed Management. Preq: Advanced undergrad.or grad. standing. 3(3-0) F. The effects of vegetation on climate, water and soil, with applica-tions of forest influences to management of forest land resources, including conservation andyield of water, stabilization of streamflow and soils, reduction of sedimentation and generalimprovement of the environment. Maki
FOR 512 Forest Economics. Preq: Basic course in economics. 3(3-0) S. The setting andfunctioning of the forest economy. Topics include: supply and demand of industrial forestproducts and timber raw material; competition and pricing in the forest industries; com-petitive advantage of major forest regions; optimum rotation decision and financial returnsto forest management; problems of timber production on non-industrial woodlands;economic analysis of non-timber forest products. Holley
FOR 571 Advanced Forest Mensuration. Preq: FOR 272, ST 311. 3(2-2) S. The develop-ment of mathematical models to describe forest resources phenomena; criteria for evaluatingthe “goodness” of such models; and methods of data collection for use in the evaluation.Hafley
FOR 572 Conservation Policy Issues. Preq: Advanced undergrad. or grad. standing. 3(3-0) S. Analysis of attitudes of selected private groups and public agencies toward multipleresource development. Attention to trends in development of forest resource policies, timbermanagement objectives, private industry activity in forest development, recreation and mul-tiple use, education, research, watersheds, governmental activity, interaction in inter-national forestry affairs and the role of professional foresters and related specialists in multi-ple use resource management. Lammi
FOR 591 Forestry Problems. Preq: Advanced undergrad. or grad. standing. CreditsArranged. Assigned or selected problems in silviculture, harvesting operations, lumbermanufacturing, wood science, pulp and paper science, wood chemistry or forest manage-ment. Staff
FOR 599 Methods of Research in Forestry. Preq: Advanced undergrad. or grad.standing. Credits Arranged. Research procedures, problem analysis, working plan prepara-tion, interpretation and presentation of results; evaluation of studies by forest researchorganizations; techniques and constraints in sample plots use. Staff
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Genetics
ON 301 Genetics in Human Affairs. 3(3-0) F,S. Fundamental principles of geneticspresented at a level not requiring courses in biological sciences but sufficient for un-derstanding the relation of genetics to society and technology. A survey of current knowledgeof inheritance of human traits. McKenzie
FOR ADVANCED UNDERGRADUATES
GN 411 The Principles of Genetics. Preq: BS 100, Jr. standing. 3(3-0) F,S. An introduc-tory course. The physical and chemical basis of inheritance; genes as functional and struc-tural units of heredity and development; qualitative and quantitative aspects of geneticsvariation. Mettler
GN 412 Elementary Genetics Laboratory. Preq. or Coreq: GN 411. 1(0—2) F,S. Experi-ments and demonstrations provide an opportunity for practical experience in crossing andclassifying a variety of genetic materials, particularly Drosophila.Mettler, Graduate Assistants
FOR GRADUATES AND ADVANCED UNDERGRADUATES
GN 504 Human Genetics. Preq: ON 301 or 411, or equivalent. 3(3-0) S. The basic princi-ples needed for an understanding of the genetics of man. Current knowledge and importantareas of research in human genetics. Schaffer, McKenzie
GN 505 A,B,C,L Genetics I. Preq: GN 411 or equivalent, 1-4 F. Lectures in genetic princi-ples presented as a series of five-week minicourses: GN 505A, qualitative genetics; GN 505B,microbial and biochemical genetics; GN 505C, cytogenetics. The laboratory, GN 505L, willinvolve experimental techniques in genetics, and will extend throughout the semester. Ma-jors and minors must enroll for the entire series. Others may enroll for specific minicourses,and attend first lecture of semester for schedule. Staff
GN 506 A,B,C,L Genetics II. Preq: ON 411 or equivalent. 1-4 S. Lectures in genetic prin-ciples presented as a series of five-week minicourses: GN 506A, developmental genetics; GN506B, quantitative genetics; GN 506C, population genetics. The laboratory, GN 506L, willinvolve experimental techniques in genetics and will extend throughout the semester. Majorsand minors must enroll for the entire series. Others may enroll for specific minicourses, andattend first lecture of semester for schedule. Staff
GN (ANS) 508 Genetics of Animal Improvement. 3(3-0) S. (See animal science, page189.)GN (PO) 520 Poultry Breeding. 3(2-2) F. (See poultry science, page 302.)
GN (Z0) 532 Biological Effects of Radiations. Preq: BS 100 or GN 301 or C1. 3(3-0) S.Qualitative and quantitative effects of radiations (other than the visible spectrum) onbiological systems, to include both morphological and physiological aspects in a considera-tion of genetics, cytology, histology, and morphogenesis. Grosch
GN (20) 540 Evolution. Preq: Nine credits in biological sciences. 3(3-0) F. The facts andtheories of evolution in plants and animals. The causes and consequences of organicdiversity. Smith
GN (CS, HS) 541 Plant Breeding Methods. 3(3-0) F. (See crop science, page 210.)
GN (CS, HS) 542 Plant Breeding Field Procedures. 2(0-4) Sum. (See crop science, page210.)GN (CS) 545 Origin and Evolution of Cultivated Plants. 2(2-0) S. (See crop science,page 210.)
GN (Z0) 550 Experimental Evolution. Preq: GN 506 or C1. 3(3-0) F. Processes examinedat the inter- and intra-population levels. A review of the results from experimental popula-tion studies and analyses of natural populations concerning variation patterns and adapta—tion, natural selection, polymorphism, hybridization, introgression, population breedingstructure, isolating mechanisms, etc., is made and interpreted in relation to Darwinian andmodern concepts of the origin of species. (Offered 1975-76 and alt. years.) Staff
GN (BCH, MB) 561 Bio hemic l and Microbial Genetics. Preq: BC 351 or 551, GN
.9” 5w mob W $3433 ‘>\%\l‘fi nag 3 7?
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411 or 505, MB 401 or equivalent. 3(3-0) S. The development of the fields of biochemicalgenetics and microbial genetics emphasizing both techniques and concepts currently used inresearch. Lectures and discussfiis current research pagfli‘ittionshg $I2 [Armstrong
(:50 mm} _ 3(> , £55 7 2

Geology @b (95! 50m Chi—w. @QDQ‘LLQS 3-0) 5'3'777 ‘5“ 8’77
kk GY 101 General Physical Geology. Credit may not be considered for both GY 101 and120. 3(3—0) F,S. Systematic consideration of processes operating on and below the earth’s sur-face and the resulti features of landscape, earth structures, and earth materials. Oc-currences and 'utilizatioorb‘ and below the earth’s surface and the resulting features oflandscape, earth structures, and earth materials. Occurrences and utilization of the earth’sphysical resources. Recommended that GY 110 be taken concurrently.
W GY 110 Physical Geology Laboratory. Coreq: CY 101 or 120. 1(0—2) F,S. The commonrock forming minerals, the common rocks, topographic maps, geological structures andgeologic maps. Field trips.
CY 120 Elements of Physical Geology. Credit may not be obtained for both GY 101 and120. 2(2-0) F,S. Basic principles of physical geology. Major earth processes, principal geologicfeatures, earth materials, and their interrelationships. Primarily intended for majors in dis-ciplines requiring a minimum practical working knowledge of geology. Recommended thatY 110 e kg concur en‘le‘iK.L , Hlul‘lfi . .hq
31 fig)? Eéixii‘iTJnme fig P ysgc’gficzfiggcp yo (3-0) F,S..L tbdy of man’s physical en-vironment and his relation to it. Topics include atmospheric and oceanic structure and cir-culation; weather and climate soils and landforms; volcano and earthquake hazards; interac-t' n of air, sea an lan_d; i te ctio f man aid 3's envi onment;<agr a d w terirlioll 1301}. 77
Wfi‘ngi/iiibfi’ a eo ogyifilgreq: G%01 0 Wor; ggicd {3% 15%; thégeologic events during the development of the earth’s crust, mainly in North America. Evolu-tion and environmental significance of the principal fossil animal and plant groups. Fieldtrips.
GY 323 Paleontology. Preq: CY 222. 3(2-3) F. Fossil life forms, with emphasis onclassification and structure of the invertebrate animals and their application to problems ofcorrelation of strata. Lecture, laboratories and field trips.
CY 330 Crystallography and Mineralogy. Coreq: CY 101 or 120. 3(2-3) F. The elementsof morphological crystallography. Space lattices, crystal symmetry, systems and classes.Stereographic projection of common forms. Identification of minerals by crystallographicfeatures, cleavage, fracture, luster, color, streak, hardness, specific gravity, etc. Chemicalcomposition, varieties, occurrence, associations, important localities and uses. Crystal struc-tures of selected minerals.
CY 331 Optical Mineralogy and X-Ray Diffraction. Coreq: CY 101 or 120. 4(2-4) S.Techniques and underlying optical theory for identifying minerals with the polarizingmicroscope. Determination of index of refraction and birefringence; isotropic, uniaxial orbiaxial character; optical sign and orientation. Adjunct apparatus for statistical andpetrographic studies. Generation of x-rays, techniques and underlying theory for id:n/tjfying/by x-ray d1ffract10n. sl-gggo/Wl ”2Q! 7 7CY 351 Structural Geology. Preq: CY 222 and 330.:égg) . 8 1c pri ple of rockmechanics; stress-strain analysis of deformed rocks. Nature and mechanisms of formation ofjoints, cleavage, faults, folds and other st uc ural e tures of the earth’s crust. Introductionto geotectonics.WRW ,1 ‘ 61 CW Wflvfi
CY 400 Environmental Geology. Preq: CY 01 or 120. 3(2- ) S. Man’s effect upon and in-teraction with such processes as mass-wasting soil development, erosion, transport anddeposition of sediments, surface waters, groundwater, volcanism and earthquakes. Environ-mental aspects of mineral and petroleum usage and waste disposal as affected by geologicprocesse nd material . , r& I W . Ci()1ch ' CGY 415mmjgreq:CY 440, % S.AppW/f l/Zlthe principles of geology, geophysics and geochemistry to discovery and evalution (54¢mineral deposits. Design of mineral exploration an evelopment programs based onknowledge of the unique thermodynamic, geoche al and tectonic features that control
9,3 4:5 ammo; me M9 Warhg «3’33 °Jl§sl178§fia



4'10 Puma-Leila) WWSCSSCS-DX 3/77 £12117)
8:4” ‘Mwupfhwo ththphaW-gé’a)“: 'hq (clubs
mineral formation and concentrations in well-known mining districts, especially those yield-ing ferrous, base and precious metals. Review of economic and technological factors govem-ing the value of mineral deposits Field trips
CY 440 Igneous andMetamorphic Petrology-Preq: GY 331. 4(3—3) F. Rocks that areformed at high temperatures and pressures by crystallization or solidification of moltenmagma or by solid~state recrystallization of older rocks. Application of principles of phase-rule chemistry, and of the results of modern high pressure-temperature laboratory research . ,on the stability fields of crystalline phases to an understanding of igneous and metamorphicrocks. Identification, classification, occurrence, and origin of the principal igneous andmetamorphic rocks. @1 h?) [/77CY 452 Sedimentary Petrology.agoreJ-lrg gle S. dentification, classification,geologic occurrences, origin and economic value of minerals, rocks and mineral depositsformed by physical, chemical and biological processes at low temperatures and pressures atand nearWe.Hydrodynamics of sediment transport and deposition, settlingvm , an s1ze sorting, chemical and biochemical precipitation from aqueous solutions.v Principles of divisions of stratified terrains into natural units, correlation of strata, iden-tification of depositional environments, and facies analysis.
GY 461 Engineering Geology. Preq: CY 101 or 120. 3(3-0) F. Applying geologic principlesto engineering practice, analysis of geologic factors and processes affecting specific engineer-ing projects. (Offered F 1977 and alt. years.) .
CY 462 Field Geology. Preq: CY 351. 3(1-5) F. Methods of collecting geologic data andsamples1n the field. Introduction to the use of geologic surveying instruments. Basic geologicmapping. Preparation of geologic maps, cross sections, and geologiccre orts.

£87Aggkjsummer fieldGY 465 Geologic Field Camp. req: CY 351, 440, 452.E.Sum.S1xcourse. Field procedures and geologic instruments. Geological mapping of various geologicGyst ucture an terrain s. ‘ (, Md
$§i§9$§f§1emlficgetl§ctdde 11 El 3 IaiTI-gi‘l-LS[7f (Mi/{Lid}iii/Mid $77GCle (“341,2}1mar on eologic Topics 1 eports and discuséilon<geological topics of current interest with attention to methodology, bibliography and researchtechniques.

FOR GRADUATES AND ADVANCED UNDERGRADUATES
CY 500 Regional Geology ofNorth America. Preq: GY 101 or 120, sr. standing. 1-6. Fieldstudy of classic geologic localities and geomorphic processes not indigenous‘to NorthCarolina. Typical areas are New England and adjacent Canada, northern Mexico andsouthwestern United States, and the Pacific Northwest. Representative subjects include theCanadian Shield, Precambrian mineral deposits, the San Andreas fault, desertgeomorphology, Grand Canyon stratigraphy, modern and ancient reefs, and glaciatedvolcanoes. Mineral, rock, and fossil collecting. Student reports required.
CY 521 Introduction to Subsurface Well Evaluation. Preq: CH 103, CY 120. 3(2-3) F,Alt. yrs. Principles, uses and interpretation of commonly used wireline technique for struc-tural, lithologic and fluid evaluation of wells. Oriented towards petroleumreserve/evaluations.
CY 522 Petroleum Geology. Preq: GY 452. 3(3-0) S. Properties, origin, and modes of oc-curence of petroleum and natural gas. Geologic and economic features of the principal oil andgas fields, mainly in the United States. (Offered S 1978 and alt. years.).
CY 524 Continental Evolution. Preq: CY 222, 351, 440, 452. 3(3-0) F. The stratigraphicand tectonic events which have shaped the continents, with emphasis upon North America;field trips. (Offered F 1978 and alt. years.)
CY 532 Ore Microscopy. Preq: GY 331. 3(0-6) F. The theory and technique of microscopicinvestigation of opaque ore minerals, ores and mill products produced by benefication of ores.Studies of compositions and textures of materials1n polished surfaces are based on observa-tions of optical and physical properties, etch reactions and microchemical tests. (Offered F1977 an$ at year ) ? . 4. .
GY 542$A‘léisatsickgég—F'Bi';&fi$159KiiLPreq:GY 440% F. Systematic stud bymicroscopic techniques of the conshtutmund or1g1 of onsolidated rock . 13%

. Cam Wm aim/7e it?
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GY 545 Advanced Igneous Petrology. Preq: CY 440. 3(2-2) S. Physico-chemical princi-ples related to igneous petrogenesis. General principles and specific problems including theorigin, differentiation and emplacement of magmas and the possible relationships of1gneousprocesses to global tectonics (Offered S 1977 and alt. years ) gW/lfi; dis/{3'377
CY 546 Advanced Metamorphic Petrology. Preq: CY 440. 3( o enes1s ofmetamorphic rocks including factors of metamorphism, metamorphic facies concept,metamorphic facies series, contact metamorphism, regional dynamothermal metamorphism,burial metamorphism. ACF-AKF diagramsand feldspars of metamorphic rocks. (Offered S

4%5 (/76

1978 and alt ears.) #WBC; -$4 gagd 31-11:“‘77 9 I77 .G 552L5 lExp oratory(Geopfig’si req: GY 35 Y 208' or 212. 3(30) .Fundamentalprinciples underlying all geophysical methods; procedure and instruments involved ingravitational, magnetic, seismic, electrical and other methods of studying geological struc- '.tures and conditions. Spontaneous potential, resistivity, radioactivity, temperature, andother geophysical logging methods. Study of applications and interpretations of results. (Of-fered S 1977 and alt. years. )
CY 563 Applied Sedimentary Analysis. Preq: CY 452, ST 361. 3(2-2) F Extension of CY452, with emphasis on coarser grained detrital and chemical sedimentary rocks. Sampling ofsedimentary population, critical study of assumptions underlying standard measurementtechniques; treatment, testing and evaluation of sedimentary data; application to problems;in sediment lomgfferedgl? 2978and alt. years.
CY 564 e si oanreq: CY 452or gra tying.£130“3) S. Fabric of large sedimentary basins1n terms of the spatial distribution of component ma-jor rock facies; current lithe-genetic models illustrating internal lithic relationships,variability, and predictability; evolution" of litho-genetic units; comparison with recentequivalents; field trips.
CY 565 Hydrogeology. Preq: CY 452. 3(3-0) S. Occurrence and sources of surface and sub-surface water. Relationships of surface water to subsurface water. Rock properties affectinginfiltration, movement, lateral and vertical distribution, and quality of ground water. Deter-mination of permeability, capacity, specific yield, and other hydraulic characteristics ofaquifiers. Principles of well design, legal aspects of water supplies. (Offered S 1977 and alt.years.)
CY 567 Geochemistry. Preq: CH 331 or 433. 3(3-0) F. The quantitative distribution of ele-ments in the earth’s crust, the hydrosphere and the atmosphere. Application of the laws ofchemical equilibrium and resultant chemical reactions to natural earth systems.Geochemical application of Eh-pH diagrams. Geochemical cycles. Isotype geochemistry.

51/27

(Offe? 78and a t years.) . . . I .216
migrate. 0g. Mténammammsflall [23. ’ ’77rsn their relations to processes, stages of development, and adjustments to structure.Emphalfigfonmaswsnngrflwahgeommphologrofhtfimd—andaudmhmates, co sts, karstand eo1an processes Lectures map interpretations, and field trips W1 q~7~77!
CY 582 Quaternary Geology. Preq: GY»101 or 120, sr. standing. 3(3-0) F. Glaciology,glacial geology. Pleistocene stratigraphy, periglacial geomorphology; Quaternary volcanism,tectonism, and sea-level fluctuations; late Cenozoic climate changes; field trips. (Offered S1977 and alt. years.)
CY 583 Photogeology. Preq: CY 101 or 120. 3(2-2) S. The stereoscopic study of aerialphotographs to obtain geologic information. The construction of bedrock and surficialgeologic maps from aerial photographs. Aspects of remote sensing useful in geologicinterpretation.
GY (MAS) 584 Marine Geology. Preq: CY 452, or 101 or 120 plus appropriatebackground. 3(3-0) S. Morphology, structure and origin of ocean basins with their diversefeatures and their relations to the continents. Physical and chemical properties of the oceans,sedimentation in the marine environment and near-shore features. The economic potential ofmineral resources derived from oceanic areas. (Offered S 1978 and alt. years.)
GY 593 Advanced Topics in Geology. Preq: CI. 1-6 F,S. Special study of some advancedh f 1 . ,$3523.?) gfiflgmpmo hid masthead, a 0.536 1.177 1127/77
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History
INTRODUCTORY COURSES: (200 level) Open to all students without prerequisite.Previous course work in any particular field of history is not necessary in order to take any in-troductory course.

Western Civilization
4 HI 205 Western Civilization Since 1400. 3(3-0) FS. A survey of Western Civilization fromthe Renaissance to the present
4 HI 207 The Ancient World to 180, A.D. 3(3-0) F,S. The ancient cultures of the MiddleEast and Graeco-Roman civilization, including Egyptian, Minoan, Mycenean, Greek, andRoman societies and cultures.
4: HI 208 The Middle Ages. 3(3—0) F,S. Medieval civilization as it emerged from the declin-ing Roman Empire through its apogee in the 13th century. The transition from the classicalto the medieval world, the impact of the Germanic influx, and the political, economic, andsocial institutions of the High Middle Ages.

H1 209 Renaissance to Waterloo 1300-1815. 3(3-0) F,S. A survey of all aspects of theperiod of transition from the medieval to the modern world. Includes the decline of medievalinstitutions, the Renaissance, the Reformation and Counter-Reformation, rise of Absolutism,the English 17th-century revoluton,JimFrench?Revolution and Napoleonic era.
HI glbwfluropeflm 'slt‘hhy oMthéaJ/OI?political,economic and cultural developments1n Europew )1815 to World War

EH73. This course& wil stress ' ' ' ‘ éWorld rIto the.161 pres ' ' ' i ' ' 1t tions un—der the impact of two world wars, left- and right--wing revo utions, the withdrawal frseas empires and technological and industrial growth.
HI 215 Latin America to 1826. 3(3-0) F,S. The origins and development of social,political, economic and religious institutions from pre-conquest times to the achievement ofindependence. The ancient American cultures; Spain and Portugal before 1492; the conquestand settlement, Spanish rule1n theory and practice, economic life; the Church; land andlabor; the African contribution; the Portugesex1n Brazil; the independence movements.
HI 216 Latin America Since 1826. 3(3:UTF,S. Social, political, economic and intellectual. , life1n the 19th and 20th centuries. Major attention to Mexico, Argentina, Brazil, Peru and' Cuba. Topics include the social structure of the new nations; 19th century liberalism, theforce of tradition; relations with Europe and the United States; the Monroe Doctrine andU.S. intervention; economic change; caudillo rule; 20th century upheavals, the Mexican’ Revolution, Peron’5 Argentina, Castro and Latin America.
H1 233 The World1n the 20th Century. 3(3-0) F,S. National and international problemsin the Western and non-Western World, including institutions and ideas at the turn of thecentury, origins and effects of the First World War, the post-war challenge to Westerndemocratic supremacy from within and without, the Second World War, and problems of thepost-war period.
HI 241 United States to 1783. 3(3-0) F,S. The European background of American history;establishment of English colonies in America; colonial historical development; the conflictwith England, the securing of independence and the establishment of independentgovernment.
HI 242 United States 1783-1845. 3(3-0) F,S. Inauguration of the new nation; territorial ex-pansion and the westward movement; growth of democracy and social reform; developmentof national feeling and sectional tensions.
HI 243 United States 1845-1914. 3(3-0) F,S. The coming of the Civil War; the war and thereconstruction, the rise of industrialism and the Populist and Progressive response; theemergence of the United States as a world power. , .
HI 244 United States, Since 1914. 3(3-0) F,S. TheUnited States and theFfirst Worrléfn
m (M \lwiflodAAfl‘lW/‘io smut Wt am am115W.
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War; the society in the 1920’s; the Great Depression and the New Deal; the Second WorldWar and post'war international problems; the Truman and Eisenhower years; America inthe 1960’s and 1970’s.
HI 263 Traditional East Asia: Prehistory to 1800. 3(3-0) Introduction to the civilizationsof China, Japan and Korea prior to the penetration of Western institutions and ideas.
HI 264 ‘ Modern East Asia: 1800 to Present. 3(3-0) The western impact and the responsesin China, Japan and the smaller nations of East and Southeast Asia.HI 265 Introduction to South Asian Civilizations. 3(3-0) A general introduction to thetraditional civilizations of South Asia using a broad cultural approach. Concentration is onreligious and social institutions and values.
HI 266 Modern South Asia 1700 to Present. 3(3-0) Deals with the history of South Asiafrom the British conquest to the present. Emphasis is on the rise of nationalism and changesin society in India, Pakistan, and Bangladesh since independence.
HI 272 The Afro-American in America. 3(3-0) A brief consideration of his Africanbackground, and the particular role, experience and influence of the Afro-American atvarious stages in the development of the United States.
HI 281 ro ction to the Histo f Science and hnology. 3(3—0) ntroduction [/77t udy of the istory of sci e and e history echn ogy; consi ation the basic 3"? 7methods and types 0 ed by histori ’ each field; ' ation of prob ndschools of historical interpretation through selected case studies.
H1 298 Special Projects in History. 1-3 F,S. Utilized for guided research or experimentalclasses at the soph. level. ‘ . . Staff
FOR ADVANCED UNDERGRADUATES
NOTE: Prerequisite for 300 and 400 level courses: Three hours of history.

HI 321 Ancient and Medieval Science. 3(3-0) F. Selected topics to examine how pre-modern “science” differed from the science that emerged after the “Scientific Revolution” ofthe 17th century. The relations of science to social and economic factors, technology, magic,and religion. Examples from pre-history, Mesopotamia, Egypt, China, India, Greece, Rome,Islam and the Medieval and Renaissance West. Sylla
4 HI 322 Rise of Modern Science. 3(3-0) F,S. The “Scientific Revolution" of the 16th and17th centuries. Analysis of Newton’s System. The origins of modern chemistry, geology andevolution theory. The radical revision of Newtonian theory in the 20th century. Thesedevelopments are considered within the context of the great historical movements of theirtime. Mulholland, Sylla
HI 341 Technology in History. (3-0) S. The role of technology in society from earliesttimes to the present. The achievements of technology and their impact on society as a wholeare examined along with the social status, education, sources of support, and relationships tochurch and government of scientists and engineers in various periods. Mulholland

35 English History (to/IBBSMQLO) The evolutgi of the Eng-Magnum and the»); 3/77. , M i”politlcal, social‘an'd'economic background of English cultfiral development.
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HI (EB) 370 The Rise of Industrialism. 3( -0) F. (See economics and business, page216.)HI (EB) 371 Evolution of the American Economy. 3(3-0) F. (See economics and 2/ /b ginesg‘iiagerfi .) . . - . 377Y_ “8W“? gain/u! [inn 1 m-MS 56-0H? 400 rvi ufign 9? e Ancren ear gflmb’fiig thion of esopotamia i 3/73and Egypt from earliest times to the fall of Babylon in 539 BC. Sack
HI 403 Ancient Greek Civilization. 3(3-0) The history of the Hellenes from the Minoancivilization through Alexander’s legacy, with readings in Herodotus and Thucydides.Sack
H1 404 Rome to 180 AD. 3(3-0) Roman devglgmegt 3:93; the] Estrlisca/ns through Em.
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porer Marcus Aurelius (180 A.D.). Examines through readings in Livy and Tacitus the greatpolitical achivement which saw Rome rise from a cattletown on the Tiber to the head of anEmpire. RiddleHI 406 From Roman Empire to Middle Ages. 3(3-0) Using primarily translated Latinsources the course deals with the decline of Imperial Rome, and its succession by new Chris-t' n, Ger nc andI n11 c1v1hzt Wu .nRiddle, Newby360°. 3—03 ‘45ng 72/8H? 418%I a 1anenamm Renaissance humanism, an educationafl 717and anawareness of man as the sole creator in the historical world, will be examined in itsrelationship to the Italian republics and princedoms of the 14th through the 16thcentury. BankerHI 411 The Protestant and Catholic Reformation of the Sixteenth Century. 3(3-0) Theconditions and criticisms which led to reform and the nature of the institutional andtheological changes affected by the various churches and sects. Special attention to Lutherand Calvin. Banker
H1 414 The Age of Absolutism. 3(3-0) Concentrates on the development of royal ab-solutism in 17th century Europe, the nature of the institutions which supported it, the par—ticular cultural forms and patterns which it generated, and the reasons for its decline in the' 18th century. Greenlaw
HI 415 Revolutionary Europe. 3(3-0) A broadly based analysis of Europe’s firstrevolutionary era. The revolution in thought called the Enlightenment, the causes andcharacter of the Revolution in France, the impact of these events in France and Europe.- Greenlaw. ' I ' I I ' fl) 1HI 416 WWOH§QQSO%§AE) An historical examina-tion of social traditions and change in Europe (esp. England, France and Germany) from themid-eighteenth to the mid-nineteenth century, including both rural and urban life. Thecourse emphasizes population growth and its effects, changes in lower and middle classfamily life, the evolution of labor, the experience and perception of poverty, types of popular ,protest. LaVopa
III 418 Fascism in Germany and Italy, 1919-1945. 3(3-0) Hitler and Mussolini: Twoaspects of European Fascism in the interwar period. Suval
H1 425 Tudor and Stuart England. 3(3-0) The permanent political crisis set into motionby the Reformation culminating in the English Civil War. Emphasis on certain key develop-ments in social, political and economic life such as the development of a new concept ofkingship, the growing independence of Parliament, the search for religious uniformity andthe changing status of the aristocracy and gentry. ‘11:] CarltonHI 428 England ' the Age of the erican Revolution. 3%ng :iglish political,Eonomic, social an‘dflkperial idgasan instit 'ons betfien—Wflnp‘lfiisonhow'these affected and were affected by the W8 f'the American Revolution. owns
HI 429 Twentieth Century Britain. 3(3-0) British political, social and economic historysince 1914, with reference to the effects of two world wars, the growth of the welfare state,British decline as a power, and the search for a new role in the world. Carlton
HI 430 Modern France. 3(3-0) The major trends since the downfall of NapoleonI with ashort preliminary‘survey of the old regime and the revOlutionary period 1789- 1815. Cultural,economic, social and intellectual trends are stressed as well as the political. The ways inwhich France has been a seedbed for new movements in Europe. , Brown
HI 432 Germany Since 1848. 3(3-0) German history from the revolutions of 1848 to thepresent, concentrating on problems of nationalism and political and social reform. Suval
HI 436 European Thought and Society, 1750-1900. 3(3-0) A study of major figures inEuropean thought and letters since the Enlightenment and their influence on European andworld culture, society and politics. Staff
HI 438 History of Russia to 1881. 3(3-0) F. The social, political, economic and culturalhistory of Kiev Rus., Muscovy and Imperial Russia through the emancipation of the serfs andthe fundamental reforms that followed. Emphasis on internal developments; some attentionto foreign policy. WheelerH1 439 HistoF'“dofRussia Since 1881. 3(3-0) S. The hlsstornguilaand the Soviet Union
W 404 811C (Nd 59mm \llu CcH‘s ‘1‘0/ 5’ ‘30 - 7g,
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from the great reforms of the 19th century to modern times, emphasizing political, religious,and cultural trends that underlie the development of the Russian state and society and theposition of the USSR. in the world today. (Some attention to foreign policy with emphasis. on Soviet period.) Wheeler
HI 441 The United States: The Colonial Period. 3(3-0) An intensive analysis of theEnglish Colonization of the New World, the motives for settlement, the growth of political in-stitutions, the development of imperial-colonial relations, the rise of slavery, the role ofreligion and ideas in colonial life, and the process of Americanization from 1606 to1763. Constantin
HI 442 The United States: Revolution to Constitution. 3(3-0) The conflict with GreatBritain after 1763 leading to the declaring of independence; the war for American indepen-dence in its military and diplomatic aspects; the domestic problems; the foreign relations inthe post-war years; the establishment of government in the new nation.Constantin, ElliottHI 443 The Age of Jefferson. 3(3-0) The political, social, economic, intellectual anddiplomatic aspects of United States history from the adoption of the Constitution in 1789through the second Madison administration. Establishment of the federal government; im-plementation of Hamilton’s financial system; foreign affairs during the Wars of the FrenchRevolution; rise of political parties; triumph of the Jeffersonian Republicans; territorial ex-pansion of the United States; War of 1812. Wishy
HI 444 The Age of Jackson, 1815-1850. 3(3-0) Political, social, cultural and economicdevelopments from the Era of Good Feelings to the Compromise of 1850. Readings organizedaround four major interpretations of the period. King
HI 445 American Social Ideals and Institutions Before the Civil War. 3(3-0) F. In-vestigation in selected periods before the Civil War of the structure and role of the Americanfamily, organization of voluntary societies (such as reform groups) of professions and occupa-tions and the development of social ideals and attitudes in both workaday and highbrowculture. Readings include diaries, letters and advice manuals. ScottHI 446 Civil War and Reconstruction. 3(3-0) S. The period of sectional strife and war.Examination of the impact of the war on the United States and the efforts to reconstruct theSouth on a national basis. . Harris
HI 447 American Social Ideals and Institutions Since the Civil War. 3(3-0) S. Study ofAmerican social and cultural life since the Civil War and focusing on changes in the nature ofsocial ties, in the institutions surrounding work, in sex roles and the function of the family,and in agencies of education and communication. ScottI 5"HI 448 ' ‘ ' he twig/fist onrtant
politics, society, and ethics of their time. O’BrienHI 450 The United States in Prosperity and Depression, 1919-1939. 3(3-0) F. Thedomestic history of the United States between the World Wars, emphasizing the social andpolitical responses to economic, demographic, and organizational change. Collins
HI 452 Recent America. 3(3-0) Some of the major problems in American life since 1939.Hobbsg HI 454 U.S. Foreign Relations. 3(3-0) F. The origins of American foreign policy and theconduct of diplomacy in the era since the United States became a world power. Stresses com-plex array of personalities, ideas, institutions and forces involved in shaping and im-plementing policy. BeersH1 455 Christianity and Its Critics in American History. 3(3-0) Analysis of majorchallenges to conventional or established belief and orthodoxy from Anne Hutchinson andRoger Williams to the age of Darwin. Concentration on the major intellectual debates aboutthe foundations of traditional faith as well as on alterantives to Christianity and attempts torestate its claims. Constantin
HI 458 Significant Figures in 20th Century America. 3(3—0) The impact on Americanlife in the 20th century of important people in fields of politics, war and peace, sports andvarious forms of communication. Hobbs
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HI 461 Civilization of the Old South. 3(3-0) The distinctive features of the Old South aspart of the regional development of United States history. Consideration of colonial factors inthe making of the South, development of the plantation system and Negro slavery, Southernsocial order, intellectual and cultural life, economic development, and rise of Southernnationalism. Elliott, Crisp
HI 463 North Carolina to 1860. 3(3-0) F. North Carolina history from the earliest explora-tions through the 1850’s. Elliott
HI 464 North Carolina Since 1860. 3(3-0) S. North Carolina history from the eve of theCivil War to the present. O’Brien
HI 465 The American West. 3(3-0) A history of the American frontier with emphasis onthe trans-Mississippi West. The course surveys the cycles of exploration, conquest, and set—tlement of this region, giving special attention to the contracts and conflicts among thenative American Indians and the various European cultures which penetrated the continent.This survey is supplemented by an examination of the Turner thesis and other theories ofWestern and frontier influence on the development of the United States. Crisp
HI 467 Modern Mexico. 3(3-0) F. Major developments in Mexican national life since 1821.The 19th century: the era of Santa Anna, the war with the United States, the Reform, theFrench intervention, and the dictatorship of Porfirio Diaz. The 1910 Revolution and theresulting transformation of Mexico’s political, social and economic institutions. Readingknowledge of Spanish helpful, but not required. Beezley
HI 469 20th Century Latin American Revolutions. 3(3-0) The variety of revolutionarychanges in certain 20th century Latin American republics. Concentrates on Argentina,Bolivia, Peru and Cuba, but includes some other nations. Examines movements dedicated tothe overthrow of traditional liberal institutions and their replacement by other political,social and economic systems. Beezley
HI 471 Revolutionary China. 8(3-0) The failure of traditional Chinese society to findmeans of accommodation with the West. The emergence of the revolutionary Communiststate and society. Staff
HI 472 Modern Japan, 1850 to Present. 3(3-0) Japan’s emergence as a nation and worldpower. Staff
HI 473 20th Century Asian Revolutionaries. 3(3-0) Use of psycho-historical techniquesfor the comparative study of the lives and works of great figures in 20th century Asia: SunYet-sen, Mao Tse-tung, Mohandas Gandhi and Jawarharlal Nehru. Staff

I 477 Britishfimanea (3-0) The evolu ' on I, Langm-‘\ gov nd’the transformation ' pe’r/alrelatio hips in theformer 1 ish depe den-cies in Canada, the West Indies, Africa, Asia, and the ' 1c Islands. Downs
HI 491 Seminar in History. 3(3-0) F,S. Open to srs. in history, other srs. and grad. stu-dents with departmental permission. Staff
H1 492 Seminar in History. 3(3-0) F,S. Open to srs. in history, other srs. and grad. stu-dents with departmental permission. Staff
HI 498 Special Topics in History. 1-6 F,S. Extensive readings on predetermined topicsfocused around a central theme. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATES
NOTE: Prerequisite for all history courses at the 500 and 600 level is six hours ofaduancedhistory or equivalent.

H1 515 High Middle Ages. 3(3-0) An analysis of medieval culture. Topics such as therevival of the Roman Empire, monastic and papal reform, the rise of universities, the evolu-tion of representative bodies, the Gothic style, troubadour and goliardic poetry,scholasticism, and the revival of Roman law. Riddle
HI 530 Era of the French Revolution and Napoleon. 3(3-0) Aspects of the FrenchRevolution and the Napoleonic ra which are urrently subgé't to jifffiring interpretations.
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HI 532History ofGeorge IV to s on the most ' ' 1cant develop-ments in constitutional, religious, and economics ideas and institutions. DownsH1 536 History of International Relations Since 1870. 3(3-0) European diplomatichistory and world international relations from the Franco-Prussian War through both WorldWars up to the present. Emphasis on policies and attempts to solve internationalproblems. Brown
HI 545 The American Civil War. 3(3-0) F. Events that led to the disruption of the unionand intensive study of the war, emphasizing non-military aspects. Only the major militarycampaigns are discussed. Harris
HI 546 Reconstruction of the American Union. 3(3-0) S. The difficulties involved in therestoration and readjustment of American society after the Civil War. Attention to social andeconomic conditions in the defeated South, military reconstruction and Republican ascend-ancy in the region. Harris
HI 548 The American Response to Industrialism. 3(3-0) The industrialization of theAmerican economy and efforts to deal with the ensuing transformation of American lifethrough pol lCS soc1 linstit 1 s an 1.deals O’Brien

lsoHiI‘sSi-Li‘oWmmplesh’df'cih(i3; 05195%anofllvé agglafiauscr/igts5% 43(3-0) F‘. The nature, importance and use of original manuscript resources; the history andevolution of written records, and the institutions administering them. Mitchell
HI 552 Application of Principles of Administration of Archives and Manuscripts.Preq: HI 551. 3(3—0) S. Internship training applies principles and practices of archivalmanagement. . Mitchell
HI 561 US. Far Eastern Relations. 3(3-0) S. American expansion into the Pacific and in-volvement in Asian affairs. Both official diplomatic relations and unofficial contacts (by mis-sionaries, educators, businessmen, and the like) which influenced Americans. Beers
HI 565 The History of Urban Life in the U.S., 1607-1865. 3(3.0) F. Designed to give thestudent an understanding of the historical background of today’s urban problems. King
HI 566 The History of Urban Life in the U.S., 1865-Present. 3(3-0) S. Designed to givethe student an understanding of the historical background of today’s urban problems. King
HI 572 History of Soviet Russia Since 1930. 3(3-0) An analysis of the domestic andforeign policies of the Soviet Union since 1930 with emphasis on the position of the SovietUnion in the world since 1945. Wheeler
HI 598 Special Topics in History. 1-6 F,S. Topics of interest to advanced students underfaculty direction on a tutorial basis. Staff
Horticultural Science
HS 101 Plants for Home and Pleasure. 3(2-3) F',S. A general course concerned with thebasic uses of plants and flowers in and around the home. Topics studied will be indoor plants,flower arranging, home landscaping, and flower, vegetable and fruit gardening. KimminsHS 201 Principles of Horticulture. 3(3—0) F,S. Basic principles of production, processingand utilization of fruit, vegetable, flower, and ornamental crops. The economic importanceand distribution of horticultural enterprises. The roles of horticulture in world nutrition andfood supply, improvement of environmental quality in the landscape, aesthetic values, andmedicinal uses. CochranHS 211, 212 Ornamental Plants. Preq: BS 100. 3(1-5) F(211), 8(212). Identification, dis-tribution, growth characteristics, adaptation, and usage of ornamental trees, shrubs, vines,and herbaceous plants in the landscape. SouthallHS 301 Plant Propagation. Preq: BS 100, or B0 200. 3(2-2) F,S. The principles, methods,and practices in seedage, cuttage, division, budding, grafting, and other methods ofpropaga-tion. Influence of hereditary, environmental, and pathological variations on the plant pro-ducts. Staff
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HS 342 Landscape Horticulture. 3(2-3) F,S. Application ofdesign principles to landscap-ing small properties and selecting and planting trees, shrubs, flowers, and lawn grasses. Stu-d (ts will work out detailed landscape plans. Field trips to homes and gardens. StaffHS 411 l‘lursery Management. Preq: BS 100, SSC 200. 3(2-3) F,S. Principles and prac—tices of production, management, and marketing of field-grown and containergrown nurseryplants. Field trips. RaulstonHS 414 Residential Landscaping. Preq: HS 211, 212, SSC 200. 4(2-6) F,S. Landscapeplanning and development of residential properties to create an aesthetic and functionalcomposition to complement the home. Required completion of planting plans includingdesign, plant lists, planting details, and technical specifications. StaffHS 421 Tree Fruit Production. Preq: BS 100 or B0 200, SSC 200, HS 201. 3(2-3) FIdentification, adaptation, production and marketing methods of the principal tree fruit andnut crops of the United States. Fundamental principles underlying perennial plant culturewill be applied to the production of specific fruit crops with emphasishon9the crops of com-mercial import?ncehin ortél711(C(7 ma. 1 56610) “9?\fll‘lg BallingtOnS 432 Vegel‘filtéP oduuiorrgPreq:BS 100, SSC 200. 3(2-3)F hlZ 91g1n,,/?rr7portancedistribution, botanical relationslhips, and principles of production and marketing of the ma-lygyelagetablercrops.Comg1ercifl pro ction 52%;. 03ffe§ fi1976 an em)Miller44140F(Ior1c%llurml. FreqfirgghiliégSC EQdGr'eeln7house etskeleZtion andconstruction. The influence and control of environmental factors affecting growth and flower-ing of floricultural crops. Larson
HS 442 Floriculture II. Preq: BS 100, SSC 200. 3(2-3) S. Cultural requirements andmarketing procedures for floricultural crops. Acquaintance with these crops throughclassroom and laboratory experiences. Larson
HS 471 Arboriculture. Preq: BS 100, SSC 200. 3(2-3) S. Principles and practices for careand maintenance of ornamental trees and shrubs. Transplanting, fertilization, control of in-sects and diseases, bracing and cabling, and control of tree growth by chemical or pruningtechniques. StaffHS 491 Senior Seminar in Horticultural Science. Preq: Consent of department. 1(1-0)F. Presentation of scientific articles, progress reports in research, and special problems inhorticulture and related fields. Department HeadHS 495 Special Topics in Horticultural Science. 1-6 F,S. Study in one or more of thefollowing: an intensive literature review, experimental investigation with instructorguidance, or new course development on a trial basis. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATES
HS (CS) 514 Principles and Methods in Weed Science. Preq: CS 414 or equivalent. 3(2-2) S. Losses caused by weeds, the ecology of weeds, biological control, basic concepts of weedmanagement, herbicide-crop relationships and, herbicide development. Introduction togreenhouse and bioassay techniques used in herbicide work and to field research techniquessupplemented by laboratory and field exercises. Monaco
HS (FS) 521 Food Preservation. 3(2-3) F. (See food science, page 240.)
HS 531 Physiology of Landscape Plants. Preqs: BO 421 or Cl. 3(2-3) F. Designed to coverrelationships of plants to landscape environments. Study of plant function, basic climatologyand plant physiological principles involved in the selection, utilization and maintenance ofphysical landscape environments in exterior and interior landscape plantings. Raulston
HS (CS, GN) 541 Plant Breeding Methods. 3(3-0) F. (See crop science, page 210.)
HS (CS, GN) 542 Plant Breeding Field Procedures. 2(0-4) Sum. (See crop science, page210.)HS 552 Growth of Horticultural Plants. Preq: BO 421. 3(2-3) F. Exercises in tissueculture principles and techniques as they relate to horticulture. Emphasis on endogenouscontrols of plant growth and the role of growth regulating compounds in horticulturalresearch and production. Graduate Staff
HS (FS) 562 Post-Harvest Physiology. Preq: BO 421. 3(3-0) S. Chemical andphysiological changes that occur during handling, transportation, and storage which affect
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the quality of horticultural crops. Preharvest and postharvest conditions which influencethese changes. Graduate Staff
HS 599 Research Principles. Preq: CI. 1-6 F,S. Investigation of a horticultural problemunder faculty direction. Practice in experimental techniques and procedures, critical reviewof literature and scientific writing. The problem may last one or two semesters with creditsdetermined by the nature of the problem. A written report and final oral exam arerequired. Graduate Staff
Industrial Arts
IA 111 Introduction to Industrial Arts. 1(1-0) F,S. A basic course designed to orient thef student to the philosophy, objectives, and scope ofindustrial arts as related to teacher educa-tion and industrial employment. A study of the problems and opportunities in theprofession. Staff
IA 113 Technical Drawing I. Credit will not be allowed for students who have credit in E101. 3(1-4) F,S. This course covers theory and practice in the area of technical communica-tion through the sketching and drafting media. The student will get practice in bothsketching and instrument drawing in orthographic projection, pictorial drawing, sections,revolutions and sheet metal development. Troxler; IA 115 Wood Processing I. 3(1-4) F,S,Sum. An introductory course in the design and con;struction of wood products. The uses of basic hand tools, basic woodworking machines,fasteners and finishes, and the nature of wood as a construction material are included.LeeperIA ‘122 Metal Technology I. 3(1-4) F,S,Sum. An introductory course in the basic designand construction of metal products. Sheet metals, bench metals, foundry, welding, turning,drilling, and cutting are included. Emphasis is upon the nature of the materials with respectto design and machining practices. Baker
IA 231 Industrial Arts Design. Preq: E 101 or IA 113; IA 115 and 112. 3(1-4) F,S. Princi-ples of design, functional and aesthetic, as applicable to the creation of products inmaterials. Emphasis is on individual student experiences and expression. Troxler
IA 233 Metal Technology II. Preq: IA 122. 3(1-4) F,S. This course derives its content fromthe concepts of machining metals based on the five basic chip-removal metalworking arts ofplaning, turning, drilling, milling, and grinding. Baker
IA 246 Graphics Technology. Preq: High school technical drawing course. 3(1-4)F,S,Sum. An introductory course providing basic experiences in letterpress, offset printing,silk screen printing, photography, binding, and finishing. Leeper
IA 351 General Ceramics. 3(1-4) F,S,Sum. This course is designed to give the student anopportunity to work with ceramic materials as a medium of expression and to get experiencein the basic manufacturing processes of the ceramic industry. Emphasis will be given to astudy of the sources of clay, designing, forming, decorating, and firing of ceramic products.TroxlerIA 359 Electrical Technology I. Preq: MA 111, PY 212 or 221. 3(1-4) F,S,Sum. A beginn-ing course in electricity-electronics with special emphasis upon understanding the basic con-cepts of the phenomena of electricity-electronics, technical vocabulary and symbols; the useof formulas in reasoning and computation; securing, organizing, and treatment of data; andthe methodology of logical problem solving are stressed. Young
IA 360 Electrical Technology II. Preq: IA 359. 3(2-2) F,S. Continuation of electricity-electronics with special emphasis upon the application of electrical principles in consumerand industrial products. Each student is required to design, develop, and construct at leastone product as a part of the laboratory experience. Fault analysis will be stressed. Young
IA 364 Wood Processing II. Preq: IA 115. 3(1-4) F,S. Advanced study of woods technologywith emphasis on machine processes, materials, and techniques of furniture production. Stu-dent work will be concerned with problem-solving activities in design, construction and fur-niture finishing. . Leeper
IA 368 Technical Drawing II. Preq: E 101 or IA 113. 3(1-4) F,S. The second course in a
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two-course sequence to provide the industrial arts education student with the additional con-tent and skill necessary to teach drawing courses with confidence and flexibility at the mid-dle school or senior high school level. Troxler
IA 476 Power Technology. Preq: MA 111, PY 221. 3(1-4) F,S. Power technology is concer—ned with the development of an understanding of the principles of the creation, transfer andutilization of power. Special emphases are given to both physical concepts and application.Included are: electrical generators and motors, electrical controls, internal combustionengines, hydraulic systems and pneumatic systems. General analysis of faults and theircorrections is included. Staff
IA 480 Modern Industries. Preq: Junior standing. 3(3—0) S. An overview of the functionand organization of modern industry. Principles of work simplification, motion economy,processing and scheduling are reviewed. The effects of technological change on labor,management, and the consumer are considered. Attention is focused on contributions oftechnology to specific industrial processes in machining, forming and fabricating. Young
IA 490 Special Problems in Industrial Arts. Preq: Junior standing; CI. 6 max. F,S,Sum.This course enables the student to obtain additional competence in particular areas of in-dustrial arts. The student is assigned an advisor who has special knowledge and skill in thearea. The student is expected to define his special interest and to outline the procedures hewill follow in meeting it. The advisor approves or asks for modification of the proposal, makesarrangements for laboratory time, and holds regular conferences with the student for pur-poses of counsel, demonstration and evaluation. Staff
IA 510 Design for Industrial Arts Teachers. Preq: Six hours drawing, IA 205 orequivalent. 3(2-2) Sum. New developments in design emphasizing the relationship ofmaterial and form in the selection and designing of industrial arts projects. ‘ ftgsgl'fla
IA (ED) 560 New Developments in Industrial Arts Education. Preq:teaching—experimww-O) F,S. Assists teachers and administrators in developing new con-cepts and new content based on the changes in technology.They will be required toreevaluate their programs considering new concepts and content. Staff
IA 590 Laboratory Problems in Industrial Arts. Preq: Sr. standing, CI. Maximum 6.Based on individual problems and designed for advanced majors in industrial arts education.An opportunity to broaden or intensify knowledge and abilities through investigation andresearch in metals, plastics or ceramics. Staff
IA 592 Special Problems in Industrial Arts. Preq: One term of student teaching orequivalent. Maximum 6. Purpose is to broaden the subject matter experiences in industrialarts. Problems involving experimentation, investigation and research in one or more in-dustrial arts areas will be required. Staff
IA (ED) 595 Industrial Arts Workshop. Preq: One or more years of teaching experience.3(3-0) Sum. For experienced teachers, administrators and supervisors of industrial arts todevelop sound principles and practices for initiating, conducting, and evaluating programs.Enrollees will pool their knowledge and practical experiences and will do intensive researchwork on individual and group programs. Staff

Wn ustrial andIE 200 Introduction to Industrial Engineeringwl“ In oduction to imanagement engineering practice and concepts, including tivity planning and control,human performance, resource allocation, operations improvement, and managementsystems. Illustrations of such functions in manufacturing, commercial, government or serviceorganizations. Site visits, discussions and problems which relate to the design and operationof integrated systems of humans, machines, information and materials. Problem analysis,logic and application of the computer. Staff
IE 241 Furniture Manufacturing Processes I. Preq: E 240. 3(3-0) S. Survey of furnituremanufacturing technology, emphasizing equipment and its relationship to furniture productengineering. Clark

Industrial Engineering

IE 301 Engineering Economy. Preq: MA 111. This course not open to students schedulingIE 311. 3(3-0) F,S,Sum. Criteria and techniques for management and engineering decisions
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in relation to economy of design, selection and operation. Effects of depreciation policies andmachine replacement consideration. Problem solving and development of detailed projecteconomy studies. 7 5T an da, rs//
IE 308 Control of Production and Service Systems. Preq: 1/4(3- 1) S An intensive study of the strategy for planning and control of production and servicesystem. Taught from a total systems viewpoint, drawing on student’s prior experience instatistics, information processing, and cost accounting. Topics include production organiza-tion, flow and inventory accumulation. Quality control as well as quantity control is stressed.Emphasis on applications. Blair, Llewellyn
IE 311 Engineering Economic Analysis. Preq: Soph. standing. 3(3-0) F,S. Engineeringand managerial decision making. The theory of interest and its uses. Equivalent annualcosts, present worths, internal rates of return, and benefit/cost ratios. Accounting deprecia-tion and its tax effects. Economic lot size and similar cost minimization models. Sensitivityanalysis. Cost dichotomies: fixed vs. variable, and incremental vs. sunk; use of accountingdata. Re lacement theory and economic life. Engineering example . Ber . d C nada
IE B D (9/. _.. (sf/$1? OJ‘usiness ata Processing. Preq: . . 3 0 ,8.Introduction to data processing principles and functions. A alysis and representation of dataflow, logic, and procedures Development of computer--based business applications; process—ing modes and controls; administrative methods and procedures. Llewellyn
IE 328 Manufacturing Processes. Preq: MAT 201. 3(2-3) F,S. Manufacturing operationsfor mechanical component parts and assembled products emphasizing: 1) capabilities andlimitations of the various processes; 2) the concept of manufacturability, i.e. the interactionbetween product design, material, process, machine, man, and cost. These points illustratedexperimentally. Harder
IE 332 Motion and Time Study. Preq: ST 361. 4(3-3) F,S. Principles and methodology ofoperation process charting; methods and analysis; motion and micromotion study; and man-machine relationships. Use of predetermined time data; time study procedures, includingperformance rating, determination of allowances based on workplace, and environmentalfactors; and applications of wage incentives. Blair
IE (PSY) 338 Human Factors in Equipment Design. Preq: PSY 337 or IE 332. 3(2-2) F.Methodology including equipment design, biomechanics, and accident study. Man’s sensory,motor, and decision-making abilities are related to problems of systems design, operator ef-ficiency, and safety as these involve displays, controls, work-place layout, and environmentalstressors. Pearson
IE 340 Furniture Manufacturing Processes II. Preq: IE 241 and WPS 205. 4(2-6) F. Sur-vey of technology, emphasizing sequence of operations, production rate and the integration ofmany types of equipment into a manufacturing system. Prak
IE 341 Furniture Plant Layout and Design.Preq: IE 340. 3(1-6) S. Problems in furnituremanufacturing plant design; building structures, equipment location, space utilization,layout for operation and control, allied topics in power utilization light, heat, ventilation andsafety. Myers
IE 343 Plant Layout and Materials Handling. Preq: IE 328, 332. 3(1-4) F,S. Locationand design of a production facility, considering factors affecting production and impact onenvironment and community. A major design project based on an operational situation. In-cludes market analysis; plant location, manufacturing process layout, and economicanalysis. AlvarezIE 345 Principles of Upholstery. Preq: IE 241. 2(2-0) F,S. An examination of productfunction, frame design principles, upholstery constructions, material properties, andmanufacturing processes. A study of the unique problems of upholstery merchandising, orderprocessing, labor utilization, inventory control and costing. Clark
IE 346 Furniture Design and Construction. Preq: IE 340. 2(2-0) S. Selected topics.Emphasis is on panel construction, panel manufacturing and finishing methods and the ap-plication in knock down furniture construction (Offered in alt. years.) Prak
IE 351 Manufacturing Engineering. Preq: MAT 201. 3(2-3) F. Operations employed inthe manufacture of mechanical component parts and assembled products with emphasis on:1) capabilities and limitations of the various processes in practice; 2) the concept of manufac-
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turability, i.e. the interaction between product design, material, process, machine, man andcost; and 3) the theories associated with these processes. Laboratory periods illustrate andverify points. HarderIE 352 Work Analysis and Design. Preq: Course in mathematical statistics. 3(1-4) S.Work methods and production processes to improve operator effectiveness and reduceproduction costs. Techniques studies include those successfully applied in industry such asoperation analysis, notion study, value engineering, predetermined time systems, time studyand line balancing. The engineering approach to man-machine relationships, methods im-provement, standardizing werk procedures, and accurate measurement of labor content.Data obtained provide the basis for managerial controls. Blair
IE 355 Introduction to Occupational Safety & Health. Preq: Soph. standing. 3(3-0) F,S.Provides a basic understanding of safety and health practices of contemporary concern to theplant manager, safety engineer, etc. Emphasizes the applications of human factors,biomechanics, work physiology, toxicology, statistics, and engineering in accident preventionand control. Specific instruments used in the measurements of safety and healthproblems. AyoubIE 361 Deterministic Models in Industrial Engineering. Preq: MA 202. 3(3-0) F. In-troduction to mathematical modeling, analysis techniques, and solution procedures ap-plicable to decision-making problems in a deterministic environment. Methodologiescovered are classical optimization, linear, and dynamic programming. Applications relate toproblems in inventory control, production planning and scheduling, project planning,resource allocation, transportation, and personnel assignment. Magazine, Nuttle
IE 371 Furniture Quality and Production Control. Preq: [E 321, 340; ST 361. 4(3-3) S.An introduction to statistical techniques applied to industrial problems. Control charttechniques, sampling plans, design of quality standards. Forecasting, inventory control,production planning and scheduling. Organization of quality control and production control.Examples from the furniture industry will be used throughout. Prak
IE 401 Stochastic Models in Industrial Engineering. Preq: An introductory course inprobability and/or math statistics. 3(3-0) F,S. Introduction to mathematical modeling,analysis, and solution procedures applicable to decision-making problems in an uncertain(stochastic) environment. Methodologies covered include dynamic programming, simula-tion. Markov chains, and classical optimization. Applications relate to problems such as in-ventory control, waiting lines, and system reliability and maintainability. Stidham
IE 402 Quantitative Methods and Optimization. Preq: IE 361. 3(3-0) F. Treatment ofdecision-making problem structures and quantitative methods beyond those covered in IE361. Topics covered include linear programming, non-linear programming, integer program-ming, implicit enumeration, game theory, flow networks, and activity networks, presentedfrom a problem-solving orientation. Nuttle, Stidham
IE 403 Quantitative Methods Practicum. Preq: IE 361, 401. 3(1-2) S. Application ofquantitative methods in industrial engineering to problems originating via case studies, sitevisits, and/or visits from practitioners. Emphasis on modeling or realistic decision-makingproblems with every attempt made to analyze and solve problems using quanititative techni-ques. When applicable, computer codes used as aid to solution. Communication of results ofstudies an integral part of the course. Stidham, Nuttle
IE 420 Manufacturing Controls. Preq: IE 301. 3(3-0) F,S. Theory and methodology fordeveloping and maintaining profitable manufacturing operations. Development of principlesand procedures for control of materials, manpower and costs. Special attention to productionand inventory control, equipment utilization, wage classification and cost reductionprograms. Staff
IE 421 Information and Control Systems. Preq: Senior standing, course in computerprogramming. 3(1-4) F,S. Investigation, analysis and development of integrated informationprocessing systems, including management requirements, economic justification, and im-plementation approaches. Emphasis is on team projects which require analysis of manage-ment functions and specification of computer-based procedure design. Llewellyn
IE 432 Methods Engineering. Preq: IE 352. 3(2-3) S. Intensive study of methods analysisand work-design procedures used in manufacturing and service industries. Micro-motion
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study techniques and development of basic time data. Derivation of standard data and ap-plication to work load determination; use of the computer for setting time standards. Ap-plications to assembly line balancing, machine tending assignments, and managerial con-trols of production operations studied through the use of real-world production problems inproject work. Staff
IE 440 Furniture Management Analysis. Preq: IE 341. 3(1-4) F. Economic decision mak-ing applied to the furniture industry. The selection of equipment, materials, methods andstrategy, from several feasible alternatives is studied with the aid of actual case histories.Prak
IE 443 Quality Control. Preq: ST 361. 3(2-2) F,S,Sum. Statistical methods in quality con-trol; control charts for variables and attributes; inspection sampling plans and procedures.Industrial applications. PrakIE 452 Ergonomics. Preq: Senior standing. 8(2-2) F. Introduction to man-machine-environment systems design and evaluation; applications to consumer products, tools,equipment, and the workplace. Overview of ergonomic research methodologies. Considera-tion of man’s anatomical, physiological, and psychological capabilities and limitations asrelated to systems design and human performance. Use of anthropometric data in design.Display and control systems design. Effects of environmental stress upon work performance,safety, and health. Pearson, Ayoub
IE 453 Facilities Design. Preq: Sr. standing in IE. 3(1-4) F. Project of an industrial plantto be designed by small groups of students taking complete initiative and responsibility inprocuring the information required by the realistic design for industrial enterprise. Charts ofthe facilities and a report justifying the design feasibility from the technical, economic, andenvironmental impact viewpoint produced by each group. Tompkins
IE 454 Modeling of Man-Machine Systems. Preq: IE 401. 3(2—1) S. Design, improve-ment, and installation of man-machine systems with emphasis upon the integration of opera-tions research, engineering economy, and ergonomics for the analysis and assessment ofsystems performance. Analysis of systems typically found in industry; health care and safetyfields; and government. Ayoub
IE 470 Furniture Manufacturing Organization. Preq: IE 371. 2(2-0) F. The course is asummary of how management of a furniture company organizes for the most efficient com-bination of people, materials, machines and financial resources. The emphasis is onorganization, interrelations. Ekwall, Clark
IE 471 Furniture Manufacturing Organization Laboratory. Coreq: IE 470. 3(0-6) F.Senior “capstone” project requiring the design of a detailed organization strucgaure and infor-mation systems for a furniture manufacturing situation. /( all Clark
IE 495 Project WorkinIndustrial Engineering. Preq: Sr. standing. 26F, pedalin-vestigations and research related to furniture construction and processing, and otherassigned problems. — — \ Staff
FOR GRADUATE AND ADVANCED UNDERGRADUATES
IE (OR, MA) 505 Mathematical Programming I. Preq: MA 405. 3(3-0) F,Sum.Mathematical methods applied to problems of planning, especially linear programming.Rigorous and complete development of the theoretical and computational aspects; discussionof applications. Staff
IE (OR) 509 Dynamic Programming. Preq: MA 405, ST 421. 3(3-0) S,Sum. Theory andcomputational aspects of dynamic programming and its application to sequential decisionproblems. Elmaghraby, Nuttle
IE 511 Advanced Engineering Project Analysis. Preq: IE 311, ST 421. 3(3-0) F. Analysisof project economy models with certainty assumed; advantages and limitations of models, ef-fects of income tax and depreciation methods. Risk analyses employing probability concepts;sensitivity studies and measures of utility. Estimation techniques and use of accounting in-formation, time series analysis and judgment factors. Planning and use of capitalfunds. Canada
IE 515 Advanced Manufacturing Processes. Preq: IE 351 and EE 331 or equivalent. 3(3-0) F. The course examines manufacturing processes which involve chemical, electrochemical,
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electrical thermo-electric and non-conventional mechanical, energy modes. Each process isinvestigated as to its underlying theory, state-of—the-art technology, interaction with theworkpiece material, geometric capability and economics. Harder
IE 517 Computer-Aided Manufacturing. Preq: IE 351 or equivalent and computer pro-gramming. 3(3-0) S. This course is concerned with the integration of the elements of pro-duction processes into a Computer Aided Manufacturing system (CAM). Students willgenerate programs for parts production in the APT language, for plotter verification, and for3-axis machining. The benefits of computer aided design and graphics in designing productsfor CAM are stressed. Industry case examples of machining, assembly and continuous pro-cess operations are studied. Harder
IE 521 Management Decision and Control Systems. Preq: IE 421, CSC 421 orequivalent. 3(3-0) S. The problems and techniques required for systematic control of the pro-duction process and the business enterprise. Determination of control factors; collection andrecording of data; and processing, evaluation and use of data. Illustrations of the applicationsand use of data processing equipment. Case problems. Smith
IE (OR) 522 Organizational Systems Dynamics. Preq: ST 371, IE 421. 3(3-0) F. A studyof the behavior of large organizations as simulated on a large digital computer and driven bysuitable exogenous inputs. Basic theory of feedback control of systems; methods of modelingfor continuous simulation, including aspects of management policy. Projects cover study,modeling and simulation of industrial, business, political, social organizations and systems;methods of changing systemfiehaibehavior by “Amodifying parameters and modelstructure “A1302“MOD‘i‘fOi Llewellyn
IE 523 WWWPreq:clST421 T515,will?“501. 3(3-0) S. Inventorypolicy with respect to reorder sized, minimum points and production schedules. Simple in-entory models, models with restrictions, price breaks, price changes, analysis of slow-]3 moving inventories. The smoothing problem1n continuous manufacturing. Applications oflinear and dynamic programming. Alvarez
IE 525 Organizational Planning and Control. Preq: Three credit hours in operationsmanagement (such as EB 325, IE 308). 3(3-0) S. Organization theory and systems approachesto administrative functions. Human and social influences on management systems for plann-ing and control of activity. Policy, structure and procedure related to industrial engineeringactivities. Effects of automation. (To be taught alt. years.) Smith
IE (PSY) 540 Human Factors in Systems Design. Preq: IE (PSY) 338 or IE 452; Coreq:ST 507 or 515. 3(3-0) S. Problems of the systems development cycle, including man-machinefunction allocation, military specifications, display-control compatability, the personnelsubsystem concept, and maintainability design. Man as an information processingmechanism. PearsonIE 541 Systems Safety Engineering. Preq: IE 452, ST 371. 3(3-0) F,Sum. Problems in oc-cupational safety and health; preventative aspects involving product and work design, andpersonnel selection. Consideration of the methods used in accident-injury study, including'field investigation, experimental engineering and biomedical research, statistical studies,and fault tree analysis. Managerial aspects of safety accountability. (To be taught in alt.Pearson, Ayoub
qua 1ty control and its ec omic implications.niques are treated extensively with applications.IE 547 q: . .i9” 5 tion of discrete and continuous distribution models and statistical designs; reliability estima-tion, structure models, demonstration and decisions, and growth models. Examples ofwfi reliability evaluation and demonstration program. Staff
IE (OR) 561 Queues and Stochastic Service Systems. Preq: MA 421. 3(3-0) F. Generalconcepts of stochastic procesSes. Poisson processes, Markov processes, and Renewal theoryare used in the analysis of queues with varied parameters. Applications to engineeringproblems. Stidham
IE (CSC, OR, MA) 562 Advanced Topics in Computer Simulation. 3(3-0) S. (See com-puter science, page 207.)
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IE (OR, MA) 586 Network Flows. Preq: IE (OR, MA) 505 or equivalent 3(3—0) S.Problems in the determination of the shortest chain, maximal flow, and minimal cost flow innetworks. The relationship between network flows and linear programming; problems withnonlinear cost functions, multicommodity flows, and network synthesis. (Offered in alt.years.) ”ZN Staff
IE 591 Project Work. Preq: Grad. o .s an mg. 1- S,Sufi.Invessigation and reporton an assigned problem oriented to design and applicationlssues. Staff
FOR GRADUATES ONLY
IE 542 Physiological Criteria in Work Measurement. 3(3-0) F.
IE 544 Occupational Biomechanics. 3(2-2) F.
IE (PSY) 593 Area Seminar'1n Ergonomics. 1(0-2)
13 (.6161 MW 9129“”ij Railway).
International Student Orientation

1,150 100 International Student Orientation. 0(1-0) F, S Recommended for all foreignstudents new to the United States. Aims to acquaint them with the Raleigh community,American culture, University academic procedures and U. S. Government regulations.Weaver
Landscape Architecture(See Design.)
Liberal Afis {Am—13
Er329 Sl ia IFr/ojects1n Liberal Arts. £31“,
E?(A S) 4 0 ternational Seminar. 1(1-0) S (See agriculture and life sciences, page189. )

4%,,“ aha (9121/7?)

Marine Sciences
FOR ADVANCED UNDERGRADUATES
MAS (CY) 200 Introduction to the Marine Environment. Preq: High school physics,chemistry, algebra, trigonometry and biology or equivalent. 3(3-0) F,S. The ocean as a part ofour environment including interactions between atmosphere and ocean, ocean circulation,physical and chemical properties of sea water, marine geology and marine biology.
MAS (MAE) 471 Undersea Vehicle Design. 3(3-0) F,S. (See mechanical and aerospaceengineering, page 275.)S (CE, Ph 3' ograph . . ee ph s' , e3/{/73293.)
FOR GRADUATES AND ADVANCED UNDERGRADUATES
MAS (Z0) 529 Biological Oceanography. 3(3-0) F. (See zoolo §p%e229.)% //7 9
MAS (OY, CE) 541 Gravity Wave Theory I. Preq:m or q Zfl. ( -0) S.Emphasis on basic mechanics of wave motions, mass transport induced by waves and variousconservation laws with their applicationsin wave tudy‘.7
MAS (CY) 551 Ocean Circulation.aPreq:MrIjY/flljgiém0) S. The mechanics ofoce n cir em hasisonp%£1ous 1e models o are at10 systems; /ng‘ifg‘m‘k’ 1%???n [377W§( ”€52n ro uct1on topyggearféfigra 0mgjmq-0) SZ.(Sejcivilengineering, page 203.)
MAS (CY) 584 Marine Geology. 3(3-0) S. (See geology, page 251.)
MAS 591,592 Marine Sciences Seminar. 1(1-0) F, S. Seminar gives perspective in themfieldSofyofiearglzggy; topi WWWIn order to Obméeditrhfifi:a studen mustC117.3112); r aasgmég
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Materials Engineering
MAT 200 Mechanical Properties of Structural Materials. Preq: CH 105 and the firstcourse in ESM. 2(1-3) F,S. The dependence of mechanical properties of structural materialson macro-, micro- and crystalline structure; control of structure through treatment. Staff
MAT 201 Structure and Properties of Engineering Materials. Preq: CH 105. 3(2-3) F,S.The fundamental physical principles governing the structure and constitution of metallicand nonmetallic materials of construction, and the relation of these principles to the controlof properties. Staff
MAT 301 Equilibrium and Rate Processes in Materials Science. Coreq: MAE 301. 3(2-2) F. Application of thermodynamic and kinetic principles to engineering materials in the li-quid and solid states. Magor
MAT 302 Materials Processing. Preq: MAT 301. 3(3-0) S. Techniques for the processingof ceramic, metallic, and polymeric materials to control properties form, and appearancethrough considerations of thermal, chemical, mechanical, electrical, magnetic and nuclearenergy. Both traditional and exotic processes are covered utilizing fundamental materialsscience and engineering science principles. Staff
MAT 310 Physical Examination of Materials. Preq: MAT 320 or 200 or 201. 2(0-6) S. Ex- "periments designed to demonstrate basic techniques in crystallography, x-ray diffraction,optical and electron microscopy, and thermal analysis. StaffMAT 311 Ceramic Processing I. Preq: MAT 201. 4(3-3) F. The basic chemical andphysical laws underlying the processes and behavior of diverse ceramic compositions in thesequential manufacturing operations required to produce ceramic materials with controlledproperties. Staff
MAT 312 Ceramic Processing II. Preq: MAT 311. 3(3-0) S. Basic principles underlyingthe thermal processing of ceramics. Appropriate subject materials in basic and engineeringsciences with articul. ‘ ' - s-ired m'crostruct res?)b W‘gMAT 320 , - “" ‘-. -”“f?1> mega} rodu 7tion to the fundamental physical concepts ofceramic, metallic olym 1c material .Re-lation betw n prope ties and struc ure. ‘1;ngl Staff
MAT321 Q“WW3o 55 Intro‘anduction to the fundamental physical concepts of ceramic, meta d polymeric materials.Relation between properties and structure. QK\7% Staff
MAT 322 Phase I: ;- :. lye . _ :1. . Ap-
pl cations oft = ' ' - ' 1-riu dia-graw s in -- - erials engineering syste . ‘ mphasislS placed on the correlation of phase . '- -grams with microstructures. Staff
MAT 400 Metallic Materials in Engineering Design. Preq: MAT 200 or 201. 3(3-0) F,S.Relationship of microstructure to the properties of materials. Control of microstructure tomeet engineering design requirements. Moazed
MAT 417 Ceramic Subsystem Design. Preq: MAT 312. 3(2-3) S. Individual and teamstudy involving the interdependence of plant layout, processes, equipment and materials inthe economic design of engineering systems and subsystems. The interdependence of plantlayout, processes, equipment and materials in the economic design of engineering systemsand subsystems. Discussion of design principles, sources of data, creativity and economicanalysis to encourage original solutions to engineering problems. Harrell
MAT 423 Materials Factors in Design I. Preq: MAT 450. 3(1—6) S. Selection of materialsfor specific engineering applications. Manufacturing processes and their relation to productuse. ‘ Austin
MAT 424 Materials Factors in Design II. Preq: MAT 423. 3(3-0) F or S. Selection ofmaterials for specific engineering applications. Manufacturing processes and their relation toproduct use. Austin
MAT 431 Physical Metallurgy I. Preq: MAT 321. 3(2-3) F. Alloy design; control ofproperties through microstructures; principles of heat treatment, strengtheningmechanisms. Staff0,, Q 1014010410 W I (as) all}? s
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lMAT 432 Physical Metallurgy II. Preq: MAT 431. 3(3-0) F,S. Alloy design; control of:properties through microstructures; principles of heat treatment; strengthening‘mechanisms. StafflMAT 435 Physical Ceramics I. Preq: MAT 321. 3(2-3) F. The physicochemical nature of:classical and newly discovered ceramic materials. The course emphasizes the thermo-:dynamics, crystal structure, structural imperfections and non-stoichiometry of ceramic com-;pounds coupled with binary and multiphase equilibria. Effects of these parameters on; properties. DavislMAT 436 Physical Ceramics II. Preq: MAT 435. 3(2-3) S. The physicochemical nature of:classical and newly discovered ceramic materials. The first course emphasizes the thermo-dynamics, crystal structure, structural imperfections and non-stoichiometry of ceramic com-‘pounds coupled with phase equilibria. The second course is a detailed study of the thermal,mechanical, electrical and electronic properties of ceramic materials. DavisMAT 437 Introduction to the Vitreous State. Preq: MAT 301. 3(3-0) S. The formation,structure, physical and chemical modifications of vitreous systems. Practical industrial cal-culations and the fabrication of glass. Catalyzed nucleation and crystallization of glasses inrelation to physical poroperties. DavisMAT 450 Mechanical Properties of Materials. Preq: ESM 207, MAT 200 or 201 or 310.3(2-3) F. Elastic, plastic, and fracture phenomena in solids including yielding, strain harden-ing, brittle fracture, creep and fatigue. StaffMAT 491 Materials Engineering Seminar. Preq: Sr. standing. 1(1-0) F,S. Literature sur-vey of selected MAT topics. Oral and written reports and discussions. StaffMAT 493, 494 Ceramic Field Exercises I, II. Preq: Sr. standing. 1(0-3) F,S. Plant visita-tions, lectures by practicing ceramic engineers, reports on industrial organizations engagedin manufacture or use of ceramics. Discussions of professional organizations and‘ ethics. - HarrellMAT 495 Materials Engineering Projects. Preq: Jr. or sr. standing. 1-6 F,S. Advancedengineering principles applied to a specific project dealing with metallurgy, materials orgeneral experimental work. A seminar period is provided and a written report required. StaffFOR GRADUATES AND ADVANCED UNGRADUATES
MAT 500 Modern Concepts in Materials Science. Preq: MAT 321. 3(3-0) F. Appli-cations of current theories such as crystal theory, continuum and quasi-continuum theories,phenomenological theories, etc., to the solution of materials problems. StaffMAT 503 Ceramic Microscopy. Preq: CY 331. 3(2-3) F. Transmitted and reflected lighttechniques for the systematic study of ceramic materials and products. Staff
MAT 509 High Vacuum Technology. Preq: CH 433 or MAE 301. 3(2-3) F,S. Properties oflow-pressure gases and vapors. Production, maintenance and measurement of high vacuum;design, construction and operation of high vacuum high temperature facilities. Propertiesand reactions of materials which are processed, tested and/or utilized in high vacuum en-vironments. StaffMAT 510 Structure of Crystalline Materials. Preq: MAT 411; Coreq: MAT 500. 3(3-0)F. The lattice structure of crystals, including group theory applications, reciprocal latticeconcept and crystal structure as related to bonding. StaffMAT 520 Theory and Structure of Materials. Preq: MAT 510. 3(3-0) S. Structure of li-quids and crystalline and amorphous solids used in engineering systems. Crystallinity andthermal properties. Ionic crystals in ceramic systems. The metallic state and alloy behavior.Emphasis on the relation between fundamental materials parameters and engineeringproperties. StaffMAT 527 Refractories in Service. Preq: MAT 411. 3(3-0) S. The physical and chemicalproperties of the more important refractories in their environment in industrial and labo-ratory furnaces. HarrellMAT 529 Properties of High Temperature Materials. Preq: MAT 201 and MAE 301.3(3-0) S. Effects of temperature on the physical, mechanical and chemical properties of in-organic materials; relationships between microstructure and high temperature properties;applications of ceramics, metals and composites at elevated temperatures. Staff
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MAT 530 Phase Transformations in Materials I. Preq: MAT 500. 3(3-0) S. Kinetictheory of transformations, nucleation theory, homogenous and heterogenous nucleation,growth of crystals, epitaxial thin films. MoazedMAT (MAE) 531 Materials Processing by Deformation 3(3.0) F. (See mechanical andaerospace engineering, page 275.) Bailey
MAT (MAE) 532 Fundamentals of Metal Machining Theory. 3(3-0) S. (See me-chanical and aerospace engineering, page 275.) Bailey
MAT 533, 534 Advanced Ceramic Engineering Design I, II. Preq: MAT 417. 3(2-3) F,S.Analysis and design of ceramic products, processes and systems leading to original solutionsof current industrial problems and the development of new concepts of manu-facturing. PalmourMAT 540 Glass Technology. Preq: MAT 437. 3(3-0) F. Fundamentals of glass manu-facture including compositions, properties and application of the principal types of com-mercial glasses. DavisMAT 541, 542 Principles of Corrosion I, II. Preq: MAT 201 or CH 431 or MAE 301. 3(2-3) RS. Fundamentals of metallic corrosion and passivity. The electrochemical nature of cor-rosive attack, basic forms of corrosion, corrosion rate factors, methods of corrosion pro-tection. Laboratory work. StaffMAT 550 Dislocation Theory. Preq: MAT 450. 3(3-0) F. Structure, energetics, stress andstrain fields, interactions and motion of dislocations in solids. Staff
MAT 556 Composite Materials. Preq: MAT 450. 3(3-0) F. Basic principles underlyingcomposite materials properties as related to individual constituents properties and their in-teractions. Emphasis on the design of composite systems to yield desired combinations ofproperties. Fahmy
MAT (NE) 562 Materials Problems in Nuclear Engineering. Preq: Advanced under-graduate standing. 3(3-0) F. Reactor design and operating considerations determined bymaterials properties. The interrelations among materials compatibility effects, corrosion ef-fects and radiation effects in fission and fusion reactors. Staff
MAT (NE) 573 Computer Experiments in Materials and Nuclear Engineering. Preq:Advanced undergraduate standing. 3(3-0) F. How to design and use Monte Carlo and dy-namical computer experiments. BeelerMAT 595 Advanced Materials Experiments. Preq: Sr. or grad. standing. 1-3. Advancedengineering principles applied to a specific experimental project dealing with materials. Aseminar period provided. Written report required. Staff
Mathematics
MA 102 Analytic Geometry and Calculus I. Preq: MA 111 or equivalent completed inhigh school. Credit in both MA 102 and MA 112 is not allowed. 4(3-2) F,S,Sum. First of threesemesters of unified analytic geometry and calculus course. Functions and graphs, limits,derivatives of algebraic functions and applications, indefinite integral, definite integral andthe fundamental theorem of calculus, areas and volumes, plane analytic geometry.MA 111 Algebra and Trigonometry. 4(3-2) F,S, Sum. Sets and logic, the real numbersystem, polynominals, algebraic fractions, exponents and radicals, linear and quadraticequations, inequalities, functions and relations, logarithms, plane trigonometry. (Studentsin Engineering, Physical and Mathematical Sciences, Design, Agricultural Engineering andMathematics Education who are required to take this course will not receive credit hours forMA 111 toward graduation requirements).
MA 112 Analytic Geometry and Calculus A. Preq: MA 111 or equiv. completed in highschool. Credit in both MA 102 and MA 112 is not allowed. 4(4-0) F,S, Sum. Limits andderivatives, techniques of differentiation, applications, logarithmic and exponential func-tions, higher derivatives, definite integral, applications, integration techniques, multi-variate calculus, partial derivatives, multiple integrals, examples and applications in bio-logical and behavioral sciences.
MA 114 Introduction to Finite Mathematics with Applications. Preq: MA 111 or equi-valent completed in high school. 3(3-0) F,S, Sum Introduction to symbolic logic; ele-
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mentary probability — probability measures, conditional probability, expected value; ele-mentary matrix algebra; addition and multiplication, inverses, systems of linear equations.Markov chains; introduction to linear programming; applications in the behavioral,managerial, and biological sciences.
MA 115 Introduction to Contemporary Mathematics. Credit in MA 115 is not allowed ifstudent has credit for MA 102, 111, 112 or 114. Credit toward graduation is not given for MA115 in most curricula. 3(3—0) F,S, Sum. Basic skills are emphasized — addition, subtraction,multiplication, and division of fractions; rules of exponents; solving linear and quadraticequations; graphs; logarithms; “word" problems; right triangle trigonometry. Interwoven inthe above topics is material of a less formal nature, indicating some of the recreational anduseful aspects of mathematics.
MA 116 Topics in Contemporary Mathematics. Preq: MA 115 or equiv. completed inhigh school. Credit in MA 116 is not allowed if student has credit for MA 102, 111, 112 or 114.3(3—0) F,S,Sum. Primarily for Liberal Arts students. Instructors prepare a list of topics, ormodules, from which each student chooses four to study for the semester. Examples ofmodules which are and/or have been offered include: the 4th Dimension, Numbers and Sets,Mathematics in Biology, Puzzles and Graphs, Cryptography, Mathematical Games, Mathe-matics in Finance, Mathematics in Music, Probability, Statistics, and ComputingMachines.
MA 122 Mathematics of Finance. Preq: MA 111 or equivalent, or 115. 3(3—0) F,S,Sum.Simple and compound interest, annuities and their application to amortization and sinkingfund problems, installment buying, calculation of premiums of life annuities and life in-surance.
MA 127 Recreational Mathematics. Preq: MA 111 or 115 or equiv. completed in highschool. 3(3-0) S. Requires only algebra and trigonometry, but student engages in new type ofmathematical thought. Games and puzzles, tricks, geometric figures, model building,fallacies, paradoxes, curiosities, anecdotes, conjectures, famous problems, mathematicalhumor and more. Mathematical treatments involve number theory, set theory, algebra,topology, combinatorics, geometry, probability, analysis, computer science, math history.
MA 201 Analytic Geometry and Calculus II. Preq: MA 102. 4(4—0) F,S,Sum. Second ofthree semesters of unified analytic geometry and calculus course. Applications of definiteintegral. Transcendental functions, methods of integration, polar coordinates, parametricequations, introduction to infinite series.
MA 202 Analytic Geometry and Calculus III. Preq: MA 201. 4(4-0) F,S,Sum. Third ofthree semesters of unified analytic geometry and calculus course. Brief introduction to de—terminants and matrices, vector functions, analytic geometry of three dimensions and partialdifferentiation, multiple integration, applications. Line integral and Green’s Theorem.
MA 212 Analytic Geometry and Calculus B. Preq: MA 112. 3(3-0) F,S,Sum. Sequences,series, Taylor’s Theorem, trigonometric functions, difference equations, differential equa-tions, examples and applications in biological and behavioral sciences.
MA 214 Elementary Probability. Preq: MA 112 or 102. 3(3-0) F,S,Sum,. Basic concepts,elementary counting procedures, conditional probability, discrete random variables, infinitesample spaces, continuous random variables, continuous time stochastic processes, examplesand applications in biological and behavioral sciences.MA 301 Applied Differential Equations 1. Preq: MA 202 or equivalent. 3(3—0) F,S,Sum.First order equations, applications, linear equations of higher order, applications tomechanical and electrical systems, series solutions, special functions, Laplace transforms.
MA 312 Introduction to Differential Equations. Preq: MA 201 (202 desirable). 3(3-0)F,S. First order differential equations, basic theory and applications of linear equations.Systems of linear equations, matrix methods, series solutions, Laplace transforms, existenceand uniqueness.
FOR ADVANCED UNDERGRADUATESMA 401 Applied Differential Equations II. Preq: MA 301 or 312 . 3(3—0) F,S,Sum. Thewave, heat and Laplace equations. Solutions by separation of variables and expansion inFourier Series or other appropriate orthogonal sets.my, $1003
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MA 403 Introduction to Modern Algebra. Preq: One year of calculus. 3(3-0) F,S,Sum.Sets and mappings; equivalence relations; groups, homomorphisms, cosets, Cayley’sTheorem, symmetric groups, quotient groups, rings, integral domains; Euclidean algo-rithms, polynominal rings, ideals, quotient rings.
MA 404 Affine and Projective Geometry. Preq: MA 403 and 405. 3(3-0) 8. Introduction togeometry of Euclidean, affine and projective spaces with emphasis on important groups ofsymmetrics of these spaces.
MA 405 Introduction to Linear Algebra and Matrices. Preq: One year ofcalculus. 3(3—0)F,S,Sum. Linear equations, linear dependence and vector spaces, inner products, lineartransformations and matrices, operations with matrices, determinants, eigenvalues and re-duction of matrices to diagonal forms, introduction to quadratic forms, applications. (Aspecial section, MA 405M, is given for mathematics majors.)
MA 408 Foundations of Euclidean Geometry. Preq: MA 403. 3(3-0) F. A critique of Eu-clid's Elements, incidence and order properties, congruence of triangles, absolute and non-Euclidean geometry, the parallel postulate, real numbers and geometry.
MA 410 Theory of Numbers. Preq: One year of calculus. 3(3-0) S. Concerned with in-vestigation of arithmetic properties of the integers. Congruences, arithmetic functions, quad-ratic residues, the quadratic reciprocity Law of Gauss, primitive roots, diophantine equa-tions and a ebr ic nu ber f' 1d . . - -- ' if, , ' as iaoDafl 1317‘)MA) 43in I Mdgdfiofiéfifimgflne year of calcu s. 3(3—0) F,S,Sum. Axiomsof probability, conditional probability, combinational analysis, random variables, ex-pectation, simple stochastic processes.
MA 425 Mathematical Analysis I. MA 202 (403 desirable). 3(3-0) F. Real number system,functions and limits, topology on the real line, continuity, differential and integral calculusfor functions of one variable. Infinite series.
MA 426 Mathematical Analysis II. Preq: MA 425 and 405. 3(3—0) S. Uniform con-vergence, calculus of several variables, topology in n-dimensions, limits, continuity, dif~ferentiability, implicit functions, multiple integrals, line and surface integrals.
MA (CSC) 427 Introduction to Numerical Analysis I. Preq: MA 301 or 312 andprogramming language proficiency. 3(3-0) F. Designed for undergraduate students in any de-partment who wish knowledge of theory and practice of computational procedure using adigital computer. Approximation of functions by interpolating polynomials. Numerical dif-ferentiation and integration. Solution of systems of ordinary differential equations both in-itial value and boundary value problems. Computer applications and techniques stressed.
MA (CSC) 428 Introduction to Numerical Analysis II. Preq: MA 405 and pro-gramming language proficiency. 3(3-0) S. Designed for students who wish knowledge ofcomputational procedures using digital computers. Solution of linear and nonlinear equa-tions. Matrices and eigenvalue calculations. Orthogonal polynomials and Gaussian quadra-ture. Curve fitting and function approximation by least squares. Smoothing formulas. Mini-max approximations. CSC (MA) 427 is not a prerequisite for this course.
MA 430 Introduction to Applied Mathematics. Coreq: MA 301 or 312 and 405. 3(3-0) S.Formulation of scientific problems in mathematics terms, interpolation and evaluation ofthesolution. Topics discussed chosen from problems in managerial, behavior and life sciences as
@633 fiapsilfiiww modda w ‘ swam Md) Scam swim 39.03%A 433 is ory 0 at ematics. Preq: On year of calculus. 3(3-0) F,S,Sum. Develop-ment of mathematical thought and evolution of mathematical ideas examined in a his-torical setting. Biographical and historical content supplemented and reinforced by study oftechniques and procedures used in earlier eras.
MA 491 Reading in Honors Mathematics. Preq: Membership in honors program, con-sent of department. 2-6 F,S.
MA 493 Special Topics in Mathematics. Preq: Consent of department. 1-6 F,S.FOR GRADUATES AND ADVANCED UNDERGRADUATES
MA 501 Advanced Mathematics for Engineers and Scientists I. Preq: MA 301 or equiv.3(3-0) F,Sum. Survey of mathematical methods for engineers and scientists. Ordinary dif-ferential equations and Green’s functions; partial differential equations and separation of -
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variables; special functions, Fourier series. Applications to engineering and science arestressed. This course cannot be taken for credit by mathematics majors.
MA 502 Advanced Mathematics for Engineers and Scientists II. Preq: MA 301 orequivalent. 3(3-0) S,Sum. Determinants and matrices; line and surface integrals, integraltheorems; complex integrals and residues; distribution functions of probability. This coursecannot be taken for credit by mathematics majors.
MA (IE, OR) 505 Mathematical Programming 1. (See industrial engineering, page .)3(3-0) F,Sum.
MA 511 Advanced Calculus I. Preq: MA 301 or 312. 3(3-0) F,S,Sum. Fundamentaltheorems on continuous functions, convergence theory of sequences, series and integrals; theRiemann integral.
MA 512 Advanced Calculus II. Preq: MA 301 or 312 (3-0) F,S,Sum. General theorems ofpartial differentiation; implicit function theorems; vector calculus in 3-space; line and sur-face integrals; classical integral theorems.
MA 513 Introduction to Complex Variables. Preq: MA 511 or 425. 3(3-0) F,S,Sum.Operations with complex numbers, derivatives, analytic functions, integrals, definitions andproperties of elementary functions, multivalued functions, power series, residue theory andapplications, conformal mapping.
MA 514 Methods of Applied Mathematics. Preq: MA 511 or 425. 3(3-0) S. Introduction tointegral equations, the calculus of variations and difference equations. '
MA 515 Linear Functional Analysis I. Preq: MA 426. 3(3-0) F. Metric spaces; Lebesguemeasure and integration; LF and lpspaces; Reisz-Fischer and Reisz representation theorems;normed linear spaces and Hilbert spaces.
MA 516 Linear Functional Analysis II. Preq: MA 515. 3(3-0) S. Basic theorems in
Banach spaces, dual spaces, weak topologies; basic theorems in Hilbert spaces, and detailed
theory of linear operators on Hilbert spaces; spectral theorem for self-adjoint completely con-
tinuous linear operators.
MA 517 Introduction to Topology. Preq: MA 426. 3(3-0) F,S. Sets and functions, metric
spaces, topological spaces, compactness, separation, connectedness.
MA 518 Calculus on Manifolds. Preq: MA 426. 3(3-0) S. Calculus of several variables
from a modern viewpoint. Differential and integral calculus of several variables, vector func-
tions, integration on manifolds, Stoke’s and Green’s Theorems, vector analysis.
MA 520 Linear Algebra. Preq: MA 405. 3(3-0) F,S. Vector spaces, linear mappings and
matrices, determinants, inner product spaces, bilinear and quadratic forms, canonical forms,
spectral theorem.
MA 521 Fundamentals of Modern Algebra. Preq: MA 403 and 520. 3(3-0) S. Groups, nor-
mal subgroups, quotient groups, Cayley’s Theorem, Sylow’s Theorem. Rings, ideals and
quotient rings, polynomial rings. Fields, extension fields, elements of Galms theory.
MA 523 Topics in Applied Mathematics. Coreq: MA 515, 520. 3(3-0) F. Formulation of
scientific problems in mathematical terms, interpretation and evaluation of the mathe-
matical analysis of the resulting models. Problems in behavioral and biological sciences and
in mechanics of discrete and continuous systems. Discussions of optimization and the cal-
culus of variations.
MA 524 Mathematical Methods in the Physical Sciences I. Preq: MA 405, 512. 3(3-0) F.
Green's functions and two point boundary value problems; elementary theory of dis-
tributions; generalized Green’s functions. Finite and infinite dimensional inner product
spaces; Hilbert spaces; completely continous operators; integral equations; the Fredholm al-
ternative; eigenfunction expansions; applications to potential theory. Nonsmgular and sm-
gular Sturm-Liouville problems; Weil’s Theorem.
MA 525 Mathematical Methods in the Physical Sciences 11. Preq: MA. 524. 3(3-0) S.
Distribution theory in n-spaces; Fourier transforms; partial differentlal equations,
generalized solutions, fundamental solutions. Cauchy problems, wave and heat equat1ons,
well-set problems. Laplace’s equations, the Dirichlet and Neumann problems, Integral equa-
tions of potential theory, Green‘s functions, eigenfunction expansions.
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MA (CSC) 529 Numerical Analysis I. Preq: MA 511 or equivalent, MA 405. 3(3-0) F. Forgraduate and advanced undergraduate students who wish to learn the theory of numericalanalysis of sytems of linear equations, solutions to nonlinear equations, interpolation theory,and divided differences. Understanding theory behind the various techniques and their errorestimates. Illustrations of use and limitations of these methods on the computer.
MA (CSC) 530 Numerical Analysis II. Preq: MA (CSC) 529. 3(3-0) S. Continuation ofCSC (MA) 529. Numerical integration, numerical solutions of ordinary differential equa-tions, and numerical solutions of partial differential equations.
MA 532 Theory of Ordinary Differential Equations. Preq: MA 301 or 312, MA 405, ad—vanced calculus. 3(3-0) S. Existence and uniqueness theorems, systems of linear equations,fundamental matrices, matrix exponential, series solutions, regular singular points; planeautonomous systems, stability theory.
MA 534 Introduction to Partial Differential Equations. Preq: MA 425 or MA 511, MA301 or MA 312. 8(3-0) F. Theory of characteristics and classification of second order equa-tions, existence, uniqueness and representation of solutions for the wave equation, Dirichletand Neumann boundary-value problems for the Laplace equation, potential theory in twoand higher dimensional domains, mean-value theorem and the maximum principle, Green’sidentities, initial boundary-value problems of heat equation and wave equation. Maximumprinciple of parabolic equation, method of eigenfunction expansions, Fourier series andFourier transforms.
MA (CSC) 536 Theory of Sequential Machines. Preq: CSC 412 or grad. standing. 3(3-0)F. Sequential machine identification experiments. Finite-Memory machines. Special classesof machines. Decomposition of sequential machines. Linear sequential machines. Se-quential relations of finite-state machines.
MA (CSC) 537 Theory of Computability. Preq: CSC 412 or grad. standing. 3(3—0) S. Tur-ing Machines. Primitive recursion functions. The u-operator, u-recursive functions. Godelnumbering. Equivalence of Turing Machines and u-recursion. Undecidable predicates. Uni-versal Turing Machines. Other formulations of effective computability.
MA (ST) 541 Theory of Probability I. Preq: MA 425 or 511. 3(3-0) F,Sum. Axioms, com-binatorial analysis, conditional probability, independence random variables, expectation,special discrete and continuous distributions, probability and moment generating functions,central limit theorem, laws of large numbers, branching processes, recurrent events, randomwalk.
MA (ST) 542 Introduction to Stochastic Processes. Preq: MA 405, 541. 3(3-0) S. (Seestatistics, page 000.) Markov chains and Markov processes, Poisson process, birth and deathprocesses, queuing theory, renewal theory, stationary processes, Brownian motion.
MAT 545 Set Theory and Foundations of Mathematics. Preq: MA 403. 3(3-0) S. Logicand the axiomatic approach, the Zermelo-Fraenkel axioms and other systems, algebra of setsand order relations, equivalence of the Axiom of Choice, one-to-one correspondences, cardi-nal and ordinal numbers, the Continuum Hypothesis.
MA (PY) 555 Mathematical Introduction to Celestial Mechanics. Preq: One year ofadvanced calculus 3(3-0) F. Central orbits, N-body problems, 3~body problems, Hamilton-Jacobi theory, perturbation theory, applications to motion of celestial bodies.
MA (PY) 556 Orbital Mechanics. Preq: MA 301, 405, or knowledge of elementarymechanics and computer programming. 3(3-0) S. Keplerion motion, iterative solutions,numerical integration, differential corrections and space navigation, elements of proba-bility, least squares, sequential estimation, Kalman fields.
MA (BMA, ST) 571 Biomathematics I. 3(3-0) F. (See biomathematics, page 195.)
MA (BMA, ST) 572 Biomathematics II. 3(3-0) S. (See biomathematics, page 195.)
MA 581 Special Topics. Preq: Consent of department. 1-6 F,S.
MA (CSC) 582 Special Topics in Numerical Solution of Linear Algebraic Equations.Preq: MA 405 or equivalent and a knowledge of computer programming. 3(3-0) S. A mathe-matical and numerical investigation of direct iterative and semi-iterative methods. Methodsfor the calculation of eigenvalues and eigenvectors of matrices.
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MA (CSC) 583 Special Topics in the Numerical Solution of Ordinary DifferentialEquations. Preq: Knowledge to the level of CSC 427. 3(3-0) S. Numerical methods for initialvalue problems including predictor-corrector, Runge-Kutta, hybrid and extrapolationmethods; stiff systems; shooting methods for two point boundary value problems; weak, ab-solute and relative stability results.MA (CSC) 584 Special Topics in the Numerical Solution of Partial DifferentialEquations. Preq: Knowledge to the level of CSC 427-428. 3(3-0) F. Numerical methods forthe solutions of parabolic, elliptic, and hyperbolic partial differential equations includingstability and convergence results.
MA (OR, CSC) 585 Graph Theory. Preq: MA 405. 3(3-0) F. (See operations research,page 287.)
MA (OR, IE) 586 Network Flows. Preq: MA (OR,IE) 505 or equiv. S. (See operationsresearch, page 287.)
FOR GRADUATES ONLY
MA 507 Analysis for Secondary Teachers. 3(3-0).
MA 508 Geometry for Secondary Teachers. 3(3-0).MA 509 Abstract Algebra for Secondary Teachers. 3(3-0).
MA 510 Selected Topics in Mathematics for Secondary Teachers. 3(3-0).
Mechanical and Aerospace Engineering
MAE 200 Mechanical Technology in Contemporary Society. 3(3-0). F,S. The role ofmechanical and aerospace engineering in our present technological society with approachesused by engineers in solving problems. Topics include: power generation, modern flight, andtransportation vehicles. ‘
MAE 205 Energy: Sources, Uses and Conservation. Preq: Soph. standing. Cannot betaken as a technical elective by students in School of Engineering. 3(3-0) F,S. Broad coverageof the field for concerned and energy conscious students. Sources both current and pro-spective, and the uses, limitations, and conservation of energy are considered from an in-ivA%ua°llgé w 11 as an institutionaWté/gfjvie . (T chnica bgcig ound not required).
M) 216 E Q? ”t‘éifr‘hvéghmiica ngineer‘f‘rigifiié‘ngsr/izo , Y208 or 202. 3(3-0)s.An introduction to mechanical engineering emphasizing the application and extension ofchemistry, physics and mathematics to real engineering problems in analysis and design.
MAE 261 Aerospace Vehicle Performance. Preq: MA 201, PY 205. 3(3-0) S. In-troduction to the problem of performance analysis in aerospace engineering. Aircraft per-formance in gliding, climbing, level and turning flight. Calculation of vehicle range and en-durance. Simple orbital mechanics.
MAE 301 Engineering Thermodynamics I. Preq: MA 202, PY 208 or 202. 3(3-0) F,S,Sum. Introduction to the concept of energy and the laws governing the transfers and trans-formations of energy. Emphasis is placed on thermodynamic properties and the first andsecond law analysis of systems and control volumes. Integration of these concepts into theanalysis of basic power and refrigeration cycles is also studied.
MAE 302 Engineering Thermodynamics II. Preq: MAE 301. 3(3-0) S. Emphasis on theapplication of basic principles to engineering problems with systems involving mixtures of
ideal gases, psychrometrics, nonideal gases, chemical reactions, combustion, chemical equi-librium, cycle analysis and one-dimensional compressible flow.
MAE 303 Engineering Thermodynamics III. Preq: MAE 301. 3(3-0) S. For non-
mechanical engineering jrs. Thermodynamics of mixtures; thermodynamics of fluid flow,
heat transfer, vapor and gas cycles, and applications.
MAE 305 Mechanical Engineering Laboratory I. Coreq: MAE 301. 1(0-3) F,Sum. Intro-
duction to the theory and practice of measurement and experimental data collection. The
components of the generalized measurement system are studied and their effects on the final
result evaluated. Basic methods of data analysis as well as basic instrumentation for sensmg,
conditioning and displaying experimental quantities are covered.
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MAE 306 Mechanical Engineering Laboratory II. Preq: MAE 305, BB 331. 1(0-3)S,Sum. Specific types of measurements. Students evaluate and compare different instru-mentation for measuring the same physical quantity on the basis of cost, time required, ac-curacy, etc.
MAE 307 Energy and Energy Transformations. Preq: MA 201, PY 212. 3(3-0) F. Energytransformation as permitted by the First Law and limited by the Second Law. Properties ofideal gases and actual gases; properties of vapors. Vapor power cycles; vapor refrigerating cy-cles, gas cycles for internal combustion engines and gas turbines. Elements of heat transfer.
MAE 315 Dynamics of Machines. Preq: MAE 216, ESM 305. 3(3-0) S. A rational ap-plication of dynamics to the analysis of machines and mechanical devices to determine themotions resulting from applied loads and the forces and inputs required to produce specifiedmotions.
MAE 316 Strength ofMechanical Components. Preq: ESM 205; Coreq: MAT 201. 3(3-0)F. Stress, strain and deformation analysis of mechanical components and their strength de-termination based on material behavior under static and dynamic operating conditions. Ap-plications to basic machine components.
MAE 355 Aerodynamics I. Preq: MAE 261, MA 301. 4(3-3) F. Introductory concepts ofperfect fluid theory and incompressible boundary layers with application to computing theaerodynamic characteristics of airfoils, wings and flight vehicle configurations.
MAE 356 Aerodynamics II. Preq: MAE 355, 301. 4(3-3) S. Concepts of thermodynamics,compressible fluid flow and compressible boundary layers with application to computing theaerodynamic characteristics of airfoils, wings and flight vehicles configurations at highspeed.
MAE 365 Propulsion I. Preq: MAE 355, MAE 301. 3(3-0) S. One dimensional internalflow of compressible fluids, combustion and thermochemistry problems. Applications to air-breathing aircraft propulsion system.
MAE 371 Aerospace Vehicle Structures I. Preq: MAE 261, ESM 205. 3(3—0) F. Theoryand concepts required for the analysis and design of flight vehicle structural members.Properties and selection of materials; methods of analysis for axial, torsional, flexural andtransverse shear loadings of typical flight structure members.
FOR ADVANCED UNDERGRADUATES h
MAE 401 Energy Conversion. Preq: MAE 302. 3(3-0) F,S. Principles of thermo-dynamics, fluid mechanics, heat transfer and combustion applied to power generation. Prin-ciples feasibility, and limitations of conventional and direct energy conversion methods arestudied. The economics of energy conversion. Present and possible future energy sources.
MAE 402 Heat and Mass Transfer. Preq: MAE 302, MA 301. 3(3-0) F,S. The funda-mental relationships of steady and transient heat transfer by conduction, convection, radia-tion and during changes of phase: mass transfer by diffusion and convection, simultaneousmass and heat transfer.
MAE 403 Air Conditioning. Preq: MAE 302. 3(3-0) F. Study of the fundamentals in-volved in the design of summer and winter air conditioning systems. Psychrometrics: loadcalculations; piping arrangements and sizing; duct layout and sizing; energy sources and dis-seminators; performance and selection of pumps and fans; temperature and humiditycontrol.
MAE 404 Refrigeration. Preq: MAE 302. 3(3-0) S. Thermodynamic analysis of the vaporcompression cycle, absorption refrigeration; optimization of multiple evaporator and multi‘ple compressor systems; commercial refrigeration load calculations; desirable properties ofrefrigerants and brines,. piping arrangement and sizing.
MAE 405 Mechanical Engineering Laboratory III. Preq: MAE 306. 1(0-3) F. The finalundergraduate course in the mechanical laboratory sequence emphasizing the experimentalinvestigation of measurement problems involving typical mechanical engineering equip-ment systems. Also included are statistical treatment of data, experiment planning, en-gineering report preparation, and experience in oral technical presentations.
MAE 407 Steam and Gas Turbines. Preq: MAE 302, ESM 303, or MAE 355. 3(3-0) S.
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Fundamental analysis of the theory and design of turbo-machinery flow passages; controland performance of turbomachinery; gas-turbine engine processes.MAE 408 Internal Combustion Engine Fundamentals. Preq: MAE 302. 3(3-0) F. Funda-mentals common to internal combusion engine cycles of operation. The Otto engine: car-buretion, fuel distribution, flame and spark timing, and altitude effects; the Diesel engine;injection knock, combustion, precombustion and scavenging as applied to reciprocating androtary engines.
MAE 409 Particulate Control in Industrial Atmospheric Pollution. Preq: MAE 301 orequivalent. 3(3-0) F. Combustion calculations and analysis of particulate emission and gasesfrom industrial and utility power stations burning various types of fuel. State and Federalpollution codes, requirements for compliance and enforcement. Calculations and design ofindustrial equipment. Utilization of waste products.MAE 411 Machine Component Design. Preq: MAE 315, 316. 3(3-0) F. Applying en-gineering and materials sciences to the analysis and design of machine components in-cluding fasteners, springs, bearings, gears, shafts, clutches, brakes, couplings, etc.MAE 415 Mechanical Engineering Analysis. Preq: MAE 302, 315, 316, BB 331. 3(3-0) F.A logical method of problem solving through the integration of the physical sciences, en-gineering sciences and mathematics. Training in methods of analysis of real mechanical en-gineering problems.
MAE 416 Mechanical Engineering Design. Preq: MAE 415. 4(3-2) S. Applying en-gineering and materials sciences to the total design of mechanical engineering componentsand systems. Consideration and utilization of the design process including problem defi-nition, solution synthesis, design analysis, optimization and prototype evaluation throughdesign project activity.
MAE 422 Direct Energy Conversion. Freq: MAE 301, BE 202 or 332. 3(3-0) S. Theoryand application of direct energy conversion methods, including magnetohydrodynamic andelectrogasdynamic generators, fuel cells, and other methods of current interest. Thermody-namic analyses, device characteristics, and design considerations.
MAE 431 Thermodynamics of Fluid Flow. Preq: MAE 301, MA 301, ESM 303. 3(3-0) S.Application of one-dimensional compressible gas dynamics and perfect gas theory to analyzenozzle and diffuser flows, normal shocks, and constant-area frictional flows with and with-out heat transfer. ? jg /! g

01. 3( - ) F, . tudy of linearMAE 435 Principles of Automatic Co . .feedback control systems using transfer fu ions. Transient and steady-state responses.Stability analysis using rootlocus and fre uency response techniques (Bode plots and Ny-quist diagrams). Active and passive compensation methods. Preliminary design and analy-sis of typical mechanical and aerospace automatic control systems.
MAE 442 Automotive Engineering. Preq: Senior in engineering. 3(3-0) S. Designed to ac-quaint the student with the fundamental aspects of automotive engineering. Examinesvarious automotive systems (engine, brakes, etc.) as well as their interactions in such areasas safety. Current practices and development for the future are considered.
MAE 452 Aerodynamics of V/STOL Vehicles. Preq: MAE 355. 3(3-0) F. Introduction tothe aerodynamics and performance of vertical take-off and landing (VTOL) and short take-off and landing (STOL) vehicles. The aerodynamics of propellers and rotors. Helicopter aero-dynamics. High lift devices. Relationship between design and economics for V/STOL ve—hicles.
MAE 455 Boundary Layer Theory. Preq: MAE 355. 3(3-0) F. Introduction to the con-cept of boundary layers and the manner in which the boundary layer affects the lift, drag andheat transfer on aerospace vehicles. Included are discussions of the laminar and turbulentboundary layers in compressible flows.
MAE 462 Flight Vehicle Stability and Control. Preq: MAE 261, 435. 3(3-0) F. Linear-ized dynamic analysis of the motion of a six degree-of-freedom flight vehicle in response to
control inputs and disturbance through use of the transfer function concept. Control of dy-namic behavior by vehicle design (stability derivatives) and/or flight control systems.
MAE 465 Propulsion II. Preq: MAE 365. 4(3-3) F. Performance analysis of components
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and complete air-breathing propulsion systems. Performance analysis and design of liquidfuel and solid fuel, rocket propulsion systems.
MAE (MAS) 471 Undersea Vehicle Design. Preq: MAE 355 or ESM 303. 3(3-0) F or S.Solution ofproblems encountered in the design of both submerged and semisubmerged oceanvehicles. Treatment of vehicle drag and lift, bouyancy effects, vehicle propulsion andsystems integration.
MAE 472 Aerospace Vehicle Structures II. Preq: MAE 371. 4(3-3) S. A continuation ofMAE 371 emphasizing specialized topics such as semi-monocoque structures, deflection ofstructures, indeterminate structures, torsion analysis. Laboratory demonstration of thetheory and application of resistance strain gages, load-stressdeflection tests on typical flightvehicle structure components, the determination of basic materials properties, and cor-relation of tests and analytical results.MAE 478 Aerospace Vehicle Design I. Preq: MAE 356, 472; Coreq: MAE 462, 465. 2(2-0)F. A synthesis of previously acquired theoretical and empirical knowledge and application tothe design of practical aerospace vehicle systems.
MAE 479 Aerospace Vehicle Design II. Preq: MAE 478. 130-6) 8. A synthesis of pre-viously acquired theoretical and empirical knowledge and application to the design of prac-tical aerospace vehicle systems.
MAE 495 Special Topics in Mechanical and Aerospace Engineering. 1-3 F,S. Offeredas needed to present new or special MAE subject matter.
FOR GRADUATES AND ADVANCED UNDERGRADUATES
MAE 501 Advanced Engineering Thermodynamics. Preq: MAE 302; MA 401 or MA511. 3(3-0) F. Thermodynamics of a general reactive system; conservation of energy and theprinciples of increase of entropy; the fundamental relation of thermodynamics; Legendretransformations; equilibrium and stability criteria in different representation; general rela-tions; chemical thermodynamics; multi—reaction system; ionization; irreversible thermo-dynamics; the Onsager relation; applications to thermoelectric, thermomagnetic and dif-fusional processes.
MAE 502 Advanced Energy Systems. Preq: MAE 401. 3(3-0) F. An engineering examina-tion of energy sources, both conventional and proposed. Review of existing energy conversionsystems and a critical examination of advanced systems, such as magnetohydrodynamics,fuel cells, solar, geothermal, wind, tides, thermal gradients in oceans and the hydrogeneconomy.
MAE 503 Advanced Power Plants. Preq: MAE 401. 3(3-0) F. A critical analysis of the 4‘energy balance of thermal power plants, thermodynamics and economic evaluation of al- \ternate schemes of development; study of recent developments in the production of pol/gill?lMAE 504 Fluid Dynamics of Combustion I. Preq: MAE 301, MAE 355 DIM.“0) F. Gas-phase thermochemistry including chemical equilibrium and introductory chemicalkinetics. Homogenous reaction phenomena. Subsonic and supersonic combustion waves inpremixed reactants (deflagration and detonation). Effects of turbulence. Introduction to dif-fusion flame theory.
MAE 505 Heat Transfer Theory and Applications. Preq: MAE 402 or equivalent. 3(3-0)F. Development of basic equations for steady and transient heat and mass transfer processes.Emphasis is placed on the application of the basic equations to engineering problems in theareas of conduction, convection, mass transfer and thermal radiation.
MAE 506 Advanced Automotive Energy Systems. Preq: MAE 408. 3(3-0) S. A criticalstudy of the various cycles and energy sytems for automotive transportation is carried out.The feasibility of automotive Rankine cycle power plants. Sterling engines, gas turbines andhydrogen-air fueled engines is discussed. Means of improving the efficiency and exhaustemissions of internal combustion engines and the use of alternative fuel sources are con-sidered. ~ .
MAE 51 lm%memn%fifi%flg%fififirgfii MA 511. 3(3~0)F. Modeling of mechanical systems for vibration analysis a resentation of exact and ap-proximate Wtechrriques. ec ‘ ibra on contro re~p esented and ex-perience on the analog computer is provided. ‘Qla‘fi'fl 4% 377 7
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MAE 514 Industrial Noise Control. Preq: MAE 315. 3(2-3) S. Provides definition of theindustrial norse problem, development of analytical problem solving skills, introduction to1nstrumentation, involvement in design project, laboratory demonstrations.
MAE 517 Instrumentation in Sound and Vibration Engineering. Preq: BB 331. Coreq:MAE 513. 3(3-0) F. This course is devoted to a presentation of measurement techniques andthe theory and operation of transducers and amplifiers. An introduction to signal analysistechniques such as power spectral density and correlation is also pro/xi edm 9/1/78 4
MAE 518 Acoustic Radiation I. Preq: MA 301 and MAEéggor asigiaea 3(3.0) F.introduction to the principles of acoustic radiation from vibrating bodies and their relatedfields. The radiation of simple sources, the propagation of sound waves in confined spacesand transmission through different media are considered. .
MAE 519 Theory of Noise in Transportation Systems. Preq: MAE 550. 3(3-0) S. A studyof the basic noise generating mechanisms encountered in transportation systems. Coverageincludes jet noise, propeller noise, helicopter noise, fan and compressor noise, aircraft in-duced community noise, surface vehicle noise models and efforts to control noise in trans-portation systems.
MAE 525 Advanced Flight Vehicle Stability and Control. Preq: MAE 462. 3(3-0) F. Pre—liminary analysis and design of flight control systems to include autopilots and stability aug-mentation systems. Study of effects of inertial cross-coupling and nonrigid bodies on vehicledynamics.
MAE 526 Inertial Navigation Analysis and Design. Preq: MAE 435 or 462. 3(3-0) S.Performance analysis and engineering design of inertial navigation components, subsystemsand systems. Development of transfer functions and application of linear system techniquesto determine stability, transient response and errors of gyroscopes, accelerometers, stableplatforms and inertial alignment systems. Error analysis and its significance. Preliminaryanalysis and design of typical inertial navigation systems for aircraft and marine vehicles.
MAE (MAT) 531 Materials Processing by Deformation. Preq: Six hours of solidmechanics and/or materials. 3(3-0) F. The course involves a presentation of the mechanicaland metallurgical fundamentals of materials processing by deformation. Topics to be dis-cussed include: principles of metal working friction, forging, rolling, extrusion, drawing, highenergy rate forming, chipless forming techniques, manufacturing system concept in pro-duction.MAE (MAT) 532 Fundamentals of Metal Machining Theory. Preq: Six hours of solidmechanics and/or materials. 3(3-0) S. The course involves a presentation of the mechanicaland metallurgical fundamentals of metal machining. Topics to be discussed include:mechanics of machining, temperatures generated, tool life and tool wear, lubrication, grind-ing process, electrical machining processes, surface integrity, economics, nomenclature ofcutting tools.
MAE 533 Finite Element Analysis of Mechanical and Aeronautical Systems I. Coreq:
MAE 415 or Preq: MAE 472. 3(3-0) F. Concepts and applications of the finite elementmethod for stress and deformation analysis. Explanation and application of a general pur-
pose flnite element program for stress and deformation analysis of simple structures and
load-carrying components.
MAE 534 Finite Element Analysis of Mechanical and Aeronautical Systems II. Preq:
MAE 533. 3(3—0) S. This course extends the finite element study, initiated in MAE 533, for
stress analysis to other fields of interest in mechanical and aerospace engineering. Topics
considered include vibration and frequency analysis, heat transfer, and potential flow. Two
topics of advanced stress analysis, thin shells and the bending of plates are also included.
MAE 535 Experimental Stress Analysis. Preq: MAE 316 or 371. 5(2-3) F. Theoretical
and experimental techniques of strain and stress analysis with empha31s on electrical strain
gages and instrumentation, brittle coatings, grid brittle coatings, grld methods and an intro-
duction to photoelasticity. Laboratory includes an investigation and complete report of a
problem chosen by the student under the guidance of the instructor.
MAE 536 Photoelasticity. Preq: MAE 316 or 371. 3(2-3) S. Theory and experimental tech—
niques of two- and three-dimensional photoelasticity including photoelastlc coatlngs, photo-
plasticity and an application of photoelastic methods to the determlnation of stress-strain
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distributions in loaded members.Laboratory includes an investigation and complete report ofa problem chosen by the student under the guidance of the instructor.
MAE 540 Advanced Air Conditioning Design. Preq: MAE 403, 404. 3(3-0) F. The designof heating and air-conditioning systems; the preparation of specifications and performancetests on heating and air-conditioning equipment.
MAE 541 Advanced Machine Design I. Preq: MAE 416. 3(3-0) F. An advanced inte-grated treatment of stress analysis and materials engineering devoted to current rationalmethods of analysis and design applicable to mechanical components. Primary attentionplaced on the determination and prediction of strength, life, and deformation/characteristicsof machine comp n nts as5dictz'aticilirly erform ncere uire $2757
MAE 550Wm regm 55401.3219giggff) Winew of basic thermodynamics pertinent toXgas dynamics. Detai ”‘14? e7m’Vvdigeneral equations governing gas motion in both differential and integralform. Simpli-NW[flfication of the equations to those for specialized flow regimes Similarity parameters. Ap-plications to simple problems1n various flow regimes.
MAE 551 Airfoil Theory. Preq: MAE 355. 3(3-0) S. Development of fundamental aero-dynamic theory. Emphasis upon mathematical analysis and derivation of equations of mo-tion, airfoil theory and comparison with experimental results. Introduction to supersonic flowtheory.
MAE 552 Transonic Aerodynamics. Preq: MAE 356. 3(3-0) S. A detailed study of thelatest theoretical and experimental findings in transonic aerodynamics, including two-imensional nd axisymm t ical flows.4 543/ or m 5503\9:E’iAE 553 Wreq:MAE 35efi§gi11 F. Equatiofig of motion inyfifil'fl supersonic flow. Prandtl-Meyer turns, method of characteristics, hodograph plane, super-sonic wind tunnels, supersonic airfoil theory and boundary layer shock interaction.
MAE 554 Hypersonic Aerodynamics. Preq: MAE 356. 3(3-0) F. A detailed study of thelatest theoretical and experimental findings in hypersonic aerodynamics.
MAE 555 Aerodynamic Heating. Preq: MAE 356. 3(3-0) F. A detailed study of the latesttheoretical and experimental findings of the compressible laminar and turbulent boundarylayers with special attention to the aerodynamic heating problem. Application of theory inthe analysis nd es1gnof aero pace ha d {d3 M14550? «(’3'th 1 ,/77

abgflMAE 556 mmmoanfim' AB 355 cream—303.3 30) s undamen-1tal principles of fluid dynamics. Mathematical methods of analysis are emphasized. Poten-tial flow theory development with introduction to the effects of viscosity and compres-sibility. Two-dimensional and three-dimensional phenomena arecm LUZ),4)qu 1mMAE 557 Dynamics of Internal Fluid Flow. Preq: MAE 356 o g Ageneral development of the governing equations of fluid motion with subsequent restrictionto incompressible flow. Exact and approximate solutions of the Navier-Stokes equations forinternal laminar flow and elementary boundary layer theory. Applications include hydrody-namic lubrication, converging-diverging channel flows, entrance flows and turbulent in-ternal flow.MAE 558 Plasmagasdynamics I. Preq: MAE 356, PY 414. 3(3-0) F. Study of basic lawsgoverning plasma motion for dense and rarefied plasmas, hydromagnetic shocks, plasmawaves and instabilities, simple engineering applications.
MAE 559 Molecular Gas Dynamics I. Preq: MAE 550. 3(3-0) F. Statistical mechanics asapplied to the derivation of the equations of gas dynamics from the microscopic viewpoint.Collision processes, treatments of viscosity, heat conduction and electrical conductivity.
MAE (EE) 565 ,Gas Lasers. Preq: MAE 356 or equivalent, PY 407. 3(3—0) F. Study of theprinciples, design and potential applications of ion, molecular, chemical and atomic gaslasers.
MAE 570 Theory of Particulate Collection in Air Polution Control. Preq: MAE 409 orgrad. standing. 3(3-0) S. Particulate matter is classified and its properties are described. Themotion of particles as applied to particulate collection is carefully analyzed. The elements ofaerodynamic capture of particles are developed and applications in filtration and liquidscrubbing are considered. Fundamentals of acoustical, electrostatic and thermal precipi-tation are introduced. Sampling techniques and instrumentation are also considered.1 and;11141:?)(0143545 4111141145an(11113 3 1/11Wop-WWW1.flwww
ma$951.25. 1.1fiafetf’ 3f?74%?24waa12477
mittdfifiea) 10104 O mnhfi (111041channel 38—0 0%
mamasugtias Ram 1m011411oc1C3141u1a 11111124114717580
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MAE .58t3 Project Work in Mechanical Engineering. 1-6 F,S. Individual or small groupinvestigaion of a problem stemming from a mutual student-faculty interest. Emphasis isplaced on providing a situation for exploiting student curiosity.MAE 589 Special Topics in Mechanical Engineering. Preq: Advanced undergrad. orgrad. standing. 3(3-0) F,S. Faculty and student discussions of special topics in mechanicalengineering.mefi§0§%%gyla% darlqlimat {Minis in Opkmzakbrtgfo 3‘ m 33 24/77
MY 201 Atmospheric Environment. Preq: High school physics, chemistry, algebra, trigo-nometry, or equivalent. 3(3—0) F,S. Nature and processes of the atmosphere, interactionswith land, sea, and life at the surface, relations to other components of the solar system;measurements and surveillance ofthe atmosphere and relations to climatology, weather fore-casting, weather modification and air pollution, and applications to various humanactivities. '
MY 386 Climate Near the Ground. Preq: MA 112, PY 221. 3(3-0) S. Analysis of basicphysical states and processes at the interface of atmosphere with land surfaces and vege-tation in terms of the meteorological controls. Designed to serve needs in the various plantsciences.

. MY 411 Introductory Meteorology. Preq: PY 208 or 212; MA 201 or 212. 3(3-0) F. Thephysical setting: coordinates, planetary motion, gravitation; composition and structure ofthe atmosphere; insolation and diurnal phenomena; heat balance of the atmosphere; con-sequent distribution of variables of state, motion and weather.
MY 412 Atmospheric Physics. Preq: MY 411 or CI. 3(3—0) S. Atmospheric effects onelectromagnetic and acoustic transmission, and the consequent phenomena; terrestrialradiation; adar -_eteorolo visibility ospheric electricity and magnetism. JOE. . . ‘ 4’ a _' .--:‘:" 3.: " :‘: ':-":: '4‘ M.Preq:RY—208—er-2§:2;MA2O2./ MV'e-ZF. The variables of state and thermodynamics of dry and mois air in the atmosphericsystem; water phase changes, hydrostatics and altimetry; stabiwection‘ and dif-fusion; transfers at the surfa e; natural modification of air. W 013% 8/7?O 4MY 422 Atmospheric ' ‘ . » . . . ' s. Preq: PY 208, MA202cm ‘or Cl. 36:63} F. Properties and fields of atmospheric motion, and variations with time; force (,5and force fields; equilibrium and accelerated motions; the boundary layer and momentum g/Zgtransfer; continuity, pressure tendency and divergence-vorticity theorems.
MY 435 Measurements and Data Systems. Preq: MY 421. 3(2-3) F. Meteorological in-struments, observations and networks; data communications, reduction and presentation;meteorological charts and diagrams, fundamental anal sis'of physical distribu ions 3/7g

fa -42 9?MY 441 Meterological Analysis I. Preq: MY-42 , ’. 3(3-0) S. T ry an lana ymospheric distributions, processes and developments in the t ee space dimensions and

of atmospheric distributions, processes and developments. employing re . rly availablemeteorological data and the principles presented in prerequis1te and cor iSite courses. Stu-dent gains working knowledge of integrated atmospheric systems and processes through de-

time. -
MY 443 Meteorological Laboratory/(Preq: MY 435; Coreq: MY 441?;(fig . #Z/

75/

FOR GRADUATES AND ADVANCED UNDERGRADUATES
MY 512 ' . : 3-0) F. Meteoro
and e ts and their trans r rough the earth’s surface.
MY 521 The Upper Atmosphere. Preq: MY 411 or Cl. 3(3-0) S. Meteorological conditionsin the upper atmosphere from the stratosphere to the ionosphere._Compos1tions, mean dis-tributions and variabilities, and circulation and transport properties in the region. PhySicaltheories.
my»: mini mefiggfi) allohi? <2.“ <2th . 8 ‘
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MY 525 Numerical Weather Prediction. Preq: MY 524, CSC (MA) 427 or equivalent andsome FORTRAN programming experience. 3(3-0) 5. Physical and mathematical basis ofnumerical weather prediction with computer experiments to demonstrate principles andtechniques. Topics include basic equations and methods of dynamical prediction, scaleanalysis, integral constraints on vorticity and energy, consistent sets of prediction equations,filtered equations, finite-difference methods, computational instability, relaxation methods,simple barotropic and baroclinic models, NWS operational models. Watson
MY 555 Meteorology of the Biosphere. Preq: PY 205 or 211; CH 103 or 107; MA 102 or112. 3(3-0) F. For graduate students in the life sciences. The physical principles governing thestates and processes of the atmosphere in contact with earth’s surface ofland, water, and life.Exchanges of heat, mass, and momentum are analyzed for various conditions of the at-mosphere and surface, and as a function of seasoék,tynebfnavgeogralph 7cylocation.
MY 556 Air Pollution Meteorolo req 555 o equ t. 3(3-0) S. Themeteorological aspects of air po 11, especially for nonmeteorologists engaged1n graduatetraining for work involving air pollution.
MY 593 Advanced Topics. Preq: Consent of Staff. 1-6 F,S. Special topics in meteorology,provided to groups or to individuals.
Microbiology
FOR ADVANCED UNDERGRADUATES
MB 401 General Microbiology. Preq: BS 100, CH 223 or 220. 4(3-3) F,S. Rigorous intro-duction to basic principles and concepts of microbiology. Recommended for students in bio-logical and agricultural sciences curricula and for all students planning to take furthercourses in microbiology Elkan, Luginbuhl
MB (FS) 405 Food Microbiology. 3(2-3) F. (See food science, (pagq240 ”0 wJ/‘I/ES
MB 411 Medical Microbiology. Preq: MB 401. 3(3-9) . (Eehgrisrvesuudy of/teprocesses by which pathogenic microorganisms cause disease cand the biological defensemechanisms by which the host resists. Methods of diagnosis, prevention and therapy of com-mon diseases of microbial origin will be considered. Luginbuhl.
MB 490 Special Studies in Microbiology. Preq: Three courses in microbiology and CI. 1-3 F.S.Sum. Undergraduate students will be given an opportunity to participate in thecurrent research program of a faculty member or to participate in a special study of an ad-vanced undergraduate topic. Staff
FOR GRADUATES AND ADVANCED IINDERGRAD%:LE15W
MB 501 Advanced Microbiology. Preq: MB 4013-30) F. A study1n somedepth of microbial structure and function, microbial ecology and characterization of1mpor-tant groups of microorganisms. Perry
MB (FS) 506 Advanced Food Microbiology. 3(1-6) S. (See food science, page 240.)
MB 514 Microbial Metabolism. Preq: MB 401, BCH 351 or BCH 551. 3(3-0) S. A studyof the physiology and metabolism of microorganisms and their regulatory mecha-nisms. Dobrogosz
MB 521 Microbi . : . . ' . . of theecol ical role microorgani 'n ' ' ' ' ' 0th r livingorganis nd their function1n biodegradation and recyc 1 ‘ ‘ eco-system. Perry
MB (SSC) 532 Soil Microbiology. 4(3-3) S. (See soil science, page 314.)
MB 551 Immunology and Serology. Preq: MB 401. 3(2-2) S. A study of the basic con-cepts and principles of antibody production, antigen-antibody interaction, and the labor-atory techniques for their demonstration and study. Lecce
MB (20) 555 Protozoology. 4(2-6) S. See zoology, page 329.)MB (BCH, GN) 561 Biochemical and Microbial Genetics. 3(3-0) S. (See biochemistry,page 192.) 11?l 551 mLmoi I {st—{13.1%.} 3 ‘
“$2553 mmimotm cm ago-531‘ 11/17



MB (BAE, CE) 570 Sanitary Microbiology. 3(2-3) S. (See civil engineering, page .)MB 571 Virology. Preq: BCH 551, MB 401. 3(3-0) An introduction to the fundamentalaspects of Virus-cell interactions. These include virus attachment and penetration, intra-cellular virus replication, metabolic changes occurring in cells as a result of virus infectionand virus-induced cellular transformations. Johnston
MB (BO) 574 Phycology. 3(1-4) S. (See botany, page 196.)
MB (BO, PP) 575 The Fungi. 3(3-0) F. (See botany, page 196.)
MB (BO, PP) 576 The Fungi—Lab. 1(0-3) F. (See botany, page 196.)
FOR GRADUATES ONLY
MB 590 Topical Problems. Preq: CI. Credits Arranged. F,S.
Military Education and Training
AEROSPACE STUDIES (AIR FORCE ROTC)

”9 AS 121 The Air Force Role in the Department of Defense I. 1(1—1) F. Initial course in thefour-year AFROTC curriculum. Familarizes student with the mission, organization and doc-trine of the US. Air Force and US. Strategic Offensive Forces. Introduction to US.Strategic Defensive Forces. The laboratory, Corps Training, provides experience in drillmovements, knowledge of customs and courtesies expected of an Air Force member,knowledge of Air Force career opportunities, and the life and work of the junior officer.
AS 122 The Air Force Role in the Department of Defense 11. Preq: AS 121 or equivalent.1(1-1) S. Continues study of US. Strategic Defensive Forces. Familiarizes student withAerospace Support Forces and US. General Purpose Forces, including those of the Army,Navy and Marines. Corps Training stresses fundamentals needed to capably assume and dis-charge future responsibilities in AFROTC and the US. Air Force.
AS 221 The Development of Airpower I. Preq: AS 122 or equivalent. 1(1-1) F. Airpowerfrom the early years of powered flight through World War II. Emphasis on the developmentof employment concepts. Factors which have prompted research and technological change.Events which show the impact of airpower on strategic thought. Corps Training developsskills and further studies the junior officer environment.
AS 222 The Development of Airpower II. Preq: AS 221 or equivalent. 1(1-1) S. Airpowerfrom the end of World War II to the present. Emphasis on employment concepts,technological change, and the impact of airpower on strategic thought. Leadership ex-periences and study of junior officer environment in Corps Training.

N .CATI and! if u , h .0 ‘- : - - - '- .n.oc1e y . Preq: Fouryear 3’17
AFROTC Cadets, AS 222; Two year non-veteran students, satisfactory completion of a six M75177
week field training course (see below). 1(3-1) F. The role of national security forces in con-
temporary American society. The professional military as it relates to the American political
and social system. Formulation of military policy is examined in terms of international anddomestic constraints. A treatment of the development of modern defense strategy. The stu-
dent studies and practices communicative skills. Corps Training provides for advanced
leadership experience.
AS 322 National Security Forces in Contemporary American Society II. Preq: AS 321.
2(3-1) S. Continues the study of national security forces in contemporary American society.
Focuses on strategy and management of modern conflict and formulation and imple-
mentation of US. defense policy. Brief study of the Air Force Officer classification and as-
signment system. Students develop their communicative skills and participate in advanced
leadership ituations in Co Trai ' ' . j; WW 8'AS 421 .: “-A‘A W ‘. .- - . ‘Ipreq; AS 329. 1(3. F. Class a o agjfii “ZZIW
include exploration and practical experience in the need for leadership and a study of human"i
behavior and relations that affect military leadership. Professional self-discipline, imposed
discipline of military law, and an examination of the variables affecting leadershlp. Em-
phasis on developing the communicative skills, leadership abilities and basrc knowledge re-
quired of a future Air Force junior officer. ‘
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C ‘9 Aka-103*”AS 422 \Manageinent’Ap‘pMmm.AS 421. 2(311)sClass and laboratory study of and practical experience with management functionsin themilitary environment. The planning, organizing, directing, controlling and coordinatingfunctions of management; the command and staff functions in advising, problem solving anddecision-making situations. Emphasis on developing communicative skills, leadershipabilities and basic knowledge required of an Air Force junior officer.
AS 499 Flight Instruction Program Ground School. 0(3-0) S. Develops aeronauticalknowledge required by the Federal Aviation Administration for private pilots. It familiarizesstudents with the appropriate general and visual flight rules of Part 91 of the Federal Avia-tion Regulations, obtaining and evaulating of flight weather reports and flight planning ele-ments such as plotting courses, estimating time enroute and fuel requirements. Required inthe Flight Instruction Program (FIP) for Air Force ROTC cadets.
FIELD TRAINING COURSES
AFROTC field training is offered during the summer months at selected Air Force basesthroughout the United States. Students in the four-year program participate in four weeks offield training during the summer after their sophomore or junior year. Students applying forentry into the two—year program must successfully complete six weeks of field training priorto enrollment in AFROTC.Major study areas in the four-week field training program include junior officer training,aircraft and aircrew indoctrination, career-orientation, survival training, base functions andAir Force environment, and physical training.The six-week field training program covers all four-week field training program areas plusall of the subject matter received by four-year program cadets during their freshman andsophomore years in the General Military Course, including corps training. five,9Y3»MSilita& Science (ArmyR(L8Cliféttodufllam ~bRUTG Md? Ute {WW “$11
&W.lem15310n and organization of the U.S. Army andanintroduction to Army ROTC}Advantages, opportunities and benefits of becoming an of-ficer in the Army are examined and discussed. Practical work in marksmanship and otherskills such as rappelling1s e haféikdga Leage hip LabwgatorygigcmMillimg cgckgairw

MS 102 Military Science}. seminarliiigp tfia immve 1ga es renttopics of interest to the Army. Instruction and practical work1n the fields of leadership and,management. Leadership 112:0?th 1:1uesqtdgi/Ie‘gulégsize S 101 ca 5. 3573h713§§7é7m
MS 201 Military Scrence req IVA“M O or eq 1va 11 credit (2-0 .survey of American military history to include an examination of how numerous variablessuch as the political, social, and economic systems have influenced the military establish-ment. Leadership Laboratory will continue to emphasize the application of leadership andmanagement techniques du1fifiracfl§ae¢€ises§almymg
MS 202 Military Science S WmkJiequivalent credit. 1(2-0S.ning organization and conduct of small unit operations. The second half of the semester willbe devoted to developing land navigational skills. Leadership Laboratory continues toemphasize leadership and management training and in particular focuses upon classroom in-struction in a practical field virorbrn 2hRowley

Mitt ‘1‘““3MS 301 Military Science req: an or pri military servic ,or c mple-tion of ROTC basic camp or itsequivalent. 1(2- 0 F. Instructionin advanced leadership andmanagement utilizing case studies and a seminar approach. The second half of the semesterwill be devoted to developing means of communication in an instructional atmosphere.Leadership Laboratory includes practical application of classroom work in a tactical en-vironment. moflakuwkuéMFQUW00WWLuplfiigr
8!

4M

MS 302 Military Sciencer I and MS II or prior military service, or comp e-tion of ROTC basic camp or its equivalent. 2(2-0 S. Planning, organization, and execution ofmilitary operations. A portion of the semester will be devoted to an examination of thenumerous officer specialties in the Army. Leadership Laboratory continues to emphasizeleadership and management training in addition to the development of practical military5 ill such as orienteering, rappelling, etc. Lupus' dLT ' .Preq: MS 302.1(20) F. A seminarapproach to military management procedures to include organizational theory, operational
2mg ass 113mm WWfifi\17 Lg 47g\1WMQCM LEQQhW‘
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techniques, staff planning and implementation, and the fundamentals of military law.Leadership Laboratory emphasizes the practical application of classroom instruction by ex-ercising full command and staff responsibility in planning and executing all phases of fieldtr in', and leadershi velo rréfint. Kehoegt,“ 3mm. - 33011 l 73M Mim$pand Managemlent. Preq: S 401. 2(2-0 S. Seminar ap-procah to leadership and management in the military environment, the problems of develop-ing nations, world position of the United States, and management of personal affairs.Leadership Laboratory continues to emphasize MS 401 goals, uses field training exercises asthe medium for preparation for commissioning and subsequent active Army Service. Kehoe
Music
MUS 100 Instrumental Music. Preq: Satisfactorily passing audition. 1(0-5) F,S. The per-formance and study of the best in instrumental music. Assignments to various organizationsmade according to instrument played and individual interests and abilities.
MUS 110 Choral Music. Preq: Satisfactorily passing audition. 1(0-4) F,S. The perfor-mance and study of the best in choral music. Assignments to various organizations made ac-cording to individual interests and abilities.
MUS 200 Understanding Music. 3(3-0) F,S. To assist students in developing under-standing and comprehension of music heard today. Emphasis is upon evaluating musical ele-ments and content, form, style periods, and design.
MUS 210 A Survey of Music in America. 3(3-0) Alt. yrs. A historical survey of music inthe United States from colonial times to the present, with emphasis on the major influenceswhich have shaped the musical literature of America. The objective of the course is to de-velop an awareness and understanding of the indigenous musical forms and styles and of therole this music has played in the development of the important cultural traditions of the Un-ited States.
MUS 215 Music of the 17th and 18th Centuries. 3(3—0) Alt. years. Examine selectedEuropean music from 1600 to 1800, emphasis on concepts of compositional style, reflectionsof certain broad cultural tendencies and purely musical phenomena. Study of specific formsand genres as they evolved during this period.
MUS 220 Music of the 19th Century. 3(3-0) Alt. yrs. Course designed to provide an in-sight into the significant musical forms of the western world in the 19th century. Subjectmatter will include an analysis of the musical literature of the prevailing forms, its composersand the relation of music to other art forms of the time period.
MUS 301 Basic Music Theory I. 3(3-0) F,S. Introductory course for students with no for-mal musical background. Basic elements of music. Exercises in notation, ear training, writ-ten harmony, and the application through a study of selected compositions from the musicalliterature.
MUS 302 Basic Music Theory II. Preq: MUS 301, CI. 3(3—0) F,S. Continuation of MUS301. Musical analysis of representative works. Further study of choral functions through writ-ten exercises. Compositions written by students using as a model a piece from the standardmusical literature which employs principles studied throughout the course.
MUS 320 Music of the 20th Century. 3(3-0) Alt. years. Traditions and innovations inrepresentative music of this century are examined. Emphasis upon musical ideas andmaterials.
MUS 401 Music Composition I. Preq: MUS 301 or 302 or C1. 3(3-0) F. Writing coursedesigned to provide non-music majors experience in creating their own musical compositions.
Students will learn basic skills in manipulating musical materials which include harmonic,melodic, rhythmic, and contrapuntal characteristics of all periods of music.
MUS 402 Music Composition II. Preq: MUS 401 or C1. 3(3-0) S. Emphasis on 20th cen-tury compositional techniques. Study and construction of larger musical phrases and formsand the harmonic and contrapuntal principles employed within their construction. Study in
techniques of orchestration.
MUS 495 Special Topics in Music. 1-3 F,S. Offered to focus on new or special subjectmatter not covered by existing courses. -
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Nuclear Engineering
NE 201 Applications of Nuclear Energy. Preq: PY 208. 3(3-0) S. An elementary introduc-tion to nuclear energy. Topics include radioactivity, fission and fusion, power production,isotopes, radiation detection, radiation safety, environmental effects and energy resources.The student is given a broad perspective of nuclear engineering and introduced to both fun-damentals and applications. Verghese, StamNE 302 Fundamentals of Nuclear Engineering. Preq: NE 201, PY 410. 4(3—2) F. An in-troductory course in nuclear engineering. Topics include neutron physics, reactor theory, andreactor operations. Emphasis on basic principles underlying the design and operation ofnuclear systems, facilities and applications. Laboratory sessions include the various techni-ques of radiation detection and measurement, reactor nuclear instrumentation, and reactormeasurements. StamNE 401 Reactor Analysis and Design. Preq: NE 302 or 419. 4(3-2) S. Elements of nuclearreactor theory and reactor operation, including neutron slowing down and diffusion, Fermiage theory, multigroup concepts, criticality of homogenous and heterogenous reactors, andreactor dynamics. Observation and measurement of reactor behavior and correlation withtheory. Stam
NE 402 Reactor Engineering. Preq: NE 302 or 419. 4(3-2) F. Engineering topics pertinentto the design of reactors are stressed, including heat transfer and fluid flow in reactors, rele-vant computer codes, power plant thermodynamics, and shielding. Laboratory experimentsare included. Verghese
NE 403 Nuclear Engineering Design Projects. Preq: NE 402. 3(2-3) S. Student projectsin design of practical nuclear engineering systems. Preliminary designs are developed byteams with advice by faculty as needed, and reports are presented in oral and written form.Current and future systems are emphasized, and use of computers is encouraged.GardnerNE 404 Radiological, Reactor, and Environmental Safety. Preq: NE 302 or 419. 3(3-0)F. A basic course in health physics and the environmental aspects of nuclear power genera-tion. Topics include: biological effects of radiation, dose-role evaluation, radiation monitor-ing, and radiological safety; reactor effluents and radioactive waste disposal; regulationsgoverning radiation exposure and the release of radioactivity into the environment; environ-mental impact of nuclear power plants. Elleman, Kohl, Zumwalt
NE 405 Reactor Systems. Preq: NE 402. 3(3-0) S. Nuclear power plant systems, theirdesign criteria, design parameters, and economics. Topics covered include: PWR, BWR,HTGR, their primary loops, auxiliary and emergency systems; containment; radwaste han-dling; reactor control systems and reactor operation; quality assurance; cost components ofnuclear power. Bohannon, Saxe
NE 412 Nuclear Fuel Cycles. Preq: NE 302. 3(3-0) S. Processing of nuclear fuel withdescription of mining, milling, conversion, enrichment, fabrication, irradiation, shipping,reprocessing, and waste disposal. Fuel cycle economics and fuel cost calculation; bum-upcalculations and design of reload cores; plutonium and thorium utilization. Verghese
NE 414 Nuclear Power Plant Instrumentation. Preq: NE students: EE 331, 332; BE stu-dents: NE 419. 3(3-0) S. Treats the instrumentation required for control and safety of anuclear power plant. The dynamic behavior of a nuclear plant is developed so that thecharacteristics required of the instrumentation may be stated. Methods for combining thevarious measured parameters, e.g. neutron flux, coolant flow, coolant pressure, temperature,to achieve safe operation are discussed. Protection against loss-of—power, lightning, etc. aretreated. Saxe
NE 419 Introduction to Nuclear Engineering. Preq: PY 202 or 208. 3(3-0) F,S. Nuclearenergy applications, including nuclear reactor materials, reactor theory, shielding, thermaland hydraulic analysis, and control. Uses of nuclear fission and its by-products in research,industry and propulsion. Major engineering problems are defined and methods of approachoutlined. Course designed for students in other departments. Staff
NE 491, 492 Nuclear Engineering Topics I, II. Preq: CI. Variable credit. 1-4 F,S. De-tailed coverage of special topics such as: radiation applications, quality assurance, reactoroperation, reactor control, and nuclear measurements.Gardner, Verghese, Bohannon, Saxe, Stam
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NE 501 req 2 or 4193 r1nc1p s oneutron motion inmatter emphasizing the analysis of the nuclear chain reactor, including neutron mechanics,flux distribut'ons c itical massjalculatlionfi, time ha ior, two group model, and reactivity. . _ Mfiza £7,7 Murray

- 2- - - - nfleq: i. ( ) S ements of design and operation, in-eluding reactor materials, thermal an; hydraulic analysis, contro} anzd safety, and thermalSiewertand fast re tor system iéggéggico w l 7
NE 505 mg1%me rmg. Preq: NE 501, 511, Coreq: NE502, 512. 3(1-4) S. Laboratory exerimentsclwillusgfit§11~principles and concepts covered inNE 501,502,511 and 512. Gardner, Stam
NE (PY) 511 Nuclear Ph sics for Engineers. 3(3-0) F. (See physics page 293.)

' s of radiation interifig' fety, effects 0% [/78radiation on biological and structural materials, an in ustrial applications of ra iolsotopesand radiation. Zumwalt, Gardner
NE (MAT) 562 Materials Problems in Nuclear Engineering. Preq: Advanced un-dergrad. standing. 3(3-0) F. Reactor component design considerations determined bymaterials properties as well as by nuclear function are covered. Emphasis is placed on radia-tion effects and other concepts pertinent to the selection of materials for nuclear reactors foreither terrestrial or space applications. Beeler, Fahmy
NE (MAT) 573 Computer Experiments in Materials and Nuclear Engineering. 3(3-0)S. (See materials engineering, page 268.) . Beeler
NE (CE) 574 Environmental Consequences of Nuclear Power. Preq: CI. 3(3-0) S. En-vironmental consequences resulting from electrical power generation, with emphasis onsiting, construction, and operation of nuclear power plants. Kohl, Zumwalt, Smallwood
NE 591, 592 Special Topics1n Nuclear EngineeringI, II. Preq: CI. 3(3-0)F,S.Topicsin-clude fast breeder reactors, nuclear fusion, computer techniques Staff
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NTR (ANS, FS) 30] Nutrition and Man. 3(3-0) F,S. (See animal science, page 189.)
NTR (ANS, PO) 415 Comparative Nutrition. 3(3-0) F. (See animal science, page 189, orpoultry science, page 302.)WWfit' . mm ‘ , pa . 4/13/75?
NTR 490 Nutrition Seminar. Preq: Sr. standing. 1 F,S. Reviews, analysis and dis-cussions of information and proposals relating to problems in human nutrition and alliedareas.
NTR 590 Topical Problems in Nutrition. Preq: Grad. or sr. standing. 1-6 F,S. Dis-cussions, readings and analysis of problems of current interest in nutrition and closely) allied
06492018410in73110.1 Ul. Wfiasliom Magak 1-3 .1235 8/7%:

era1 Resear 9:23:90“;OK 501 'Introduction to Operations Research. Pre : , . 3(3-0) F,Sum. OR ap-proach: modeling, constraints, objective and criterion. The problem ofMultiple cirteria. Op-timization, Model validation. The team approach. Systems Design. , Examples. ORmethodology: mathematical programming; optimum seeking; simulation, gaming; heuristicprogramming. Examples. OR applications; theory of inventory; economic ordering under de-terministic and stochastic demand. The production smoothing problem; linear andquadratic cost functions. Waiting line problems: single and multiple servers with Poisson in-put and output. The theory of games for two-person competitive situations. Project manage-ment through PERT-CPM. Graduate Staff
GR (IE, MA) 505 Mathematical Programming I. Preq: MA 405. 3(3-0) F,Sum.Mathematical methods applied to planning problems. Linear programming, a rigorous andcomplete development of the theoretical and computational aspects of this technique and adiscussion of applications. M)Graduate Staff
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Post— .,Humean and Post-Kantian ophies of the 19th century. Metzger ’
PHI 319 Roots of Contemporary Philosophy. 3(3-0) F. A critical examination of the mostrecent history of contemporary Anglo-American philosophy. Following a brief presentation ofNineteenth Century idealism, the course traces in detail the rise and development of realismin the current century. The foci of the course are the historical roots of modern scientificrealism, beginning with the naive realism of Moore and Russell and passing successively toLogical Positivism, Ordinary Language philosophy, and Quinean empiricism. Auerbach
PHI 330 Metaphysics. 3(3-0) S. An examination of metaphysical problems and questions,most of which have classical origins but which will usually be treated from a contemporaryperspective. Typical problems are those connected with appearance and reality, free-will anddeterminism, mind and body, and space and time. Carter
PHI 333 Theory of Knowledge. 3(3-0) F,S. This course is concerned with the analysis ofsuch central concepts as knowledge, belief, and truth, and the investigation of the principlesby which claims to know may be justified.
PHI 335 Symbolic Logic. 3(3-0) F,S. An introduction to modern symbolic logic. Examina-tion of the procedures for the translation of certain English sentences into logical notationand for the manipulation of that notation, so as to produce correct inferences in it. Also an in-troduction to the mathematical study of logic, i.e., of the properties of the symbolic systemitself. Levin
PHI 336 Topics in the Philosophy of Logic and Language. 3(3-0) F,S. Each year thiscourse will treat one or more of the problems associated with the philosophical investigationof logic and language. Among the many topics covered will be the distinction between sen-tences, statements, and propositions; referential opacity; the modalities; the nature of gram-mar; problems in semantics; and the relation between formal and natural language. Staff
PHI 340 Philosophy of Science. 3(3-0) F,S. An examination of the character and functionof “explanation” in scientific activity, the concepts of law and theory, the role of inductiveconfirmation, and the relationship between natural and social sciences. Nagel
PHI 341 Topics in the Philosophy of Science. 3(3-0) S. Provides an opportunity for thedetailed investigation of some of the special problems in contemporary philosophy of science.Each year the course will consider at least some of the following problems: explanation andtheory, confirmation, philosophy of physics, philosophy of psychology, and the philosophy ofthe social sciences. Nagel
PHI 402 Advanced Logic. Preq: PHI 335 or Cl. 3(3-0) S. A formal study of the notions oftruth and provability, this course emphasizes some of the theorems of mathematical logichaving philosophical importance —- Godel’s incompleteness results and Church’s theorem,for example. ‘ i tro-uction to recursive function theory. Staff
PHI 490 989.“. .-‘0 special studie ' : . phi1050uy, with em -. s-‘mdcritical analysis. Students are - e to be familiar w’ ‘ ' - major doctrines 0 modernwestern philosophy. ‘ Staff
PHI 492 Philosophy Seminars on the Human Condition. 3(3-0) F,S. The seminars willbe directed to exploring in a philosophical way the wide range of issues characterizing humanexperience and the human condition — such issues as capital punishment, abortion, civilrights, automation, and the quality of existence. Staff
PHI 498 Special Topics in Philosophy. Preq: Six credits in PHI. 1-6 F,S. This course isused to offer areas of study which appear only rarely in the curriculum. It will also function asa readings course for honors students in philosophy. Staff

.In-'
or in the literature 0 e of the main problems of philosophy. Staff
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Physical Education
(All courses are taught for one-half semester unless otherwise noted. For a final grade andone semester credit to be received, the student must complete a full semester of either a fullsemester course or two one-half semester courses taken in the same semester.)

PRESCRIBED COURSES
fPE 100 M, PE 100 W (F,S) Health and Physical Fitness. (Full semester). 1(0—2) F. A lec-ture laboratory course to assess and improve the individual’s physical fitness, and to conveyhealth/fitness knowledge.
PE 112 Beginning Swimming I. (8 or 16 weeks depending upon individual). 1(0-2)F,S,Sum. Teaches nonswimmers the basic swimming skills necessary to demonstrate sur-vival swimming ability.
PE 113 Beginning Swimming II. 1(0-2) F,S. Prepares weak swimmers for the inter-mediate swimming course.
PE 118 Restricted Activity I. 1(0-2) F,S. Meets the needs of individuals who have tem-porary or permanent physical impairments. Students enrolled in this program must obtain arestrictive form from the Student Health Service.
PE 119 Restrictive Activity II. 1(0-2) F,S. A follow-up of PE 118.
CONTROLLED ELECTIVE COURSES
AQUATICS
PE 221 Intermediate Swimming. 1(0-2) F,S,Sum. Gives the student competence in fourbasic strokes and two dives.
PE 222 Water Sports. 1(0-2) F. Water polo and water basketball, plus improvement instamina and water skills.
PE 223 Advanced Lifesaving. Pre'q: PE 221 or equivalent. (Full semester). 1(0-2) F,S.Designed to qualify students for a Senior Red Cross Lifesaving certificate.
PE 224 Water Safety Instructors. Preq: PE 223 or equiv. (Full semester). 1(0-2) F,S.Designed to ualify s de ts for a Re? Cross Water Safety Instructor’s rating..wlilé £77 “l3." 71 . . .PE 225 1v1n . req: De onstrate swrmming profic1ency. (Full semester). 1(0-2)F,S. Approgiate and safe use 0 scuba diving equipment and related in-water skills.only Ma. ' 1411 9415?)? 9171 c 77“swag. W3 awesome :Co-aW- . .94; 1PE 232 Persona efense. 1(0- ) F, . 0 promote mastery of fear that may arise from theanticipation of violent personal contact and to equip students with the techniques for per-sonal defense. To include falls, throws, counters, locks, escapes.
PE 233 Boxing. 1(0-2) F,S. Acquaints the student with the fundamentals, skills, historyand rules. Emphasis on defensive techniques. -
PE 238 Wrestling. 1(0-2) F,S. Wrestling skills at the beginning level; teaching developingstrength and endurance; and fostering good sportsmanship in a combative sport.
DEVELOPMENTAL ACTIVITIES . . .' , ._ . . ' . ' . .
PE 117 Gymnastics. 1(0-2) F,S. Fundamentals on the parallel bars, side horse, trampolineand mats.
PE 231 Body Mechanics. 1(0-2) F,S. A program of physical development and coordinatedmovement.
PE 236 Track and Field. 1(0-2) F,S. Develops knowledge, skill and interest in track andfield events.
PE 237 Weight Training. 1(0-2) F,S. Provides essential knowledge of the principles ofmuscular strength development; and, an opportunity to acquire skill in a variety of pro-gressive resistance exercises.
PE 239 Modern Dance. 1(0-2) F,S. Knowledge, skill and application of modern dance. Itemphasizesthe basic fundamentals of body movement executed to music.
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INDIVIDUAL SPORTS
PE 234 Square Dance. 1(0-2) F,S. Coeducational course in square dance covering mixers,clogging, Schottische, two-step, Polka, Waltz, and Mazurka. Western square dancing alsoincluded.
PE 240 Social Dance. 1(0-2) F,S. Fundamentals of leading and following including fox-trot, swing, waltz, cha-cha-cha and rumba.
PE 241 Angling. 1(0-2) F,S. Spin, fly and bait casting and an understanding of gamefishing.
PE 242 Badminton. 1(0-2) F,S,Sum. Skill development in the fundamental skills andstrategy of the sport are emphasized. Includes history and rules of competition.
PE 243 Bowling. 1(0-2) F,S. Ball selection, grips, stance and delivery along with rules,history, scoring and the general theory of spare coverage.
PE 244 Fencing. 1(0-2) F,S. Fundamentals, skills, techniques and rules.
PE 245 Golf. 1(0-2) F,S,Sum. Teaches beginners the grip, stance, swing and use of thevarious clubs, along with the history of sport and etiquette of play.
PE 246 Handball. 1(0-2) F,S. Fundamental skills, history and rules.
PE 247 Roller Skating. 1(0-2) F. The fundamental skills of skating, emphasizing balanceand speed.
PE 248 Squash. 1(0-2) F,S. Fundamental skills, history and rules.
PE 249 Tennis I. 1(0-2) F,S,Sum. Gives beginners a knowledge of history, rules andstrategy as well as fundamental skills of tennis.
PE 250 Tennis II. Preq: PE 249 or equivalent. 1(0-2) F,S. A follow-up of PE 249 withemphasis on game strategy and doubles play.
PE 251 Target Archery 1(0-2) F,S, Sum. Emphasizes development of fundamental skills;including safety, competition, and selection and care of equipment.
PE 252 Downhill Skiing. 1(0-2) F,S. Fundamentals including safety, care of equipment,control, straight run, turns, and slalom. Offered in December during holidays and springsemester break dependent upon weather conditions. Minimum of 3days on slopes requiredfor credit.
PE 253 Orienteering. 1(0-2) F,S. To teach the skills usedin the sport of orienteering.Orienteeringis the ability to navigate on foot from_defined point to defined point, with use ofmap and compass,in the shortest possible time.
PE 254 Beginning Equitation. (Full Semester) 1(02) F,S. Beginningcoui'seemphasizinghunt seat equitation, care of horse and tack and control skills at the walk, trot and canter.(Offered in conjunction with MacNair’s Stables under supervision of Department of PhysicalEducation).P day;CP 255 S ll g Preo: rigs”Cam Moreneao - ailing inc u-ing safety, care of b ts,winds, riggi g, kno and basic .' ' g language. To be taught after commencement in a five«day pe : . (At least three days on boats require for c edit)251 saws are) an31-1 *5!“TEAM SPORT
PE 116 Soccer. 1(0-2) F,S. Emphasizes the basic skills of soccer. Team offense and defenseare taught. Includes competitive experience in class.
PE 260 Lacrosse. 1(0-2) F,S. Designed to teach the history, rules, strategy and fundamen-tal skills of Lacrosse.
PE 261 Basketball (Men). 1(0-2) F,S. Emphasizes offensive and defensive skills de-velopment and systems of team work. Includes coverage of history and rules of the sport.
PE 262 Basketball (Women). 1(0-2) F,S. Emphasizes offensive and defensive skills de-velopment and systems of team work. Includes coverage of history and rules of sport.
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PE 265 Softball. 1(0-2) F,S,Sum. Fundamental skills, history and rules.PE 267 Touch Football. 1(0-2) F. Skills, history, rules and strategy of touch football.PE 268 Touch Football (Women). 1(0-2) F. Skills, history, rules and strategy of touchfootball.
PE 269 Volleyball. 1(0-2) F,S,Sum. Skills, history, rules and strategy.
VARSITY SPORTS
PE 271 Varsity Sports I. 1(0—2) F,S. For students transferring to a varsity sport for a term(eight weeks) for the first time.
PE 272 Varsity Sports II. 1(0-2) F,S. For students making their second transfer to a var-sity sport.
PE 273 varsity Sports III. 1(0-2) F,S. For students making their third transfer to a var-sity sport.
PE 274 Varsity Sports IV. 1(0-2) F, S. For students making their fourth transfer to a var-sity sport. #6 I
HEALTH EDUCATION Wmgg
PE 280 Emergency Medical Care and First Aid. (F 1 semester). 2(2-0) F,S. Knowledgeand techniques for rendering prompt and approp e first aid and/or emergency medicalcare in situations when the services of qualified edical personnel are unavailable or de-layed. (This course does not constitute credlt toward meeting physical education re-quirements. )PE 285 Personal Health. (Full semester). 2(2-0) F,S. This course does not constitutecredit toward meeting physical education requirements. A lecture-discussion course withemphasis on personal health including mental health, alcoholism, drugs, sexuality, nutri-tion, family health, diseases, health quackery and health practitioners.
Physical Oceanography
OY (MAS) 200 Introduction to the Marine Environment. Preq: High school physics,chemistry, algebra, trigonometry, and biology, or equivalent. 3(3-0) F,S. The ocean as a partof our environment; subjects include interactions between atmosphere and ocean, oceancirculation, physical and chemical properties of sea water, marine geology, and marinebiology.
OY (CE, MAS) 487 Physical Oceanography. Preq: MA 202, PY 212. 3(3-0) F. History ofphysical oceanography; the geological and astronomical background for the field; tides andwaves; fluid mechanics; characteristics of sea water; advective and convective processes;current measurements; laboratory models; and specific problems in physical oceanography.
FOR GRADUATES AND ADVANCED UNDERGRADUATES
OY (CE, MAS) 541 Gravity Wave Theory I. Preq: EMS 303 or PY 411. 3(3-0) S.Classical gravity wave theory with emphasis on the basic mechanics of wave motions, masstransport induced by waves and various conservation laws with their applications in wavestudy. Graduate Staff
OY (MAS) 551 Ocean Circulation. Preq: ESM 303 or PY 411. 3(3-0) S. Basic study of themechanics of the ocean circulation with emphasis on various simple models. of circulationsystems. Pietrafesa
Physics
PY 201, 202, 203 General Physics. Preq: MA 102. 4(3-3) F,S. Intended primarily for ma-jors in physical and mathematical sciences and nuclear engineering. Staff
PY 205, 208 General Physics. Preq: MA 102. 4(3-3) F,S. Required in most engineeringcurricula. A study of classical and modern physics in which the analytical approach is em-
911101 memcstww mgiqggw 1003 01471 3|“ sash“;
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ployed. Demonstration lectures, recitations, problem drill and laboratory work give a work-ing knowledge of basic principles. PY 205, mechanics, sound and heat; PY 208, electricity,light and modern physics. Staff
PY 211, 212 General Physics. Preq: (211) MA 111 or 116; (212) PY 211. 4(3-2) F,S,Sum.Designed to provide a basic though not specialized knowledge of physics. Lecture—demonstration, recitation and laboratory give a working familiarity with basic principles ofmechanics, heat, sound, electricity, light and modern physics. Staff
PY 221 College Physics. Preq: MA 111 or 115. 5(5-0) F,S. Fundamental principles appliedto modern science and technology. Important concepts in the classical areas of physics, alongwith a brief survey of modern atomic physics. Lectures and demonstrations with class par-ticipation. Staff
PY 223 Astronomy. 3(2-2) F,S. An introductory, descriptive survey designed primarily forthe non-science major, but open to all. Discussion of such recent spectacular advances in as-tronomy as space probes, pulsars, quasars, black holes, etc. Laboratory opportunities fordirect observation of celestical objects and for experiments demonstrating the methods andtechniques of astronomical research. Patty
PY 231 Physics for Non-Scientists. For liberal arts students only. 3(3-0) F,S. An elemen—tary course for non-science students. The history, philosophy, methods and fundamentalconcepts of physics with applications to everyday modern living. Topics in mechanics, heat,electricity, light, relativity, quantum concepts, and atomic and nuclear phenomena.Seagondollar
PY 232 Physics in Contemporary Society. Preq: PY 231 or 221 or 201-202 or 205-208 or211-212. 3(3-0) F,S. A look at how our surroundings can be influenced and understood interms of basic physical principles. Topics include energy sources (e.g., nuclear, solar, etc.),purposes of orbiting satellites, space travel and relativitiy, as well as applications of physicsto medical, biological and environmental problems. Emphasis on “Trans-Science”, wherescience and society interact. Topics depend on student interest. Seagondollar
PY 240 Exophysics. Preq: MA 111 or equiv. 3(3-0) F,S. A wide range of principles ofphysics is employed to examine problems in exophysics. Topics include conditions for life onother planets, possibility of extraterrestrial intelligence and the problems of interstellar com-munications. Mitchell
PY 245 Physical Principles of Photography. Preq: PY 203 or 208 or 212 or 221 or 231;CH 101 or 111. 3(2-3) F,S. The physics and chemistry of the photographic process. Studentsmust furnish their own cameras. Cobb
FOR ADVANCED UNDERGRADUATES
PY 401, 402 Modern and Quantum Physics I, II. Preq: PY 411. 3(3-0) F,S. The basictheories of modern physics, particularly relativity and quantum mechanics. Application ofthese theories to atomic structure, optical spectra, x rays, nuclear physics, solid state physicsand elementary particles. Park
PY 407 Introduction to Modern Physics. Preq: MA 202, PY 208. 3(3-0) F,S. The impor-tant developments in atomic and nuclear physics this century. Topics include: an intro-duction to special relativity, atomic and molecular structure, determination of properties ofions and fundamental particles, the origin of spectra, and nuclear reactions. Staff
PY 410 Introductory Nuclear Physics. Preq: PY 203 or 407. 4(3-2) F,S. The properties ofthe nucleus, and the interaction of radiation with matter. A quantitative description ofnatural and artificial radioactivity, nuclear reactions, fission, fusion and the structure of sim-ple nuclei. Waltner
PY 411, 412 Mechanics I, II. Preq: PY 203 or 208, MA 301. 3(3-0) F,S. Intermediatetheoretical mechanics of particles, systems of particles, fluids, and moving reference systems.The first course emphasizes the Newtonian formulation; the second introduces theLagrangian and Hamiltonian viewpoints. Jenkins
PY 413 Thermal Physics. Preq: PY 202 or 208; Coreq: MA 301. 3(3-0) S. An introductionto the statistical study of macroscopic systems. First principles of heat and thermodynamicsare reviewed. Subsequent topics covered include basic concepts of probability, the macro-
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scopic states of large systems, the concepts of temperature, heat, and entropy, and the re-lation between these quantities. Schetzina
PY 414, 415 Electricity and Magnetism I, II. Preq: PY 203 or 208, MA 301. 3(3-0) F,S.An intermediate course in the fundamentals of static and dynamic electricity and electro-magnetic theory, developed from basic experimental laws. Vector methods are introducedand employed throughout the course. Manring
PY 441 Spacetime Physics. Preq: PY 203 or 407. 3(3-0) F. An elementary introduction tothe concepts and problems of spacetime physics in accord with Einstein’s special theory ofrelativity. Historically interesting problems, e.g., the so-called clock or twin paradox, andmodern problems treated by the application of the conservation laws of momentum andenergy in the natural geometry of spacetime. Davis
PY 451, 452 Intermediate Experiments in Physics I, II. Coreq: PY 411, 414. 2(1-3) F,S.Experiments in mechanics, electricity and magnetism, and modern physics. Haase
PY 499 Special Problems in Physics. Preq: Consent of department. 1-3 F,S. Study andresearch in classical and modern physics. Topics for experimental or theoretical investi-gation, or a literature survey. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATES
PY 506 Nuclear Physics I. Preq: PY 203 or 407; PY 412. 4(3-2) F. Nuclear properties andphenomena such as alpha, beta and gamma decay, accelerator-induced nuclear reactionsand fission. Emphasis on experimental techniques for probing nuclear structure and inter-pretation of results in terms of current theories. Tilley
PY 508 Ion and Electron Physics. Preq: PY 414. 3(2-2) S. Topics include collisionprocesses, electron emission, charged particle dynamics, gaseous discharges, and the physicsof ion and electron beams. Doggett
PY 509 Plasma Physics. Preq: PY 414. 3(3-0) F. The individual and collective motion ofcharged particles in electric and magnetic fields and through ionized gases. Doggett
PY 510 Nuclear Physics II. Preq: PY 410. 4(3—2) S. The properties of the atomic nucleusas revealed by radioactivity, nuclear reactions and scattering experiments, with emphasis onthe experimental approach. The laboratory stresses independent research and offers projectwork in nuclear spectroscopy and in neutron physics. Waltner
PY (NE) 511 Nuclear Physics for Engineers. Preq: PY 410. 3(3-0) F. The properties ofatomic nuclei, of nuclear radiations and of the interaction of nuclear radiation with matter.Emphasis on the principles of modern equipment and techniques of nuclear measurementand their application to practical problems. Waltner
PY 516 Physical Optics. Preq: PY 415. 3(2-2) F. Emphasis on the wave properties oflight.Subjects include boundary conditions, optics of thin films, interference and diffraction, ap—plications to absorption, scattering, and laser operation. A background in Maxwell’s equa-tions and vector analysis is required. Schetzina
PY 517 Atomic and Molecular Physics. Preqs: PY 401, 412. 3(3-0) F. The quantummechanical treatment of structure and spectra for atoms and molecules. Topics include thehydrogen atom, helium atom, multielectron atoms, selection rules, diatomic and simplepolyatomic molecules, and nuclear magnetic resonance spectroscopy. Johnson
PY 520 Measurements in Nuclear Physics. Preq: PY 410. 3(2-2) S. The fundamentals ofstatistics (including the binominal, normal, Poisson and interval distributions) as applied tothe analysis 0 m an emen 3 nuclearreactionWily}dgdioactivity. Waltner
PY 521 d 0) F. A phenomenological andtheoretical study of systems of dilutewgases. After treatment of the continuum mechanics offluids, the postulates of kinetic theory are presented and the derivation from them of macro-scopic conservation equations, transport laws and thermodynamic properties isdiscussed. Parker
PY 543 Astrophysics. Preq: PY 203 or 407; PY 411. 3(3-0) S. The basic physics necessaryto investigate, from observational data, the internal conditions and evolution of stars. Topicsinclude the formation and structure of spectral lines, methods of energy generation andtransport, stellar structure, degeneracy, white dwarfs and neutron stars. Danby
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PY (EE) 552 Introduction to the Structure of Solids. Preq: PY 401. 3(3-0) S. Basic con-siderations of crystalline solids, metals, conductors and semiconductors. Lado
PY (MA) 555 Mathematical Introduction to Celestial Mechanics. 3(3-0) F. (Seemathematics, page 270.)PY (MA) 556 Orbital Mechanics. 3(3-0) S. (See mathematics, page 270.)
PY 581, 582 Quantum Mechanics I, II. Preq: MA 512; PY 411 or 414; grad. standing orpermission of graduate administrator. 3(3-0) F,S. Fundamental concepts and formulations,including interpretation and techniques, and the application of theory to simple physicalsystems, such as the free particle, the harmonic oscillator, the particle in a potential well andcentral force problems. Other topics include approximation methods, identical particles andspin, transformation theory, symmetries and invariance, and an introduction to quantumtheory of scattering and angular momentum. Lado
PY 583, 584 Advanced Classical Mechanics I, II. Preq: MA 512, PY 412, PY 414; grad.standing or permission of the graduate administrator. 3(3-0) F,S. An introduction totheoretical physics in preparation for advanced study. Emphasis is on classical mechanics,special relativity and the motion of charged particles. Topics include variational principles,Hamiltonian dynamics and the canonical transformation theory, structure of the Lorentzgroup and elementary dynamics of unquantized fields. Hall
PY 585, 586 Advanced Electricity and Magnetism I, II. Preq: PY 415; grad. standing orpermission of the graduate administrator. 3(3-0) F,S. Topics include: techniques for the solu-tion of potential problems, development of Maxwell’s equations; wave equations, energy,force and momentum relations of an electromagnetic field; covariant formulation of electro-dynamics; radiation from accelerated charges. Chung
PY 599 Senior Research. Preq: Sr. honors program standing, except with special per-mission. 3 F,S. Investigations in physics under staff guidance. May consist of literature re-views, experimental measurements or theoretical studie . Staff
” bio Aka ‘ ““3 6w» ab’o 5117/77 ‘4’!) ’/771b: (09,13 '. “(piggy 28491415111 «255 ?> 8hysrology
PHY (ANS) 502 Reproductive Physiology of Vertebrates. 3(3-0) S. (See animalscience, page 189.)
PHY 503 General Physiology I. Preq: Sr. or grad. standing. 3(3-0) F. The general princi-ples of homeostasis emphasizing the importance of integrative action. Study of followingsystems: respiratory, cardiovascular, renal, reproductive, and myological. Longmuir, Staff
PHY 504 General Physiology II. Preq: Sr. or grad. standing. 3(3-0) S. The general princi-ples of homeostasis emphasizing integrative action. Study of: alimentary, reticuloen—dothelial, central nervous, autonomic nervous, and endocrine systems; detoxificationmechanisms; special senses, and the response of man to the environment. Longmuir, Staff
PHY (Z0) 513 Comparative Physiology. 4(3-3) S. (See zoology, page 329.)
PHY (BCH) 533 Physiological Biochemistry. 3(3-0) S. (See biochemistry, page 192.)
PHY (BCH) 553 Physiological Biochemistry. 3(3-0) (See biochemistry, page 192.)
PHY (ZO, ENT) 575 Physiology of Invertebrates. Preq: CI. 3(3-0) S. The course dealswith the physiology of the invertebrates, including the Insecta but excluding the Protozoa.The unity of the physiology of the various groups is stressed, and the relationship ofphysiology to contemporary biology and to other related biological fields will be i1-lustrated. Graduate Staff
PHY (ANS) 580 Mammalian Endocrine Physiology. 3(3-0) F. (See animal science, page189.)
FOR GRADUATES ONLY
PHY 590 Special Problems in Physiology. Preq: CI. Credits Arranged.
‘Pthb'QCmBJ p0l Vat) fimmwngttbiocbq 362—55 sabé 5/77
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Plant Pat oloP310 (1182:4300) Vimflz 30—150Twig *‘ijfi 3/77PP 315 Plant Diseases. Preq: BS 100. 3T‘i1é5natfireand symptoms of plant dis-ease and characteristics of plant pathogenic nemato s, viruses, bacteria and fungi Con-cepts and methods of disease control developed, bas d on knowledge of ajor types ofdiseases. Sinflider, BeutePP (FOR) 318 Forest Pathology. Preq: BS 100 or equivalent. 4(3-2) S. Major types ofdiseases of forest trees and deterioration of wood products are studied emphasizing: l) princi-ples of plant pathology; 2) symptomatology and diagnosis; 3) nature of disease-causingagents; 4) physiology, ecology and dissemination of disease-causing agents; 5) mechanisms ofpathogenesis; 6) epidemiology and environmental influences; 7) principles of control.GrandPP 450 Nematode Diseases of Plants and Their Control. Preq: PP 315 or 318. 2(1-3) F.This course will consider important plant diseases caused by pathogenic nematodes.Laboratory methodology, as well as diagnostic techniques will be studied, including assay ofsoil and plant tissues for nematodes. Morphology and anatomy of important pathogenicgenera will be compared with non-pathogenic soil forms. Kinds and population densities willbe considered in relation to symptoms and plant damage. General biology, including life cy-cles, host-parasite relationships, environmental influences, and principles and practices ofcontrol will be considered. Sasser, A. Triantaphyllou
FOR GRADUATES AND ADVANCED UNDERGRADUATES
PP 500 Plant Disease Control. Preq: PP 315. 3(2-3) 8. Disease control strategies and tac-tics. Consideration of control economics and practices in relation to principles and current re-search, disease resistance and regulatory methods. ELFM),g%7Jenkins Spu
PP 501 Phytopathology I. Preq: PP 315 or equivalent. i/7gifica’riiog/7tm-minology, etiology and basic concepts of plant diseases caused byFfungal, bacterial and, abiotic agents. In-depth studies of carefully selected examples illustrate and integrategeneral principles. Laboratory devoted to research and diagnostic techniques includingmedia preparation, isolation and study of pathogens in pure culture, inoculation, symptomdevelopment and disease measurement. L. Lucas, Echandi
PP 502 Phytopathology II. Preq: PP 315 or equivalent. 5(3-6) S. Viruses and nematodesas plant pathogens. Major topics such as physiology of the diseased plant, variation of plantpathogens, epidemiology, and control of plant disease. Lab. — useful research and diag-nostic techniques used in the study of viruses, nematodes, epidemiology and control.Powell, Main, Barker, Moyer
PP 503 Identification of Plant Pathogenic Fungi. Preq: Mycology or one advanced PPcourse. 3(4-12) Sum. Recognition and identification of fungi which cause plant diseases anddifferentiation of fungal diseases from those caused by other agents. Use of keys in identify-ilng fungi and major sources of descriptive information on plant pathogens. (Offered Sum.$and S.alt year ) Lamb 30—5) ) .) Grand
FIR}?(858,5MB @111; Fungi (3(3—0) F. (Seedb‘l) anyl, Sage 196.)
PP (BO, MB) 576 The Fungi Lab. 1(0-3) F. (See botany, page 196.)
PP 595 Special Problems in Plant Pathology. Preq: Cl. Credits Arranged. Maximum 6.Investigation of specialapPP problems (original research or literature survey) not related to athesisproblem. WWOLL , l 4(940) |Il10l77¢t6 [/79 Staff
Political cience
PS 201 The American Governmental System. 3(3-0) F,S. A study of the American4' federal system, integrating national and state government, with emphasis on constitutionalprinciples, major governmental organs, governmental functions, and the politics andmachinery of elections. Some attention to other types of political systems, and comparisonsmade where relevant. Staff

e explored. These exercises will include trips to local federal agencies, the
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Federal District Court, meetings with federal officials, political simulations, political sur-veys, and library exercises. KebschullPS 206 Local Governmental Systems. 3(3—0) F,S. In addition to examination oftraditional local forms — city, county, township, and district — attention to the national,state, and regional contexts for local government. Topics include federalism and inter-governmental relations, governmental structures, political processes and political power, ur-banization and problems of social and technological change, and approaches to reform.McClain, Rassel, Clary, BlockPS 231 International Relations. 3(3-0) F. The patterns of international life, the controlsupon international behavior, including the development of the United Nations and the majorproblems in international relations since World War II. Attention to the national interestsand foreign policies of the states belonging to the Western and Soviet blocs, with emphasis onthe positions of the United States and the Soviet Union, and to the development and impactof newly emerging nations. PetersenPS 236 Introduction to Global Politics. 3(3-0) F,S. Man’s political activities viewed froma dynamic and future-oriented, global (planetary) perspective. The structure of the globalpolitical system in terms of the principal actors, including nation-states, internationalorganizations, multi-national corporations, and subnational actors. Attention to problemshaving planetary dimensions, such as wars and arms races; poverty, inequality, and in-justice; and the ecological concerns of population growth, resource depletion, andpollution. SoroosPS 271 Introduction to Political Science. 3(3-0) F,S. A survey of existing knowledgeabout politics and political systems, including the theories and characteristics of politicalbehav'or and .01' i l institutio ' hin n mon n ' n- tate . Peter n e schullc \ .P53 38 fikggfim iii Enerican olitlcs. refiotfiffiflggcmfi§gr§§m3mF,S. The political activity of the Afro-American; the sources of and the kinds of attitudes hebrings into the American political system; the contrast in political activity engaged in by dif-ferent black groups and reasons for the differences; the impact of the blacks’ efforts on policy-making institutions such as city councils, legislatures and executive branches of governmentat the state and national level. StaffPS 306 The Legal Subsystem: Law and Courts in the American Political System. 3(3-0) F,S. The role of courts, state and federal, in the political system, including: 1) structure,court organization and legal personnel, 2) law and the need for social order, including the roleof protest and civil disobedience, and 3) functions performed by courts in the politicalsystem, from dispute settling to the initiation of social change. RubinPS 311 Criminal Justice Policy Process. 3(3-0) F,S. The processes of formulating andimplementing policies in various criminal justice institutions. Police agencies, solicitors’ of-fices, courts, prisons, and probation and parole departments are analyzed as public bureau-cracies. Emphasis on how key executives — police chiefs, judges, and prison wardens — in—teract with subordinates and with the larger political environment outside their organization.Students consider policy alternatives and obstacles administrators encounter in trying to getcompliance with policy directives. FairchildPS 313 Women and Public Policy. 3(3-0) F,S. The course examines the role of women asparticipants in a policy-making system, the processing of feminist demands within thatsystem, the impact of public policy from a feminist perspective, and emerging issues in thewomen’s rights movement. StewartPS 331 U.S. Foreign Policy. 3(3-0) F. The determinants of American foreign policy andthe economic, military, strategic, and psychological factors conditioning that policy.Emphasis on policy formulation, including the roles of the Executive, Congress, and publicopinion, and on problems of content and execution. Gilbert 3PS 332 Soviet and Soviet Bloc Foreign Policy. Preq: Jr. standing. 3(3-0) F,S. The ele-ments of continuity and change in Soviet foreign policy from 1917 to the present and the postWorld War II policies of the Eastern European states. Foreign policy decisions are examinedin light of the national interests of the Soviet Union and the Eastern European states. At-tention to the emergence of polycentrism, the Sine-Soviet split, and Soviet bloc relationswith the West. Mastro
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PS 336 Global Environmental Politics. 3(3-0) F,S. A global perspective of the politicaldimensions of man’s relationship to the natural environment. Attention will be given toemerging international political problems related to population growth, food supply, energyand mineral resources, and environmental pollution. Proposals for coping with theseproblems on an internatioal or global basis will be investigated. SoroosPS 341 Contemporary Western European Political Systems. 3(3—0) F. Focuses upon thecontemporary political systems of Great Britain, France, and the Federal Republic of Ger-many. The political cultures, institutions, and processes of each will be analyzed to dis-tinguish the similarities and differences of these three democracies. Brief attention will begiven to some of their major social and economic policies and to the movements to integratethese states as part of the effort to integrate the states of Western Europe. KebschullPS 342 Political Systems of China and Japan. 3(3-0) S. A comparative analysis of thestructure and processes of politics in China and Japan. PetersenPS 343 Southeast Asia: Politics and Political Change. 3(3-0) S. The political systemsand the processes of political change in 10 states of Southeast Asia from Burma on the west tothe Phillipines on the east. Some attention to individual case studies of political systems, butprimarily presented in a comparative manner dealing with particular challenges andresponses common to several systems. Tilman
PS 344 Soviet Politics. 3(3-0) F,S. The contemporary Soviet political system, its struc-ture, functions and processes, with brief consideration of the historical and ideological base ofSoviet politics. Analysis designed to elucidate the similarities and differences of the Sovietsystem with other political systems. The Soviet system will be tested against a theoreticalmodel of totalitarian dictatorships. MastroPS 345 Governments and Politics in the Middle East. 3(3-0) S. An overview of thehistorical, socio—cultural, economic and ideological characteristics of the Middle East, and ofvarious countries within the region, for the purpose of considering in detail the processes andproblems of political modernization and the nature of conflicts, particularly the Arab-Israeliconflict. ' Hurwitz
PS 346 Political Systems of New States. 3(3—0) F. General characteristics of the politicalsystems of the new states in Asia and Africa. Survey of the pattern and nature of colonialism,the independence movements, and the contemporary social and economic conditions of the,new states. Focus on political ideologies, elites, and organizations and processes. Attention tothe role of intellectuals and the military. An examination of major political, social, andeconomic problems. KebschullPS 361 Introduction to Political Theory. 3(3-0) F,S. The course will examine the basicquestions of the nature and purpose of politics and the principles of political right as treatedby such writers as Plato, Aristotle, Machiavelli, Locke, Mill, Rousseau, Marx, andNietzsche. Attention will be given to their treatments of the criteria of civil justice, the re-lationship between human nature and politics, and the character of political wisdom.Emphasis will be placed on careful reading of primary texts. Marshall, Kessler
PS 371 Methodology of Political Science. Preq: PS 201 or 271 or CI. 3(3-0) F,S. Ananalysis of the principles and procedures of political science research including: 1) thephilosophy of science; 2) theory construction; 3) sampling, measurement of politicalvariables and research designs; and 4) other methods of political research, such as contentanalysis, use of aggregate data and simulation research. SoroosPS 401 American Parties and Pressure Groups. 3(3-0) F. Political parties and interestgroups as instruments for shaping public policy and implementing democratic values. Theyare considered as variables in the larger American system within which they exist. Attentionon the nature of organization, membership and leadership recruitment process, andproblems in aggregating votes. Topics such as political style — the relationship between ma-jor and minor parties and the differences between the major parties. Holtzman
PS 402 Campaigns and Elections in the American Political System. Preq: PS 201. 3(3-0) F,S. Deals with the nature and functions of campaigns and elections in the Americanpolitical system. Among the topics to be explored are American electoral behavior, techni-ques of political campaigning, recent reforms in campaign financing, the role of political par-ties in campaigns and elections, the classification of elections, with particular concern di-rected to the concepts of “issue voting” and “realignment.” Hurwitz
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PS 406 Politics and Policies of American State Governments. 3(3-0) F,S. A com-parative study of the politics and policies of the 50 states. Cultural, socio—economics andpolitical variations and state response to intergovernmental domestic programs. The analysisof state efforts in taxation, education, health, welfare, transportation and regulatory policies,the implementation and administration of national programs in the state and the state’s rolein urban affairs. Williams
PS 408 Urban Politics in a Changing South. Preq: Jr. standing. 3(3-0) F,S. A study ofurban and urban-related problems through theories from politics, sociology, and economics,and their application to an existing environment. Formal study and research in various localcommunities. Students will be involved with public and private agencies and with localleaders in ongoing programs 'n a gh and adjacent communities

- -- We . “ms7.144%???PS 411 Publ1c Opinion sa‘Preq. ours PS.3( he natpublic opinion and its functions in a demo c system of government Focus15 primarily onpublic opinion in the United 3 but also comparisons with other nations. Areasemphasized are: theorie cerning opinion formation and functions, public opinionresearch methodology, public opinion and policy development, and empirical studies onpublic opinion. Clary
PS (SOC) 413 Criminal Justicej Field Work. Preq: Acceptance in criminal justice op-t‘igg; nior 1ng,0g%§§b€qPWF (S age 311. $
PS 43 ifin‘tefgmier a a 10 li’eDe ciaiine§“$3n‘lt‘iech uielsgofinternational organization emphasizing the establishment, operation and development of theUnited Nations. Petersen
PS 436 Politics of War and Peace. 3(3-0) F. Alternative conceptions of conflict, violence,and peace; the problems of wars and of arms races; approaches to arms control and dis-armament; strategies of conflict management and reduction; theories of development; anddesigns of alternative future world orders. Soroos
PS 437 National Security Policy. Preq: PS 331. 3(3-0) S. An investigation into 1) themaking of security policy, including the role of the Executive, Congress, and non-governmental actors; 2) the evolution of changing assumptions, strategies, and goals; and 3)the nature of U. S. security nrequirements, U. S. military commitments abroad, and the“costs" of; strategiesmbas narms Eperiority%§EScontrol dd wmament §ilbert
SW? KC“133M1ve Co\hiim‘ii'nhas? ih‘s.%e Q‘3441’1'01"? 3-(3tggbswAgtud f theinternational Communist movement and the evolution of the international sub--system ofCommunist states. Focuses on the Soviet and Chinese systems as alternative models fordevelopment in Communist and non-Communist states. Additional emphasis is placed onthe institutional, political and ideological similarities and differences within the Communistworld and major Communist parties outside the Communist state system. Mastro
PS 447 Political Development. Preq: Six hours of political science. 3(3—0) F,S. Alt. yrs.Examines the concept, theories, characteristics and problems of political development. Infor-mation derived from comparative cultural and political studies is employed in an attempt todiscover patterns of change related to political development. Individual states and areas ofthe world are examined to evaluate the successes and failures in achieving political develop-ment. Kebschull, Hurwitz
PS 448 Politics of European Integration. Preq: Six hours comparative politics. 3(3-0) S.Focuses on the political forces, institutions, and processes affecting the movement towardEuropean integration. Primary consideration is given to the politics of the European com-munity, composed of the European Economic Community (the Common Market), the Euro-pean Coal and Steel Community, and the European Atomic Energy Community. The supra-national characteristics of the Community’s institutions and laws are compared with those ofthe member states. Individual research papers are required. Kebschull
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PS 496 Governmental Internship and Seminar. Preq: Jr. standing and approval of com-m1ttee of selection. 36 S,Sum. Formal seminars; lecture-discussions by political scientists,leglslators, executives, judges, representatives of special interests and news media; four to six
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hours a day working on assignment to and under supervision of legislators or executives; for-mal report at completion of an internship. Staff
PS 498 Special Topics in Political Science. Preq: Six hours PS. 3-6 F,S. Detailed in-vestigation of a topic. Topic and mode of study determined by the student and a facultymember. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATES
PS 502 The Legislative Process. Preq: PS 206 or Cl. 3(3-0) S. A study of the formulationof public policy from the institutional and behavioral viewpoints. Important currentlegislative problems at the congressional and state legislative levels will be selected and willserve as a basis for analyzing the legislative process. Holtzman
PS 506 American Constitutional Theory. Preq: PS 271 or C1. 3(3-0) F. Basic con-stitutional doctrines, including fundamental law, judicial review, individual rights andpolitical privileges, and national and state power. Special attention is given to the applica-tion of these doctrines to the regulation of business, agriculture and labor and to the rightssafeguarded by the First, Fifth and Fourteenth Amendments to the Constitution. Cahill
PS 507 Constitutional Theory II. Preq: Advanced undergrad. or grad. standing. 3(3—0) S.A continuation of PS 506, but may be elected separately. An examination of leading con-stitutional cases, especially in the fields of civil liberties and individual rights, and thewritings of leading commentators. Cahill
PS 508 Urban Politics. Preq: PS 206. 3(3-0) F. A comparative study of political conditionsin cities and localities. Topics will include the formal structures and rules of city andmetropolitan governments, and the relationships to the informal norms and distribution ofpower; patterns of local decision-making; elite recruitment and citizen participation; varia-tions of local autonomy and the scope of local politics; and approaches to urban policyissues. Clary
PS 509 Problems in Urban and Metropolitan Area Government. Preq: PS 206 or Cl.3(3-0) S. This course examines theory and research on problems affecting governments inmetropolitan areas. Principal attention is given to those problems which affect (or resultfrom) governmental structure, institutions, and politics and to the alternative approaches totheir solution. Clary
PS 511 Public Administration. Preq: PS 271 or CI. 3(3-0) F,S,Sum. A study of the factorswhich contribute to goal displacement in public agencies and the institutions, concepts andtechniques which may be used in such agencies to reduce the effects of these factors.

‘ ‘ . . . Block, McClain, Rassel, Stewart, Swiss
PS 512 Comparative Administration. Preq: PS 511 or 346 or Cl. 3(3—0) F,S. Concentra-tion will be on administrative systems of developing nations with limited attention todeveloped systems. The major emphasis will be on administrative aspects of governmentalchange and modernization in developing nations; colonial influence on administration;problems of establishing new nations and adapting to change in established states;bureaucratic development and behavior; theories of development administration. Staff
PS 514 Public Finance. Preq: EB 205. 3(3-0) F. A survey of the theories and practices ofgovernmental taxing, spending, and borrowing, including intergovernmental relationshipsand administrative practices and problems. McClain
PS 516 Public Policy Analysis. Preq: Graduate standing; advanced undergrad. standingand CI. 3(3-0) F,S,Sum. Course will focus on the theories and methodology of analyzing andexplaining public policy and the substance of recent domestic policies in the human andphysical resources area, including welfare, poverty, education, housing, urban renewal,transportation, recreation—conservation, and agriculture. Williams
PS (SOC) 517 The Police Bureaucracy in a Democratic Society. Preq: Sr. or grad.standing. 3(3-0) F,S. This is a political science seminar which focuses on the proposition that ‘police departments are bureaucratic organizations which can be studied as such. Emphasis isplaced on understanding the process by which police policy is made. Internal and external,psychological and structural variables are identified in tracing decisions on specific issues.Thus, attitudes of policemen, the nature of their work, and the resources and power ofvarious constituencies are factors seen as determining police behavior. Staff
PS 561 Political Thought: Plato to the Reformation. Preq: CI. 3(3-0) F. The emergence
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and development of the theories underlying or explaining the political aspects of behavior,approached through the study of the writings of the principal political philosophers from thedays of the Greek city-state to the Reformation. Marshall, Kessler
PS 562 Modern Political Theory. Preq: CI. 3(3-0) S. A study of the state and itsrelationship to individuals and groups, approached through reading of selected passages fromthe works of outstanding philosophers from the 16th century to the present.Marshall, KesslerPS 563 Power and Ideology. Preq: Advanced undergrad. or grad. standing. 3(3-0) F. Thiscourse will explore competing theories of power and its distribution in the United States, andof the nature of ideology. It will analyze various forms of elite theory, particularly pluralisttheory and its critics and of empirical democratic theory, with specific reference to the con-cepts of power and ideology. Primary attention will be given to the case of the United States,with projections made regarding the nature of power and ideology, and the prospects fordemocracy in post-industrial societies. Hurwitz
PS 565 American Political Thought. Preq: Sr. or grad. standing. 3(3-0) F,S,Sum. Thecourse will examine and evaluate major American writings on the nature and purpose ofpolitics. Readings will be grouped under the following topics: (1) various interpretations ofthe American Constitution and the principles embodied therein; (2) writings on civil andnatural rights; (3) the character of American liberalism; (4) Black American politicalthought and (5) the contemporary crisis in liberal thought. The purpose is to develop the in-dependent capacity to read and reflect with care on the grounds of different views aboutAmerican politics. Marshall, KesslerPS 569 Topics in Political Theory. Preq: Sr. or grad. standing. (Maximum of 6 hours maybe taken). 3(3-0) F,S. A close examination of particular topics or theorists that are not in-cluded in the basic courses in political theory. Course content changes in different years, and,with permission of instructor, the course may be repeated for credit. Examples of coursetopics are: “Foundations of Modern Radicalism,” “Twentieth Century Political Philosophyand Political Science,” “Political Philosophy and the Problem of Law," and “Origins ofPolitical Science.” Marshall, Kessler
PS 571 Scope and Method of Political Science. Preq: PS 201 or Cl. 3(3-0) F,S,Sum.This course reviews contem orary theories, concepts and methods fundamental to thestudy of politics. It emphasiz current empirical research and the collateral involvementin research activities aimed at the development of basic skills in this area.' ‘ Williams, Rassel, Clary85 goat ggglud % d ambit/7g
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Poultry Science
PO 201 Poultry Science and Production. Preq: BS 100. 4(3-3) F,S. Fundamental princi-ples of broiler, turkey and egg production including poultry physiology, breeding, incubation,housing, nutrition, disease control, management and marketing. Parkhurst
PO 301 Evaluation of Live Poultry. Preq: P0 201. 2(1-3) S. Experience in evaluating livepoultry for production and breeder stock potential. Emphasis on techniques and critera usedin selecting poultry for use in commercial production units. Parkhurst
P0 351 Grading and Evaluation of Poultry Products. Preq: PO 301. 2(1-3) F. Ex-perience in grading and evaluating poultry products, such as dressed broilers, fowl, turkeys,shell eggs and broken out eggs. Parkhurst
PO (VET) 401 Poultry Diseases. 4(3-3) S. (See veterinary science, page 326.) V
P0 402 Commercial Poultry Enterprises. 4(3-3) S. Principles of production and incuba-tion of hatching eggs; hatchery operation; organization and development of plants for theoperation and maintenance of commercial facilities for poultry meat and egg production;building construction, insulation and equipment and management methods. Staff
P0 (FS) 404 Poultry Products. 3(2-3) F. (See food science, page 240.)
P0 405 Avian Physiology. Preq: CH 220. 4(3-3) F. The principles of avian physiology in-tegrating the physiological processes and the associated anatomical structures that insurethe homeostatic state in birds.
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P 041%‘aniii‘ilgfi7 afdlfi‘gidg‘tkgfitgrgiifig Masha. , mééézfpm P0 201.3(2-3) S. Principles of management associated with the successful propagation and rearing ofgame birbs, ornamental birds and waterfowl in confinement. Included will be informationrelated to permit requirements at the state and federal level as well as shooting preserveregulations. Housing and pen requirements, nutrition and disease control will also bestressed. Parkhurst
PO (ANS, NTR) 415 Comparative Nutrition. Preq: CH 220 or 221. 3(3-0) F. Fundamen-tals of animal nutrition, including the classification of nutrients, their requirement andgeneral metabolism by different species for health, maintenance, growth and other produc-tive functions. Donaldson or Ramsey
PO 490 Poultry Seminar. Preq: Required of PO srs. 1(1-0) S. Current topics and problemsare assigned for oral report and discussion. Cook
PO 495 Special Problems in Poultry Science. Preq: Jr. standing and CI. 1-6 F,S. In-dividualized study of problems in student’s interest area and not covered in scheduled. courses. Emphasis on research problems developed with faculty approval. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATES
PO (GN) 520 Poultry Breeding. Preq: GN 411. 3(2-2) S. Application of genetic principlesto poultry breeding considering physical traits and physiological characteristics — featherpatterns, egg production, hatchability, growth, body conformation and utility. Krueger
PO (Z0) 524 Comparative Endocrinology. Preq: Z0 421 or equivalent. 4(3-3) S. The en-docrine system with respect to its physiological importance to metabolism, growth and repro-du ion. , - ‘ , Prin e
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Psychology

‘PSY 200 Introduction to Psychology. 3(3-0) F,S,Sum. General characteristics of humanbehavior, including motivation, learning, development, thinking, perception, sensation andmeasurement. The objectives are: development of the ability to communicate in oral andwritten form accurately and scientifically about behavior; development of an understandingof and a capacity to use scientific ideas and processes as they apply to behavior; an under-standing of the behavior of organisms. Staff
PSY 210 Psychological Analysis Applied to Current Problems. Preq: PSY 200. 3(3-0).F,S,Sum. Explores the psychological bases of certain current social problems. Emphasis is onreview of pertinent literature and planning simple research projects. Problems studied from aset of relevant problems: violence and aggression, equal rights for women, attitude change,rehabilitation, population growth, service delivery systems, etc. The interests and abilities ofstudents and teacher and availability of literature will be the principal criteria for problemselection. Juniors and seniors are advised to take PSY 412 rather than PSY 210. Smith
PSY 300 Perception. Preq: PSY 200, introductory BS, CH or PY recommended. 3(3-0)F,S. An introduction to anatomy and physiology of major sensory systems, their relation tocentral structures, and basic problems dealt with by psycho-physics. Examination of thechief determiners of perception, including both stimulus variables and such organismicvariables as learning, motivation, and attention. The discussion of perceptual theory andprocesses emphasizes topics in two- and three-dimensional spatial perception. Mershon
PSY 304 Educational Psychology. 3(3-0) F,S,Sum. Introduction to a model of instruc-tion through readings, group activities, and class discussions. Engages student in activitieswhich employ some concepts of educational psychology. Staff
PSY 310 Learning and Motivation. Preq: PSY 200. 3(3-0) F. Acquaints students with thestructure of the areas of learning and motivation and with the major theories and empiricalfindings in these areas. Develops skill in deriving and testing implications of theories and inmanipulating theoretical concepts. Cole
PSY 320 Cognitive Processes. Preq: PSY 200. 3(3-0) F,S. Complex cognitive processessuch as: thinking, reasoning, problem solving, creativity and originality, intelligence, socialinteraction, verbal behavior and decision processes. Emphasis on theoretical approaches,

303



research findings. Aims at developing skills in deriving and testing hypotheses in theseareas. Newman
PSY 337 Psychology, Industrial Society and Social Policy. Preq: PSY 200. 3(3-0) F,S.Current problem areas in human resource development for modern technological societiesare considered, emphasizing systems approaches as a unifying concept. General systems con-cepts, methods of industrial psychology, human resource development and social psychologyare jointly introduced and their implications considered Policy formulation, analysis,1m-plementation, evaluation, feedback, and citizen participation are stressed. An exemplaryhuman resource development system is defined; procedures for analysis, evaluation and forpossible design alternatives are explored in the context of modern urban-industrialsocieties. Cunningham
PSY (IE) 338 Human Factors in Equipment Design. Preq: PSY 337 or IE 332. 3(2-2) F.An introduction to methodology in human factors research, equipment design, bio-mechanics, and accident study. Man’s sensory, motor, and decision-making abilities arerelated to problems of systems design, operator efficiency, and safety as these involve dis-plays, controls, workplace layout, and environmental stressors. Pearson
PSY 350 Interviewing and Behavior Observation Skills. Coreq: PSY 351, 352, SP 231.4(2—6) F,S. Instruction and practice in interviewing. Developing skill in behavior observationwith children of all age levels and with adults, particularly those from disadvantaged andvaried cultural backgrounds. Use of communications and instructional media such as videotape, audio tape, and varied observational techniques and instruments. Cowgell
PSY 351 Instructional Skills. Coreq: PSY 350, 352, SP 231. 4(2-6) F,S. Development ofskills in the psychology of instructing, tutoring, instructional programming, and instruc-tional communication. Emphasis on disadvantaged learners, problems of measurement,evaluation, and test construction. Cowgell
PSY 352 Organizational Skills. Coreq: PSY 350, 351, SP 231. 4(2—6) F,S. Topics are: 1)Current theories of organizational structure and process applicable to human servingorganizations, 2) problems associated with change and intervention in human servingorganizations, 3) recognition and determination of organizational goals, and 4)5'organizational gaming. o Cowgell
PSY 370 Psychology of Personality and Adjustment. Preq: PSY 200. 3(3-0) F,Sum.Mechanisms influencing human behavior related to crisis resolution, effective adjustmentand personal fulfillment. Includes a supervised group interaction laboratory and a majorsemester problem as well as lectures and examinations. Staff
PSY 376 Human Growth and Development. Preq: PSY 200 or 304. 3(3-0) F,S. Study ofbehavioral development during the human life span through 1) studying current theories and2) working with persons at various stages of the life cycle. Student problems require applica-tions of concepts drawn from developmental psychology. Staff
PSY 400 Perception: Research Methods. Freq: PSY 300; Coreq: ST 311. 3(1-4) F. Thevarious methodologies and research strategies currently employed in the area of perception.Includes extensive individual experience in the perception research laboratory, readings ofboth methodology and experimental research, and the conduct of an independent project oforiginal design within the area of perception. Mershon
PSY 410 Learning and Motivation: Research Methods. Preq: PSY 310; Coreq: ST 311.3(1~4) S. The various methodologies and research strategies currently employed in learningand motivation. Includes extensive individual experience in the activities of the Operantlaboratory, readings on both methodology and experimental research, and the conduct of anindependent project of original design within the area of learning and motivation. Cole
PSY 411 Social Psychology. Preq: PSY 200. 3(3-0) S,Sum. A study of the importance ofsocial factors for the behavior of individuals. Topics include affiliation, interpersonal attrac-tion, person perception, attitude formation and change, conformity, and altruisticbehavior. Luginbuhl
PSY 412 Psychological Research Applied to Current Problems. Preq: PSY 200 and ST311. 3(3-0) S. Emphasis from a psychological perspective is given to application of concep-tual and technical skills relevant to understanding and acting on social problems. Basicmaterial will include: governmental agencies and social action, models of behavior systems,
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research techniques and computer-based data processing. Specific social problems will beselected for class demonstration projects. The interests and abilities of students and teacherwill be the principal criteria for project selection. SmithPSY 420 Cognitive Processes: Research Methods. Preq: PSY 320; Coreq: ST 311. 3(1-4)F. The various methodologies and research strategies currently employed in cognitiveprocesses. Extensive individual experience in the activities of the Cognition ResearchLaboratory, readings on both methodology and experimental research, and the conduct of anindependent project of original design with the area of cognitive processes. NewmanPSY 430 Neuropsychology: Research Methods. Preq: PSY 400, 410, 420; or CI 3(1-4).The various methodologies and research strategies currently employed in neuropsychology.Includes extensive individual experience in the activities of the Neuropsychology laboratory,and readings on both methodology and experimental research. LeVerePSY 475 Child Psychology. Preq: PSY 200 or 304. 3(3-0) F,S. Emphasis upon the intellec-tual, social, emotional and personality development of the child. Physical growthemphasized as necessary to an understanding of the psychological development of thepupil. StaffPSY 476 Psychology of Adolescent Development. Preq: Junior standing. 3(3-0) F,S.Considers adolescent behavior as part of the development sequence of human behavior withemphasis on the adolescent experience in Western culture and implications for the instruc-tion of adolescents.OLNO‘nmwlgiis\fYt iry1€bg with/p71) Taylnr, ChrhiieleWSkiJPSY 491, 492 J1Semi Choiogy.‘ Preq: iéjOlm.7F,S. Provides the undergraduate psychology major with skill hide/signing and conducting1n- 'dependent research studies; sources and skill1n locating info/rmation pertaining to behavior;major trends in selected areas of study, research techniques available to the psychologist,organization of psychology as a profession; the code of ethics for psychologists. StaffPSY 493 Special Topics in Psychology. Preq: CI. 16 RS. An individual study course.Any undergraduate student may suggest an activity (review of literature on a topic, design-ing and conducting an experiment, or survey, etc.). After discussion if both student andsupervising professor agree the topic is worthwhile, that the student is competent to under-take it, the student will enroll the following semester. Staff
PSY 495 Human Resource Development Practicum. Preq: Jr. standing. PSY HRD op-tion, PSY 350, 351, 352, SP 231. 8(0-8) F,S. Field experience in the use of skills acquired dur-ing the skill semester. The student will spend at least a full semester working in a selectedoff—campus center. The student experiences real-world problems in context, and can arrangehis later course work around subjects applicable to the solution of such problems. Cowgell
FOR GRADUATES AND ADVANCED UNDERGRADUATESPSY 502 Physiological Psychology. Preq: 12 hours PSY, including PSY 200, 300, 310.3(3-0) F,S. A survey of the neuroanatomical and neurophysiological mechanisms of behaviorwith emphasis upon mammalian neuroanatomy, neural conduction, synaptic transmissionand reflex mechanisms. Designed to form a basis for advanced study of the neurophysio-logical requisites of more complex behavioral processes. LeVerePSY 504 Advanced Educational Psychology. Preq: Six hours PSY. 3(3-0) S. A criticalappraisal of potential contributions of psychology to the analysis and improvement of in-struction. Laboratory practice in various applications of psychology to instruction. Staff, PSY 505 History and Systems of Psychology. Preq: PY 200, 300, 310, 320 or C1. or grad.status. 3(3-0) Acquaints students with the history of psychology and psychological systemsand practice in taking different approaches to a particular problem area. ColePSY 511 Advanced Social Psychology. Preq: Grad. standing or C1. 3(3-0) F. A survey oftheory and research in social psychology through reading and discussion of primary sourcematerials. Also, issues of methodology, ethical questions in social psychological research, andapplication of research findings to the world at large. LuginbuhlPSY 530 Abnormal Psychology. Freq: PY 200, 302. 3(3-0) S. The causes, symptomaticbehavior and treatment of the major personality disturbances. Emphasis on theory, ex-perimental psychopathology and preventive measures. CorterPSY (ED) 531 Mental Deficiency. 3(3-0) Sum. (See education, page 220.)
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PSY 532 Psychological Aspects of Exceptionality. Preq: CI. 3(3-0) S. Considers effectsof severe deviancy (sensory, physical, mental, etc.) arising from any causes at any stage oflife; the personal and social ramifications; and possible courses of intervention. Utilization of’psychological theory and clinical information in interpreting probable implications.Research findings related to sensory deprivation, research needs and possible researchprojects. R. Rawls
PSY 535 Tests and Measurements. Preq: Six hours PSY. 3(3-0) F,S,Sum. The principlesof psychological testing including norms and units of measurement, elementary statisticalconcepts, reliability and validity. Some attention to the major types of available tests such asgeneral intellectual development, tests of separate abilities, achievement tests, measures ofpersonality and interest inventories. Westbrook
PSY (IE) 540 Human Factors in Systems Design. Preq: IE (PSY) 338 or IE 354; Coreq:ST 507 or 515. 3(3-0) S. Problems of the systems development cycle, including man—machinefunction allocation, military specification, display-control compatibility, the personnel sub-system concept, and maintainability design. Detailed treatment is given to man as an infor-mation processing mechanism. Pearson
PSY 565 Organization Psychology. Preq: Nine hours in PSY. 3(3-0) S. The applicationof behavioral science, particularly psychology and social psychology to organizational andmanagement problems. Miller
PSY 571 Individual Intelligence Measurement. Preq: PSY 570. 3(3-0) A practicum in in-dividual intelligence testing with emphasis on the Wechsler-Bellevue, Stanford-Binet, reportwriting and case studies. Corter
PSY 576 Developmental Psychology. Preq: Nine hours PSY, including 475 or 476. 3(3-0)F. The development of human behavior with attention to theoretical issues and research indevelopmental psychology. R. Rawls
PSY 578 Individual Differences. Preq: Six hours in PSY. 3(3-0) F. Nature, extent andpractical implications of individual differences and individual variation. Staff
PSY 594 Area Seminar in Human Resources Development. Preq: CI. 1-3, 6 MaximumF,S. Topics are: 1) the development of human resources as an area of inquiry, 2) methods ofinquiry, 3) contemporary issues, 4) ethical questions, 5) relationships to other areas withinpsychology. Staff
FOR GRADUATES ONLY
PSY 500 Perception. 3(2~2) S.
PSY 510 Learning and Motivation. 3(3-0) F.
PSY 514 Logical Foundations of Behavioral Analysis. 3(3-0) F.
PSY 520 Cognitive Processes. 3(2-2) F.
PSY 545 Fundamentals of Skill. 3(3-0) Alt. F.
PSY 570 Theories of Personality. 3(3-0) F.
PSY 575 Behavior Modification. Preq: PSY 510 or equiv. and/or CI. 3(2-2) S.
PSY 592 Area Seminar in Experimental Psychology. 1-3, Max. 6 F,S.
PSY (IE) 593 Area Seminar in Ergonomics. 1(0-2), Max. 3 F.
PSY 595 Area Seminar in School Psychology. 1-3, Max. 6 F,S.
PSY 596 Area Seminar in Social Psychology. 1-3, Max. 6 F,S.
PSY 599 Research Problems in Psychology. Preq: Cl. Credits Arranged F,S.
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Recreation Resources Administration
'RRA 152 Introduction to Recreation. 3(3-0) F,S. History and foundations of recreationKincluding objectives, economic and social aspects, definition and importance; status ororganized recreation in our modern society; certain applied principles of recreation. Wilson
RRA 215 Maintenance and Operations I. Preq: RRA 152. 3(3-0) F,S. Methods of opera-tion of various park and recreation facilities for public use; protection and law enforcement;job planning and scheduling; preventive maintenance; and modern maintenance techniquesand maintenance materials. Warren
RRA 216 Maintenance and Operations II. Preq: RRA 152. 3(3-0) F,S. Emphasis uponwater-oriented recreation and public camping facilities; swimming pools; beaches; smalllake management; marinas; day and family camping. 5;) «MM McKnelly
RRA 241 Recreation Resource Relationships. Gereq‘iggiW—Z-Efifiélag‘sThe concepts and principles involved in identifying and describing natural recreationresource components significant to management. The relationships between variousgovernmental agencies and private enterprise in providing forest recreation. Staff
RRA 341 Principles of Recreation Flaming. Preq: RRA 241. 3(2-2) F,S. The recreationadministrator’s role in planning situations typical of the public and private sectors.Categories of information and their significance in the decision-making and problem-solvingprocess. Competent information systems.
RRA 353 Public Camp Administration. Preq: RRA 152. 3(2-2) F,S. Development oforganized camping and its educational, health and recreational objectives. Program plan-ning and leadership training in community, private, agency and school camping. Laboratory— campcraft skills. ' / Warren
RRA 354 Health Practices in Recreation Management. 3(3-0) F,S. Emphasis uponhealth problems, disease prevention, communicable diseases and their control, public healthadministration, school and industrial hygiene, and other health problems confronting the in-dividual and community. Staff
RRA 358 The Recreation Program. Preq: RRA 216. 4(2-4) F,S. Types of recreation op-portunities available to individuals, groups, neighborhoods or 'municipalities and themethods of providing these opportunities. ' Smith
RRA 359 Recreation and Park Supervision. Preq: RRA ‘358. 3(2-2) F,S. Directing, in-specting and critical ”evaluation. Emphasis on, the roles of the public'recreation supervisor“community centers, sports, special activities, maintenance and operation. Sternloff
RRA 442 Wildland Recreation Environments. Preq: Jr. standing. 3(2-3) F,S. Environ-mental modifications and resource developments required to support recreation use. Factorsaffecting site selection are related to resource planning functions. Site planning proceduresprovide a basis for managerial review. Natural history interpretation is an element ofresource management. Concepts of natural beauty and approaches to preservation ofamenities through modified methods of commercial product mana ementbhg 3 Eri ksonI . . I ' ' v - ' , (RRA 451 Facility and Site Planning. Preq: RRA 215 and 216. . F, . 1«3 hit? 69’ 7.park and recreation facility development and trends in recreation facility planning.Emphasis upon the planning principles in design and layout of recreation areas andbuildings. Field trips to various types of recreation facilities. McKnelly
RRA 453 Administrative Policies and Procedures. Preq: RRA 359. 3(3-0) F,S. The inter-nal organization of the recreation and park department; the administrative process; legisla-tion and legal foundations; boards and commissions; personnel practices and policies; officemanagement; public relations. Sternloff
RRA 454 Recreation and Park Finance. Preq: Six hours RRA, sr. standing. 3(3-0) F,S.Recreation and park fiscal administration; sources of finance for current and capital expen-ditures; revenue activities; financial planning; budgeting; expenditure policies; accounting;auditing and planning for recreation and park services. Hines
RRA 475 Recreation and Park Internship. Preq: Sr. standing, RRA 359. 9(0-27) (9weeks) S,Sum. Provides prospective recreator with an opportunity for controlled experiencesin skills and techniques involved in recreation and park department management. The stu-dent spends nine weeks off campus in a departmental selected location. Smith
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RRA 491 Special Problems in Recreation. Preq: Consent of department. 1-6 F,S. Aims todevelop critical analysis. Forms a basis for the organization of research projects, for the com-pilation and organization of material in a functional relationship and for the foundation of _policies. Seminar procedure. Smith “
FORGRADUATES AND ADVANCED UNDERGRADUATES
RRA 500 Theories of Leisure and Recreation. Preq: Nine hours RRA. 3(3-0). Leisure andrecreation’s origin and development as revealed by man’s behavioral patterns. The influenceand social significance of leisure and recreation concepts on contemporary American cultureand their future implications. WarrenRRA 501 Theory Development in Recreation Research. Preq: ST 311 and SOC 416.4(3-2). The historical emphasis of recreation research with analyses of various approaches toresearch design and model building. The philosophy of social scientific investigation, andpossible application of existing behavioral theory to recreation research. Efforts to developtheory useful in explaining use of leisure time. SiderelisRRA (EB) 503 Economics of Recreation. Preq: EB 301 or 401. 3(3-0) F. The principalemphasis will be on identity and importance of economic information for planning. Themarket mechanism and government will be examined as they affect and interact to affectallocation of resources to recreation, distribution of recreation services, and behavior ofrecreationists. Other topics include demand analysis, economics of planning, cost/benefitanalysis, secondary economic impacts, public decision-making, extemalities, public finance,and supply considerations in urban and rural recreation situations. StaffRRA 538 Recreation for Special Populations. 3(3-0). The leisure concerns of deprivedgroups with exposure to the status, problems, and community service needs of special pop-ulations found in most American communities. Special populations include the physicallydisabled, the mentally retarded, the aging, and the economically deprived. SternloffRRA 591 Recreation Resources Problems. Preq: Advanced undergrad. or grad. status. 1-4. Assigned or selected problems in RRA planning, supervision, maintenance, operations,financing, or program. Selected on basis of student interest and supervised by graduateacul members. af W565 53.111111 AW“wfiimhm Rue/urea.» 1.3 6My; 1157St ffeligionE1303;sPhgosophy.) 3 . “Q 1‘ . 613-0344553177 £43171

L 300 Introduction to Religion. 3(3-0) F,S,Sum. Various aspects of religion areanalyzed, such as the development of the great traditions, as well as the relation of religion topers I“lmgturigjLy, culural ha 8115;: e soc1al good Staff
REIEX; grew—B‘iblnejgé- mg‘k\ligioossviiuesnttl'gs exiiloredin the variedBiblical literature of the Hebrews. The course stresses the development of their religious faithand tradition, but such background matters as geography, archeology, history, and literaryproblem so onSId ed \WVM u u ‘13 5 VanderKam11w. 1%REL' 3 W33(-30) S. The Biblical vi/ritings ftl'ie}early Christian com-munity are examined1n their historical context. The results of recent studies of the Dead SeaScrolls as well as of Hellenistic and Hebrew thought and religion are brought to bear on earlyChristian life and thought. VanderKam
REL 315 Western Religions to the Reformation. 3(3-0) F. This course traces the majorsteps in the development of Christianity and Judaism during the period 100-1500 A.D.,noting the events, persons, and ideas which were most significant in thisdevelopment. Fitzgerald
REL 316 Western Religions Since the Reformation. 3(3-0) S. This course traces the ma-jor developments within Christianity and Judaism from 1500 to the present. Fitzgerald
REL 321 Religion in American Life. 3(3-O) F,S. This is a study of representative men,movements, and thought in the major religions within the context of American society andculture. Moorhead
REL (ENG) 325 Religion and the Modern Literary Imagination. 3(3-0) This course ex-amines the relationship between religion and imaginative literature by exploring1n concrete
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and dramatic form a variety of options on such themes as the problem of evil and sufferingand the quest for meaning in human existence. Staff
REL 327 Contemporary Religious Thought. 3(3-0) F,S. Investigates the development ofrecent religious and theological thought in America and Europe, as it has responded to therapidly changing intellectual, scientific, and social dimensions of Western culture. ‘' Fitzgerald, Stalnaker
REL 331 Hinduism and Islam. 3(3-0) F. The religious traditions of India, including earlyVedic religion, Brahamanism, the various Yogas, the devotion cults, the religio—philosophicaltraditions, and modern religious movements. Islam is examined in its Arabian origin and asit has developed in other parts of the world. Highfill
REL 332 Buddhism. 3(3-0) S. Buddhism is followed from its beginnings in India throughthe expansion into the whole of Asia. Creativity in art, political involvements, andmeditative disciplines, as in Zen, are some of the facets. Highfill
REL 498 Special Topics in Religion. Preq: Six hours REL. 1-6 F,S. This course is used tooffer areas of study which appear only rarely in the curriculum. It will also function as areadings course for honors students in religion. Staff
Social Work
SW 203 Social Welfare in the United States. 3(3-0) F,S,Sum. Introduction to currentsocial welfare programs in the United States. Examines historical development of theseprograms including the motivations of individuals and groups which initiated them. Stu-dents visit selected programs and explore their philosophies, structures and effectiveness.
SW 205 Social Welfare Policies and Issues. Preq: SW 203. 3(3-0) F,S,Sum. Examinespolicies and issues associated with existing social welfare delivery systems and emphasizespolicy formulation and assessment of alternative strategies for establishing and meetingsocial goals. Influence of social work principles, values and practice on social welfare policiesand issues.SW 307 Social Welfare Programs and Delivery Systems. Preq: SW 205. 3(3-0)F,S,Sum. An indepth study of major social welfare programs. Focus is on income mainte-nance programs and social services provided to the aged, families and children, handicappedadults and minority groups. Program content and methods of service delivery explored inclass and by small student teams to determine effectiveness of financial and non-financialprograms.
SW 308 Social Work Practice and Methods I. Preq: SW 307. 3(3-0) F,S. Fundamentalelements of an integrated approach to social work practice. Focuses on professional values,social work roles and the social work-client relationships. Skills in interviewing, data collec-tion and case recording are explored and practiced.
SW 310 Personality Development and Human Behavior. Preq: Sophomore standing.3(3-0) F,S,Sum. Knowledge of man as an individual, interacting with an ever-changing socialenvironment, continually evolving as a unique personality with individualistic combinationof capacities and mechanisms for coping.
FOR ADVANCED UNDERGRADUATES
SW 405 Social Work Practice and Methods II. Preq: SW 308. 3(3-0) F,S. Examines thestrategies of study, evaluation and intervention utilized in social work practice in the begin-ning, core and ending phases of the social worker-client, problem solving relationship.

' SW 406 Field Work I. Preq: or Coreq: SW 405. 6(2-16) F,S,Sum. Supervised field ex-perience in a social welfare agency or program for two full days each week. Assigned par-ticipation in an agency or program operation includes interaction with individuals, smallgroups, and agency staff. Provision for application of social work values, skills, objectives andmethods gained in class. A two hour seminar on campus each week will link social worktheory with field experience.SW 407 Field Work II. Preq: SW 406. 6(2-16) F,S,Sum. Supervised field experience in asocial welfare agency or program for two days each week and a two hour weekly seminarenables the student to increase and refine professional social work skills and knowledge.Seminars focus on integration of content areas of the curriculum with field practice. Facultyliaison with field instructors and students on a regular basis. 3llg/79gfl
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Sociology(Also see Anthropology.)
SOC 202 Principles of Sociology. 3(3-0) F,S,Sum. Introduces basic ideas in the field ofsociology. Exposure to a variety of concepts, theories and research findings develops stu-dent’s abilities to conceptualize, analyze and interpret patterns of human interaction from asociological perspective.
SOC 203 Current Social Problems. 3(3-0) F,S,Sum. Examines the concept of socialproblems with emphasis on the problem orientation of contemporary United States society.Investigates the social and cultural aspects of problems to demonstrate the basic integrationof society and community life. Problems for intensive study vary to reflect current interestsand may include crime, divorce, race conflict, illness, poverty, housing, recreation, per-sonality adjustment, population and social aspects of environmental crisis.
SOC 204 Contemporary Family Life. 3(3-0) F,S,Sum. The American family as a socialinstitution as an interaction process with emphasis on mate selection, marital adjustment,socialization and marital dissolution.
SOC 205 Work: Occupations and Professions. 3(3-0) F,S,Sum. The sociology of occupa-tions, professions and work, especially human relations in industrial plants and other worksituations.
SOC 241 Rural Society — U.S.A. 3(3-0) F. Major rural social institutions, ecological pat-terns and land tenure systems are examined emphasizing the American setting. Influence ofrural patterns and values in contemporary urbanized society. Stresses the role of the ruralcommunity as an area of institutional functioning and social integration within the frame-work of a complex, industrial society.
SOC 301 Human Behavior. Preq: SOC 202 or PSY 200. 3(3-0) F,S,Sum. Examines effectsof social interaction upon individual behavior and personality and collective attitudes andbehavior as products of group experience. Analyzes fashions and fads, crowds, mobs, publics,social movements.
SOC 302 Mass Communications and Modern Society. Preq: Three cr. in SOC. 3(3-0)F,S. Introduction to the sociology of mass communications including its process, content,audiences, communicators, and social effects in modern society. The preparation of a newsmedia comparison report enables critical examination of local and national media content.Provides insight from classic works by sociologists and other social scientists.
SOC 305 Race Relations. Preq: Three cr. in SOC. 3(3-0) F,S,Sum. Analyzes racerelationships both in the United States and throughout the world with emphasis on factorsproducing current changes.
SOC 306 Criminology. Preq: Three er. in SOC. 3(3-0). F,S,Sum. The study of theprocesses whereby behavior is defined as crime and persons are identified as criminals in-cluding a sociological investigation of agencies of law enforcement, adjudication, corrections,and prevention; patterns of criminal behavior; explanations of variations in criminality withemphasis on sociocultural and sociopsychological theories.
SOC 311 Community Relationships. Preq: Three cr. in SOC. 3(3-0) F, S. A survey of theinstitutions, organizations and agencies found1n modern communities; social problems andconditions with which they deal; their interrelationship and the trend toward over-allplanning.
SOC (ED) 318 Introduction to the Sociology of Education. Preq: Three hours of basicsociology or Cl. 3(3-0) F,S. An investigation of the United States educational institution in asociological framework. Analyzes the objectives of education, the school as a social system,the roles and role relationships of various position occupants, and the effects of social factors—- including social class and organizational expectations — upon the educational experiencewithin a framework of the characteristics and influences of a bureaucratic organization.
SOC 342 Rural Societies Around the World. Preq: SOC 202 or SOC 241. 3(3-0) S.Sociological description, analysis and understanding of traditional rural societies of Asia,Africa and Latin America. Basic social institutions, groupings and processes provide basesfor understanding these societies in the context of an increasingly urbanized and industrialworld. Stresses examination of thmieties on a Gemeinschaft-Gesellschaft continuum.
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SOC 351 Population and Public Affairs. Preq: Three cr. in SOC. 3(3-0) F,S. Growthrates, changing composition and residential redistribution in relation to public issues andplanning. Studies the ways in which population data are utilized by public agencies inprogram and policy formulation. Analysis encompasses new problems and socioeconomicsituations resulting from the dynamic nature of population changes in contemporary society.
FOR ADVANCED UNDERGRADUATES
SOC 402 Urban Sociology. Preq: SOC 202. 3(3-0) F,S. Analyzes urban social structuresemphasizing determinants and consequences of changes in urban places and life styles. Un-derstanding current urban problems as reflecting existing situations and changes occurringin the larger society. Examines various approaches to urban social planning.
SOC 410 Formal Organizations. Preq: SOC 202. 3(3-0) S. This course examines why andhow formal organizations — for example, businesses, industrial firms, civic clubs,professional and religious associations — are created, developed, maintained, changed, anddestroyed. Topics include alternative theoretical perspectives, methodological considera-tions, organizational structure, groups within organizations, organizational environments,and future prospects.
SOC (PS) 413 Criminal Justice Field Work. Preq: Acceptance in criminal justice op-tion; senior standing, SOC 306 and PS 307. 4(2-8) F,S. Supervised observation and ex-perience in a criminal justice agency; study of relationships between ongoing programs andrelevant political and sociological theory and research through participation in weeklyseminars as well as preparation and presentation of integrative report.
SOC 414 Social Class. Preq: SOC 202. 3(3-0) F. Examines the universality of structuredinequality, the criteria for assignment and the causes and consequences of vertical differen-tiation. Relates social class to life chances, life styles and mobility and to other forms of socialstratification. Investigates theories and research methods pertinent to the study of socialclass.
SOC 415 Social Thought. Preq: SOC 202. 3(3-0) F,S. A course dealing with the growth ofsocial thought from a philosophical to a scientific perspective, from social philosophy toscientific sociological theory. Emphasis is on the understanding of major sociological theoriesand their intellectual and philosophical antecedents; philosophical and methodologicalissues relevant to the development of sociological theories; and the relationship betweentheory and research.
SOC 416 Research Methods.\Preq: Sr. standing, ST 311, or Cl. 3(3-0) F,S. The basicmethods of social research, research design sampling, data collection, measurement, andanalysis; the relation of theory and research.
SOC 418 Analysis of School-Community Relations. Preq: SOC 202, or 318, or 411, or ED344. 3(2-2) S. Analyzes the reciprocal relations of school and community, the variant effect ofinfluence sources, and consequences for both school and community. Systematic charac-teristics and relationships, social change, values, social processes and the American com-munity constitute key analytical variables, implemented by student laboratory experience inschool and community.
SOC 420 Sociology of Corrections. Preq: SOC 306 and PS 311. 3(1-2) S. A variety ofcorrectional settings are studied in sociological perspective. Major topics include: formal andinformal organization; inmate social systems; correctional programs and their consequences;alternatives to confinement; and special purpose facilities. The focus is on contemporaryAmerican prison sytems with historical and cross-cultural material included for comparativepurposes.
SOC 425 Juvenile Delinquency. Preq: SOC 202, SOC 301 desirable. 3(3—0) F,S. Exploresepidemiology ofjuvenile delinquency. Compares descriptive typologies. Develops theories ofcausation with emphasis on social institutions, peer groups and socialization processes. In-vestigates procedures for enforcement, adjudication and correction of young offenders. Ex-amines strategies for prevention of delinquency. Opportunities for observation and participa-tion in agency operations.
SOC 441 Social Change in Asia. Preq: SOC 202. 3(1'/2-1‘/2) F‘. The main problems ofrapid social change in Asia are examined with regard to the sources, mechanisms, patterns,
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and consequences of change, utilizing major theoretical perspectivesand methodological ap-)(proaches available in sociology. R, MMJ‘A/' (a? (M 11/th
\V" SOC 490, 491 Senior Seminarin Sociology. Preq:g:nsent of department. 3(30) F,S. Af-“fords an opportunity to synthesize knowledge, theory and methods learnedIn earlier courses(5“land to conduct original explorations1n special interest areas.
9 SOC 498 Special Topics in Sociology. Preq: Six hours SOC above the freshman level. (1-6) F,S. A detailed investigation of a topic in sociology or anthropology. Topic and mode ofstudy determined by the faculty- member(s) in consultation with the departmental head.

FOR GRADUATES AND ADVANCED UNDERGRADUATES
SOC (ED) 501 Leadership. Preq: SOC 202 or equivalent. 3(3-0) F,S,Sum. Leadership invarious fields of American life; analysis of factors associated with it; techniques ofleadership.Stresses recreational, scientific and executive leadership procedures.
SOC 502 Society, Culture and Personality. Preq: SOC 202 or equivalent. 3(3-0) S.Studies human personality from its origins in primary groups through its development insecondary contacts and its ultimate integration with social norms. Explores comparativeanthropological materials but places emphasis on the normal personality and individual ad-justment to our society and culture. Dynamics of personality and character structureanalyzed in terms of society’s general culture patterns and social institutions.
SOC 504 Education in Modern Society. Preq: SOC 202, 301 or equivalent. 3(3-0) Placesvarying emphasis on the historical development of education in the United States, cross-cultural comparisons of educational structure and function, professionalization of educators,investigation of the ecological factors affecting education, effects of group processes uponlearning, and the effec offiocial ocesses and changesugc0242M?ducattio linstitution.m , , C" ' .C\ (3% Z’féfifsoc 505 T ' P11? ra n i7—3(30) F.The area of disability and handicap is 1n uced from asztconceptualand theoreticalstandpoint. Sociological and social--psy ogical aspects of handicaps, the rehabilitationprocesses and rehabilitative organizations are stressed Emphasizes rehabilitation of thesociology of work1n the rehabilitation processes. Socio—cultural factorsin disability and han-dicap (residence, social class, family relationships, etc.) are analyzed.
SOC 506 The Sociology of Rehabilitation II. Preq: Grad. standing and/0r CI. 3(3-0) S.Students engage in individual research projects on a specific handicap, a rehabilitationprocess or a rehabilitative agency or subagency. Lectures and discussions furnish perspectiveconcerning rehabilitation work in process while student pursues a specialized interest.Emphasizes sociological methods and techniques applicable to above aspects of socialbehavior.
SOC 507 Social Movements. Preq: SOC 503 or six hrs. SOC 0r Soc. Psy. 3(3-0) S. Natureand variety of social movements; conditions affecting the emergency of social movements;the structure of social movements; and the relationship between social movements, socialconflict and social change. While the primary emphasis will be conceptual and theoretical, anumber of social movements both past and contemporary will be examined within thisframework. Similarly research issues relative to social movements will be examined.
SOC 509 Population Problems. Preq: SOC 202 or equivalent. 3(3-0) F. Examines popula-tion growth, rates of change and distribution. Emphasizes functional roles of population, i.e.,age, sex, race, residence, occupation, marital status, and education. Population dynamicsare stressed: fertility, mortality and migration. Population policy is analyzed in relation tonational and international goals stressing a world view.
SOC 510 Industrial Sociology. Preq: SOC 202 or equivalent. 3(3-0). Industrial relationsare analyzed as group behavior with a complex and dynamic network of rights, obligations,sentiments and rules. This social system is viewed as an independent part of total com-munity life. The background and functioning of industrialism are studied as social andcultural phenomena and its social problems are analyzed.
SOC 511 Sociological Theory. Preq: Six hours SOC and grad. standing or Cl. 3(3-O) F,S.The interdependence of theory and method; the major theoretical and methodologicalsystems. Examines selected cases of research in which theory and method are classicallycombined.
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SOC 512 Family Analysis. Preq: SOC 202 or equivalent. 3(3-0) F,Sum. Examines thebasic theoretical and methodological framework in sociology within which contemporaryfamily research is conducted.
SOC (ED) 513 Community Organization and Development. Preq: SOC 202 orequivalent. 3(3-0) F,Sum. Community organization is viewed as a process of bringing aboutdesirable changes in community life. Community needs and resources are studied.Democratic processes in community action and principles of organization are stressed, alongwith techniques and procedures. Roles of lay and professional are analyzed.
SOC 514 Developing Societies. Preq: Six hours SOC or ANT or grad. standing. 3(3-0) S.Defines major problems posed for development sociology and explores the social barriers andtheoretical solutions for development set forth with regard to the newly-developing countries.Significant past strategies reviewed and main themes in current development schemespresented. Untested strategies for the future proposed and discussed. These problems are ex-aminedin their national and international contexts. .
SOC 515 Deviant Behavior. Preq: Six hours SOC or ANT or grad. standing. 3(3-0) F.Topics include: the inevitability of deviance and its social utility; cross-cultural variations inappearance and behavioral cues for labeling the deviate; descriptive and explanatory ap-proaches to kinds and amounts of deviance in contemporary American society; social change,anomie and social disorganization theories; the process of stigmatization; formal and infor-mal societal responses to deviance and the deviate; social action implications.
SOC (PS) 517 The Police Bureaucracy in a Democratic Society. 3(3-0) F,S. (Seepolitics, page .)
SOC 523 Sociological Analysis of Agricultural Land Tenure Systems. Preq: Threehours SOC. 3(3-0). A systematic sociological analysis of the major agricultural and land-tenure systems of the world with emphasis on problems ofU.S. family farm ownership andtenancy.
SOC 534 Agricultural Organizations and Movements. Preq: Three hours SOC,American history, American government or a related social science or consent of department.3(3-0). A history of agricultural organizations and movements in the United States andCanada principally since 1865, emphasizing the Grange, the Farmers’ Alliance, the Populistrevolt, the Farmers’ Union, the Farm Bureau, the Equity societies, the Nonpartisan League,cooperative marketing, government programs and present problems.
SOC 541 Social Systems and Planned Change. Preq: Three hours SOC. 3(3-0) F,S,Sum.An examination of social systems within the framework of both functional theory and conflicttheory, with particular emphasis upon system change and the planning of social change.
SOC 555 Social Stratification. Preq: Six hours SOC. 3(3—0) The theoretical background,methodological approaches, and analysis of the consequences of systems of stratification.Emphasizes the static and dynamic qualities of stratification systems on relations within andbetween societies. Attention to the integrative and divisive quality of stratification as it is ex-pressed in life styles, world views, etc.
SOC 560 Racial and Cultural Contacts. Preq: Six hours SOC or Cl. 3(3-0) Examines in-tergroup relations as a legitimate concern of the social sciences. Appraises cross-cultural datadrawn from a variety of situations wherein race and ethnicity figure in a significant manner.Attempts to interpret data by delineating observable patterns, trends and relationships.
SOC 565 Sociology and General Systems Theory. Preq: Six hours SOC, one ST course.3(3-0) Examines the basis of general systems theory and its application in the sociologicalfields. Emphasizes the philosophical nature of systems theory and its potential as an alter-native conceptualization to mechanistic and organismic models. Scrutinizes the underlyingbasis of systems theory; cybernetics as models of change and control; learning andequilibrium; information theory as models of choice and selection; decision theory, and gametheory.
SOC 570 Commitment. Preq: Six hours SOC. 3(3-0) The process of commitment and itsstrength are covered from several theoretical views as applicable to collective behavior, socialmovements, the sociology of religion, political sociology, deviance, attitudes, decision mak-ing, dissonance, structural effects and other topics. An aim is to construct propositions andtestable models of the commitment process.
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SOC (EB) 574 The Economics of Population. 3(3-0) S. (See economics and business,page 216.)
SOC 590 Applied Research. Preq: SOC 202 or equivalent. 3(3-0) F,S. Studies researchprocess with emphasis upon its application to action problems. The development of researchdesign to meet action research needsls stressed
SOC 591 Special Topics in Sociology. Preq: CI. 16 RS. An examination of currentproblems organized on a lecture-discussion basis. Course content varies as changing condi-tions require new approaches to emerging problems.
SOC 592 Demographic Structure and Processes. Preq: SOC 509 or equivalent. 3(3-0)Explores in depth, the major demographic variables (size, composition and distribution) andbasic demographic processes (fertility, mortality and migration). Attention to theoreticaland methodological considerations as well as to current substantive knowledge. Specificcoursemconterfigariw3depending upon studen needs and interests. 9v1.30?) 9]; )7FOR GRAD TES ONLY H 921.2%
SOC 503 Contemporary Sociology. 3(3-0) F,S.
SOC 533 Theory of Human Communication Behavior. Preq: Six hrs. SOC or Soc. Psy.3(3-0) F,S.

Soil Science
SSC 200 Soil Science. Preq: CH 103 or 107; GY 120 recommended. 4(2-4) S. Fundamen-tals including origin, composition and classification of soils; their physical, chemical, andbiological properties; significance of these properties to soil-plant relationships and soilmanagement. For SSC students and those in allied fields. Cook
SSC 205 Soils as a Natural Resource. Preq: CH 101 or 111. 3(2-3) F. Emphasis on soil asan important component in natural resource use and planning; characteristics and propertiesof soils as related to natural resources; impact of technological advances and soil use on en-vironmental quality. Primarily for majors in fields not closely allied with SSC.
SSC (BAE) 321 Water Management 4(3-3) F. (See biological and agricultural engineer-ing, page 193.)
SSC 341 Soil Fertility and Fertilizers. Preq: SSC 200, BS 100. 3(3—0) F. Plant nutritionand growth as related to crop fertilization; fertilization materials, their manufacture, proper-ties and usage; fertilizer practices for a sound management program. Kamprath
SSC 342 Soil Fertility Laboratory. Coreq: SSC 341. 1(0-3) F. Applications of soil fertilityprinciples in plant growth; laboratory and greenhouse exercises in soil and plant tissuetesting; written reports of observations and their interpretation. Nicholaides
SSC 352 Soil Classification. Preq: SSC 200. 4(2-5) S. Morphology and diagnostic proper-ties of soils; characterization of selected North Carolina soils and their placement in themodern soil classification system; practical field problem in soil identification and mapping.Field trips. Cook, Phillips
SSC 361 Soil Resources and Land Use. Preq: SSC 200 or 205. 3(2-3) F. Factors importantto the interpretation of soils information for land use with emphasis upon soil profile proper-ties. Planning of land areas using soil maps; practical field problems in soils interpretationfor various uses. Staff
SSC 461 Soil Physical Properties and Plant Growth. Preq: SSC 200 or equivalent. 3(3-0) F. Study of soil physical properties and their influence upon plant growth; emphasisplaced on soil solid-porosity relationships, soil water, soil temperature, soil aeration andmechanical impedance. Principles associated with management and alteration of physicalproperties are also discussed. Cassel
SSC (CS) 462 Soil-Crop Management Systems. Preq: CS 211, 414, SSC 341, 352. 3(2-3)S. Unites principles of soil science and crop science with those of allied areas into realisticagronomic applications; practical field studies in planning and evaluation of soil and cropmanagement systems. Phillips, Fike
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SSC (BAE) 471 Agricultural Water Management. 4(3-2) F. (See biological andagricultural engineering, page 193.) -
SSC 472 Forest Soils. Preq: SSC 341, or FOR 452. 3(2-3) S. Soil as a medium for treegrowth; the relation of soil physical, chemical, and biological factors to the practice ofsilviculture; extensive soil management in the forest and intensive soil management in forestnurseries and in seed-tree orchards; the relation of soil and site to forest genetics, ecology,pathology, and entomology. Wollum
SSC 492 Senior Seminar in Soil Science. Preq: Sr. standing in Agriculture and LifeSciences. 1(1-0) S. Students prepare and present thorough and documented discussions ofimportant soil topics. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATES
SSC 501 Tropical Soils: Characteristics and Management. Preq: Six credits SSC. 3(3-0) F. Characteristic of the tropical environment: distribution and classification of tropicalsoils; soil-plant relationships in the tropics; soil management systems emphasizing shiftingcultivation, flooded rice production, subsistence farming and tropical pasture management.Sanchez
SSC 511 Soil Physics. Preq: PY 212, SSC 200. 4(3-3) F. Physical properties of soils andtheir measurement; theory and mechanics of transport of water, air, heat and solutes.Cassel
SSC 520 Soil and Plant Analysis. Preq: PY 212, CH 315, at least three SSC courses in-cluding SSC 341, or Cl. 3(1-6) S. Theory and advanced principles of the utilization ofchemical instruments to aid research on the heterogenous systems of soils and plants. Gilliam
SSC 522 Soil Chemistry. Preq: SSC 200, one year of general inorganic chemistry. 3(3-0) S.The chemical and colloidal properties of clay and soil systems, including ion exchange andretention, soil solution reactions, solvation of clays and electro-kinetic properties of clay-water systems. Weed
SSC (MB) 532 Soil Microbiology. Preq: MB 401, CH 220 or C1. 4(3-3) S. Soil as amedium for microbial growth, the relationships and significance of microbes to mineraltransformations in soil, biological equilibrium, and environmental quality. Wollum
SSC 541 Soil Fertility. Preq: SSC 341. 3(3-0) F. Soil conditions affecting plant growth andthe chemistry of soil and fertilizer interrelationships. Factors affecting the availability ofnutrients. Methods of measuring nutrient availability. Kamprath
SSC 551 Soil Morphology, Genesis and Classification. Preq: CY 120, SSC 200, 341. 3(3-0) F. Concepts of soil horizons and soil profiles and chemical, physical and mineralogicalparameters useful in characterizing them. Soil~f0rming factors and processes. Evaluation ofhistorical development and present concepts of soil taxonomy with particular reference togreat soil groups and discussion of logical basis of soil classification. Buol
SSC 553 Soil Mineralogy. Preq: SSC 200, 341, and CY 330. 3(2-3) F. Composition, struc-ture, classification, identification, origin occurrence and significance of soil minerals withemphasis on primary weatherable silicates, layer silicate clays and sesquioxides. Cook
SSC 560 Advanced Soil Management. Preq: SSC 200, 341. 3(3-0) Sum. Characteristicsrelated to management of soil in the coastal plain, Piedmont and mountain areas of NorthCarolina. Field trips. Management practices that should be associated with various soils for .different types of enterprises. (Offered Sum. 1977, and alt. years.)Cook, Kamprath, Phillips
SSC 590 Special Problems. Preq: SSC 200. Credits Arranged. F,S. Problems in variousphases of soils with emphasis on recent and current research. Staff
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SP 298 Special Projects in Speech-Communication. Preq: SP 231. 1-3 F,S. A special pro-jects course to be utilized for guided research or experimental classes at the sophomore level,topic determined by instructor. Staff
SP 310 Phonetics. Preq: Completion of freshman English requirement. 3(3-0) F,S,Sum. Astudy of the anatomy and movements of vocal organs; correct pronunciation; speech sounds;standards of American pronunciation; application of the International Phonetic Alphabet,with vocal and ear training. Franklin
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SP 451 Advanced Television Production. Preq: SP 450 or CI. 3(2-2) S. For speech-communication majors, teacher trainees and others of advanced standing who already havegeneral knowledge about operation and basic function of media. Lect. — Theories of mediaand message. Lab. — Evaluation and analyses of student productions. Schnur
SP 496 Seminar1n Speech-Co ' ' . : , .0) F,S,Q}&8)77

receding work1n speech.
SP 498 Special Topics'1n Speech-Communication. Preq: Nine hours of speech. 1-6 F, S.Detailed investigation of topic in communication arts or sciences. Topic and mode of studydetermined by the faculty member in consultation with speech division head. Staff
Statistics
ST 311 Introduction to Statistics. 3(3-0) F,S,Sum. Relates general statistical concepts toeveryday life and emphasizes giving perspective to those concepts: quantitative descriptionsof populations, some sampling ideas, techniques of making inferences from samples,and theuncertainties involved in making statistical inferences. Hafley, McVay, Stines
ST (EB) 350 Economics and Business Statistics. Preq: MA 112, EB 201 and 202 orequivalent. 3(3-0) F,S. (See page 217.)
ST 361 Introduction to Statistics for Engineers. Preq: College algebra. 3(3-0) F,S, Sum.Statistical techniques useful to engineers and physical scientists. Includes elementaryprobability, frequency distributions, sampling variation, estimation of means and standarddeviations, confidence intervals, significance tests, elementary least squares curve fitting.Staff
ST 371 Introduction to Probability and Distribution Theory. Preq: MA 201. 2(1-2)F,S,Sum. Basic concepts of probability and distribution theory for students in the physicalsciences and engineering. Intended to provide the background necessary to begin the study ofstatistical inference and regression analysis. Manson, Quesenberry
ST 372 Introduction to Statistical Inference and Regression. Preq: ST 371. 2(1-2)F,S,Sum. Statistical inference and regression analysis including theory and applications.Point and interval estimation of population parameters. Hypothesis testing including use oft, 112 and F. Simple linear regression and correlation. Introduction to multiple regression.Manson, Quesenberry
FOR ADVANCED UNDERGRADUATES
ST 421, 422 Introduction to Mathematical Statistics. (421) Preq: MA 202 or 212; (422)Preq: ST 421 3(3-0) F,S. Elementary mathematical statistics primarily for undergraduatemajors and graduate minors in statistics. Includes introduction to probability, commontheoretical distributions, moments, moment generating functions, sampling distributions,estimation, hypothesis testing concepts, decision theory concepts and elements of generallinear model theory. Giesbrecht, Rawlings
FOR GRADUATES AND ADVANCED UNDERGRADUATES
ST 501, 502 Basic Statistical Analysis. Preq: ST 372 or C1. 3(3-0) F,S. Basic concepts;random variables, distributions, statistical measures, estimation, tests of hypotheses, theanova, elementary design and sampling, factorial experiments, multiple regression,covariance analysis of discrete data and other topics. Primarily for statistics majors andminors. Steel
ST 507 Statistics for the Behavioral Sciences I. 3(3-0) F. A general introduction todescriptive and inferential statistics. Investigates the role of statistics in behavioral scienceresearch as well as presenting the techniques and principles for summarizing data. Basic1n-ferential statistics with emphasis on the concepts of hypothesis testing and decision making.Principles and methods illustrated by examples and problems from behavioral science.Wasik
ST 508 Statistics for the Behavioral Sciences II. Preq: ST 507 or CI. 3(3-0) S. Furtherconsideration of advanced statistical techniques used in decision making in behavioral
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science research. Hypothesis testing and analysis of variance procedures used in the design ofexperiments. Part of the course devoted to topics relating to least squares and multipleregression analysis. WasikST 511 Experimental Statistics for Biological Sciences I. Preq: ST 311 or grad.standing. 3(3-0) F,S,Sum. Basic concepts of statistical models and use of samples; variation,statistical measures, distributions, tests of significance, analysis of variance and elementaryexperimental design, regression and correlation, chi—square. StaffST 512 Experimental Statistics for Biological Sciences II. Preq: ST 511 or equivalent.3(3-0) F,S,Sum. Covariance, multiple regression, concepts of experimental design, factorialexperiments, individual degrees of freedom, confounded factorial and split-plot designs. StaffST 513 Experimental Statistics for Social Sciences I. Preq: ST 311 or grad. standing.3(3-0) F. Basic concepts in collection and analysis of data. Variability of sample data, dis-tributions, confidence limits, chi-square, t-test, analysis of variance, regression, correlation,analytic and descriptive surveys, experimental designs. McVayST 514 Experimental Statistics for Social Sciences II. Preq: ST 513 or equivalent. 3(3-0) S. Extension of basic statistical concepts to social experiments and surveys; sampling fromfinite populations and estimating using unrestricted, stratified, systematic and multistageselections; analysis of variance continued; multiple regression; covariance; experimentaldesigns. Proctor
ST 515, 516 Experimental Statistics for Engineers. Preq: ST 361 or grad. standing. 3(3-0) F,S. General statistical concepts and techniques useful to research workers in engineering,textiles, wood technology, etc. Probability, distributions, measurement of precision, simpleand multiple regression, tests of significance, analysis of variance, enumeration data, and ex-perimental designs. Hader
ST 517 Applied Least Squares. Preq: ST 502 or equivalent. 3(3-0) F. Use of least squaresestimation with linear models. Regression, analysis of variance and covariance considered ina unified manner that requires no extensive statistical background. Emphasis on applicationof these techniques to analysis of data from non-standard experimental and surveysituations. Staff
ST 519 Applied Multi-variate Statistical Analysis. Preq: ST 511, ST 512 or equiv. 3(3-0)S. An introduction to the use of multi-variate statistical methods in the analysis of datacollected in experiments and surveys. Topics covered will include multi-variate analysis ofvariance, discriminant analysis, canonical correlation analysis and principal componentsanalysis. The use of a computer to perform the multi-variate analysis calculations will beemphasized.
ST 521 Statistical Theory I. Coreq: MA 425 or 511 and MA 405 or C1. 3(2-2) F. The use ofstatistics as illustrated by an example, pointing out the need for a probabilistic framework.The probability tools for statistics: description of discrete and absolutely continuous distri-butions, expected values, moments, moment generating functions, transformation of randomvariables, marginal and conditional distributions, independence, order statistics, mul-tivariate distributions, concept of random sample, derivation of many sampling distribu-tions. Bhattacharyya
ST 522 Statistical Theory II. Preq: ST 521; Coreq: MA 426 or 512. 3(2-2) S. Generalframework for statistical inference. Point estimators: biased and unbiased, minimumvariance unbiased, least mean square error, maximum likelihood and least squares,asymptotic properties. Interval estimators and tests for hypotheses: confidence intervals,power functions, Neyman-Pearson lemma, likelihood ratio tests, unbiasedness, efficiencyand sufficiency. Bhattacharyya
ST 531 Design of Experiments. Preq: ST 502 or equivalent. 3(3-0) F. Review of com-pletely randomized, randomized complete block and Latin square designs, and the basic con-cepts in the techniques of experimental design. Designs and analysis methods in factorial ex-periments, confounded factorials, response surface methodology, change-over design, split-plot experiments and incomplete block designs. Examples illustrate application and analysisof designs. Monroe, Nelson
ST (MA) 541 Theory of Probability I. 3(3-0) F. (See mathematics, page 270.)
ST (MA) 542 Introduction to Stochastic Processes. II. 3(3-0) S. (See mathematics,page 270.) ,
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ST 552 Basic Theory of Least Squares and Variance Components. Preq: MA 405, ST521; Coreq: ST 522. 3(2-2) S. Theory of least squares; multiple regression; analysis ofvariance and covariance; experimental design models; factorial experiments; variance com-ponent models. Gallant
ST (EC) 561 Intermediate Econometrics. 3(3-0) S. (See economics, page 216.)
ST (BMA, MA) 571 Biomathematics I. 3(3-0) F. (See biomathematics, page 195.)
ST (BMA, MA) 572 Biomathematics II. 3(3-0) S. (See biomathematics, page 195.)
ST 581 Introduction to Nonparametric Statistics. Preq: ST 522. 3(3-0) F. Treats boththeoretical and methodological materials relevant to inference problems arising when sampl-ing is from a parent family that is not assumed to have a particular functional form. Concen-trates on inference problems for the absolutely continuous family of distributions. (Offered F1977 and alt. years.) Quesenberry, Gerig
ST 583 Introduction to Statistical Design Theory. Preq: ST 522. 3(3-0) F. The theory ofstatistical inference discussed from a unified decision theoretic point of view and itsrelationship with the zero-sum two person game. Develops techniques of statistical analysisusing Bayesian approach. Major emphasis on solution of problems using decision theoreticconcepts. (Offered F 1977 and alt. years.) Bhattacharyya
ST 591 Special Problems. 1-3 F,S. Development of techniques for specialized cases, par-ticularlyin connection with thesis and practical consulting problems. Staff
5T L233 |Textile cl‘éntiiéywm WWW FONS”“507 “it ”76’
TC 303 Textile Chemistry I. Preq: Soph. standing or equivalent. 2(2-0) S. The physicaland chemical phenomena which occur in the preparation and finishing of textile materials.Emphasis on general principles, rather th d-tailed technical procedures.
pg.. .- Iof the theoretical concepts introduced1n TC 303.
TC 401 Textile Industry and the Environment. Preq: CI. 3(3-0) S. The concept of waterquality management, criteria of pollution, sources of pollution from fabric processing, plantsurveys and in-plant remedial measures, principles of biological oxidation, current waste-treatment practices, and new developments and trends in pollution control. Emphasis is ontextile industry wastes, with introduction to the broader aspects of environmentalpollution. Staff
TC 403, 404 Textile Chemical Technology. (403) Preq: T 301, TC 303; Coreq: CH 223;(404) Preq: TC 403. 3(3-0) F,S. The chemistry involved in the wet processing of fibroussystems, especially dyeing, printing and finishing. Emphasizes principles and includes astudy of the various classes of dyes and their application to all important textile fibers andblends of fibers; preparatory and bleaching processes, roller printing and print formulationsfor important dye classes; nature and application of finishes for textiles. Campbell
TC 405, 406 Textile Chemical Technology Laboratory. (405) Preq: T 301, TC 303;Coreq: TC 403. 1(0—3) F. (406) Preq: CH 228, TC 303; Coreq: TC 404. 2(0-6) S. Designed tocomplement the subject matter of TC 403, 404 by selected laboratory and pilot plant exer-cises in the application of selected important dyes and finishes to the important fibertypes. Campbell
[C 411 Textil mical Analysis‘rffi ey of textile chemicals,' ' rfacta ts, warp SIZES. :the identification ofof fiber blends byyed andfinished materials. (Not available to TC majors.) Livengood
TC 412 Textile Chemical Analysis II. Preq: T 203. 3(2-3) S. Application of certaintechniques of analysis to fibers, textile chemicals and textile processes; ultraviolet, visibleand infrared spectrophotometry, chromatography, viscometry; interfacialtension;calorimetric, gravimetric and mechanical thermal analyses. Emphasis on solving problems ofanalysis involving such processes as sorption, solution, diffusion, crystallization, etc.Cates
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TC (CH) 461 Chemistry of Fibers. Preq: CH 223. 3(3-0) F. Lectures emphasize: the for-mation and properties of fiber-forming polymers; addition and condensation polymerization;theories of fiber structure, the relationship between the chemical structure and physicalproperties of natural and man-made fibers; the production of man-made fibers. Gilbert
TC 490 Special Topics in Textile Chemistry. 1-6 F,S. Topics relate to current develop-ments in textile and polymer chemistry. ,/79 Staff
TC 491 Seminar in Textile Chemistry. Preq: TC , 403. 1(0-2) S. Familiarizes studentwith the principal sources of TC literature and emphasizes importance of keeping abreast ofdevelopments in the field. Emphasizes fundamentals of technical writing. Reports. Lecturesarranged. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATES
TC 504 Fiber Formation-Theory and Practice. Preq: MA 301, PY 208 or CI. 3(3—0) F.Practical and theoretical analysis of chemical and physical principles underlying the conven-tional methods of converting bulk polymer to useful fiber; rheology; melt, dry and wetpolymer extrusion; fiber drawing; heat setting; application of general theory to unitprocesses. Cuculo
TC 505 Theory of Dyeing. Preq: CH 433 or Cl. 3(3-0) S. Mechanisms of dyeing. Applica-tion of thermodynamics to dyeing systems. Kinetics of diffusion in dyeingprocesses. McGregor
TC 561 Organic Chemistry of High Polymers. Preq: TC 461, CH 331 or 431. 3(3-0) S.Principles of step-and-chain-growth polymerizations; co-polymerization theory; homogenousfree radical polymerization; emulsion polymerization; Ziegler-Natta polymerizations; ionicpolymerization. Gilbert, Theil
TC (CH) 562 Physical Chemistry of High Polymers-Bulk Properties. Preq: CH 220 or223; CH 331 or 431. 3(3-0) F. Molecular weight description; states of aggregation and their in-terconversion; rubbery, glassy and crystalline states; rubber elasticity; molecular friction;diffusion and viscosity; dynamics of network response; retardation- and relaxation-timespectra; thermo-dynamics of nucleation; kinetics of crystallization. Cates, Walsh
TC (CHE) 569 Polymers, Surfactants and Colloidal Materials. 3(3-0) F. (See chemicalengineering, page 198.)
TC 591 Special Topics in Textile Science. Preqs: Sr. or grad. standing and CI. 1-4. Topicsin textile science of interest to advanced students. Staff
Textile Technology
TX 211 Fiber Science II. Preq: MA 112 or 102. 3(2-2) F,S. The physical properties of tex-tile raw materials as related to type of fibers and chemical structure. Typical areas areparameters used to describe textile fibers, classification in terms of quality factors, theirreactions to moisture, stress-strain properties, method of measuring physical propertiescovered1n Fiber Science I and relationship between polymer structure, fiber properties, andtheir utilization as single fiber composites or blends of fibers. 3H ‘2»)“[7 taff>
TX 320 Design and Control of Staple Yarn Systems. Preq: T 220. W11 44-231)F,S. The technological and economic aspects of staple yarn forming systems. Topics includeMber-machine interactions, use of automated systems and processes, blending of similar and

\
lssimilar textile fibers, and control of the overall manufacturing operation to yield productswith designed characteristics. El-Shiekh, Pardue
TX 330 Textile Measurements and Quality Control. Preq: T 250, ST 361. 4(3-2) F, S.Principles of measuring basic physical properties of textile materials, techniques of1n-process control and evaluation of finished product quality, application to the manufacturingsequence of statistical control charts and capability limits, aspects of sampling theory.Au Hutchison, Stuckey.

req: TX 211, T 250. 5(4-2) F, S. WarpTX -
and deve opments1n fabrics and : - '- and fabric geometry as abasis for performance, quality, and cesting. Finishing and its effect on fabric propertiesg§taff
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TX 341 Knitting Systems. Preq: T 250. 3(2-2) F,S. Technology of producing knittedfabrics. The range of fabric structures is reviewed, but the major emphasis is on yarnpreparation for knitting, the basic mechanics of weft and warp knitting machines, patterningmechanisms, technologies of production, new developments and management of knittingoperations. Rhodes
TX 350 Woven Fabric Structures. Preq: TX 211, T 250. 5( & ) , . ormance charac-teri ics of woven ' ' ' structurmet ds of pr ' . ' ' ‘ modern control systems to optimize t e ystems in-' production of woven fabrics. Klibbe, Moser, Porter
TX 351 Weaving Systems. Preq: T 250. 3(2-2) F,S. Technology of producing wovenfabrics. The range of fabric structures is reviewed but the major emphasis is on yarn prepara-tion for weaving, the basic mechanics of looms, the technologies of production, new develop-ments and management of weaving operations. Lord
TX 370 Technical Fabric Design. Preq: T 250. 4(3-2) F,S. Technical aspects of textilefabric design. Available technologies are reviewed; properties of the various types of fabric,methods of reproducing aesthetic designs and means of designing fabrics to specifications arecovered. Lab consists of formal designs, analyses, testing and design projects. Staff
TX 380 Management and Control of Textile Systems. Preq: EB 201, T 250. 3(3-0) F,S.The principles and techniques of controlling the process of converting staple fibers or fila-ment yarns into industrial and consumer products as viewed from the standpoint of theprocess decision maker. Cooper, Robinson
TX 405 Non-Conventional Fabric Structures. Preq: Sr. standing and CI. 3(3-0) F,S. Ad-vanced study of systems for direct conversion of fiber to fabrics. The total spectrum of possi-ble fabric structure is surveyed and classified. Current marketable structures analyzed withrespect to production technologic, economic, and property potential. Trends in direct conver-sion technology are discussed to provide a viable basis for participating in the evolution of thetechnology and its production. George, Mohamed
TX 420 Modern Developments in Yarn Manufacturing Systems. Preq: Sr. standing.3(3-0) S. The newly emerging means of yarn production such as open-end, composite, self-twist and twistless forms of spinning. The preprocesses and their effects on spinning; also theafter-processes and effects of the new systems. Lord
TX 425 Textured Yarn Production and Properties. Preq:- TX 211, T 220. 3(2-2) F,S. Thestructure of thermoplastic polymers in continuous filament form and their response toelevated temperatures, high velocity air flow and other methods of modification to producebulked, textured and torque type yarns. Related properties such as stress relaxation, genera-tion and control of electrostatic charges and responses to lower order tensile forces.El-Shiekh, Tucker
TX 426 Long Staple and Tow Systems. Preq: TX 211, T 220. 3(2-2) F,S. Long staple yarnforming systems including the woolen, worsted, tow to top, and compact yarn systems.Emphasis on relationship of fiber structures and characteristics necessary to produce thedesired properties and performance characteristics of such yarns as woolen and worstedblends with man-made fibers, bulked yarns and carpet yarns. Pardue
TX 431 Special Topics in Testing. Preq: TX 330, sr. or grad. standing. 3(2-2) S. Specialadvanced techniques for measuring selected physical and aesthetic properties of natural andman-made textile materials; application of the physical law to technique and instrumenta-tion; interrelation of the material, method of test, instrumentation involved and the resultingphysical measure. 3.70 ‘1‘! [/73 Stuckey
TX 441 Knitwear and Hosiery Manufacture. Preq: TX 3%.:39- ) F,S. Complex weftknit mechanisms and their products. Hosiery, sweater strip, and full-fashioned equipmentand products discussed with respect to quality, costing, and recent developments. Middleton
TX 442 Advanced Knitted Fabric Design. Preq: TX 340 or 370. 3(2-2) 8. Complex warp-and weft-knitted structures, including flat, solid or open-work, plain or jacquard structures,raised and relief effects and other three-dimensional cloths, such as plush, fleece, and sliverfabrics. Technology of fabric processing, design potential and limitations, fabric aestheticsand markets. Practical fabric manufacture and analysis. Rhodes
w «43 snow; arm-WM «M We PM ismzegglm
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. / 78’570 1/6 /TX 449 Warp Knitting Systems. Preq: Tm. 3(2-2) F,S. Critical review and discussionof production of warp knitted fabric principles. Aspects of warp knitting including yarns,machinery and methods of operation analyzed and discussed both individually and as a partof the total system. Fabric design, quality and costing. . STX 450 AdvancedWWeaving. Preq: TXlgi.‘ 3(2-2) F,S. Spc’et3hl’aax’l‘)»%gvAeZ {335%tions and new developments and research findings in warp preparation esign weaving andfabric fo t' n. . Mohamedand Ewan . 33h?TX 451 1 w W Preq: X gag; S. Design specifications forcomplex fabrics as related to‘fabric geometry, functional and aesthetic properties andmanufacturing limitations. Mohamed
TX 460 Physical Properties of Textile Fibers. Preq: MA 212, PY 212. 3(3-0) F,S. Thestructural, mechanical, thermal, optical, frictional and electrical properties, and the effect ofmoisture on physical and mechanical properties. Influence of these properties on utility andscope of fibers as related to performance. StaffTX 470 Fabric Styling and Design. Preq: Jr. or sr. standing and CI. 2(2-0) F,S. Basic tex-tile styling and design as influenced by aesthetic and end-use considerations. Limitationsand influence of current technology on design principles and ae thetic capablil'ties. Massey

$333; is goWTX 480 Textile Cost Control. Preqz‘ “=54? ' . .H E§*201, st methodsapplicable to textile costing with emphasis on decision-making. Interpretation of cost reportsand their use in pricing and cost control. Powell
TX (EB) 482 Sales Management for Textiles. Preq: TX 380. 3(3-0) S. Definition andanalysis of sales management in the textile industry. Areas of control and responsibility.Analytical tools of sales management with case methods. Staff
TX 484 Management Decision Making for the Textile Firm. Preq: TX (EB) 482. 3(3-0)S. The economic and environmental setting within which the textile firm makes decisions,and an application of various analytical tools, quantitative and qualitative, in making thesedecisions. Strategies for implementing decisions. ‘ 6/ Cooper, Robinson' .LTX 490 Development Project in Textile Technology. Pr’géWYCI. 2-3 F,S. In-troduction to research through experimental, theoretical and literature studies of textile andrelated problems. Staff
TX 491 Special Topics in Textiles. Preq: Sr. standing. 1-3 F,S. Current developments inthe textile industry. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATES
TX 505 Textile Instrumentation and Control Systems. Preq: MA 301, PY 212 and onecourse in computer science. 3(3-0) F. Theory and applications of instruments and controlsystems used in modern textile plants. Basic instruments and computer systems aredescribed along with their use in process control, production control, research anddevelopment. Grady
TX 520 Yarn Processing Dynamics. Freq: MA 301 and CI. or grad. standing. 3(2-2) F.Theoretical analysis of the dynamics and machine—fiber interactions of such functions asopening, cleaning, carding actions, fiber attenuation, ring spinning, open-end spinning, tex-turing and winding. The role of fiber placement, cohesion and lubrication on yarn processingand properties. Laboratory experiments are designed to verify the analysis. El-Shiekh
TX 530 Textile Quality Control. Preq: TX 330 or C1. 3(3-0) S. Quality control systems fortextile operations. Emphasis on sampling plans for attributes and variables and on inter-S pretation of data as related to identifying sources of product variability. Stuckey.. TX 541 Theory and Practice of Knitted Fabric Production and Control. Preq: ’FX'SItO. 3(3-0) F. The technology and control of systems for manufacturing simple and com-‘\ plex knitted fabrics; control and monitoring of yarn feeding systems; influence of yarn,3X; machine, finishing and fabric structure on the fabric aesthetics, physical and mechanicalproperties; optimization of fabric properties and machine productivity, including costing;problems of jacquard fabric processing and control. Knapton
TX 549 Warp Knit Engineering and Structural Design. Preq: TX 449. 3(3-0) S. Seniorstatus with consent of instructor. Engineering analysis of tricot and raschel machinery.
TX A137 MWW MMLWW 305-0) (41917? a“ 8/7?
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Design of yarn let- off and fabric take--up mechanisms. Studies of fabric production techni-ques and quality control systems Theory of production optimization and the properties offabrics. Complex geometrical loop models and their application. p
TX 550 Fabric ' .Preq: TX 350 or grad. standing 3(3-0) F,gSew-710mg? (£27 5/s of weave ele-men . ering deslgnof fabrics. Relationships between fabrics having geometr1ca s1milarity and the p ' ' oftheir physical properties. Bogdan
TX 555 Production Mechanics and Properties of Woven Fabrics. Preq: MA 301 and CI.or grad standing. 3(2-2) S. The interrelations between the mechanics of production andmechanical properties of woven fabrics; unit operations required to prepare yarns for weavingand the mechanisms employed in weaving; fabric structure, geometry and mechanicalproperties; designing for specific fabric properties. Mohamed

A301.5130)? Advanced1%3M
Fomes, Gupta

echanical and Rheological Properties of Fibrous Material. Preq: MA 301.3(2-2) S. In-depth study of the stress-strain, bending torsional dynamic and rheologicalbehavior of natural and man-made fibers. Theoretical relations and advancedtechniques. Fomes, Gupta
TX (EB) 585 Market Research in Textiles. Preq: MA 405, ST 421. 3(3-0) S. The quan-titative methods employed in market research in the textile industry. The function of marketresearch and its proper orientation to management and decision-making. ooper
TX 586 Textile . . ‘ . - , , . marlizgment

anced techniques.

pr blems1n t ction supvis ' non-union textile p . A study of NL mm and court opinion ' vingtextile corporations. . Powell
TX 590 Special Projects in Textiles. Preq: Sr. standing or grad. standing, CI. 2.3 F,S.Special studies in the major or minor field of the advanced undergraduate or graduate stu-dent. Includes current problems of the industry, independent investigations, seminars andtechnical presentation, both oral and written. Staff
TX 591 Special Topics. Preq: CI. 1-4 F,S. Intensive treatment of TX topics. Staff
TX 598 Textile Technology Seminar. Preq: Sr. standing, CI. 2(2-0) S. Lecture, discussionng21281:;“352118industry topics.WWPT‘ZW.lW?%W1PW Mjtagf l
$§t1$35%&58mém4.5me ‘50;—93) fil‘tlva 47% 8(79
GENERAL CO flaw/3&0T 101 ngawe‘h’t (£2) F. Introduction to textiles: the history of the1n-dustry, description of textile materials and products and their utilization. Basic manufactur-ing systems, materials flow, terminology and calculations. . Staff
T 200 Introduction to Textiles. Not open to students required to take T 101. 3(3-0) F,S.Survey of textiles including technical and economic history of the industry; physical andchemical processes involved in producing textile products from raw materials; uniqueaesthetic, physical and chemical properties of textiles and how these properties are deter-mined by raw materials and production processes; and influence of properties of textilematerials on their utilization and performance. Staff
T 203 Fiber Science I. Preq: CH 101. 3(3-0) F,S. Lectures emphasize: chemical constitu-tion and properties of fiber-forming polymers; theories of fiber structure; relationship bet-ween the molecular structure of linear polymers and physical properties of natural and man-made fibers; principles and methods for producing man-made fibers; chemical behavior ofnatural and man-made fibers. Theil, Whaley
T 220 Yarn Forming Systems. Preq: T 101 or equivalent. 4(3-2) F,S. The principles ofstaple and filament yarn systems and structures. The influence of manufacturing systemsand the input materials on product characteristics. Staff
11» 6103 &M“®%QW%Sm‘flfi$58178flafiémua.
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eW\h N @hmhMi:oT 250 Fabric Forming Systems. Preq:\\T-101-orequwalent.'4 ,S. The basic systems,including nonconventional, weaving and knitting. Emphasis on fabric construction andgeometry. Structures of fabric and resulting properties are related to raw materials andproduct performance filly _ Staff
T 300 General Microscopy. {9% 212. 3(1-4) F. The art and science of lightemicroscopy and int n to lec ron microscop and microradiography; theoretical and

plastic, and agricultural industries and in the life sciences. Staff
T 301 Technology of Dyeing and Finishing. Preq: T 203. 4(3-2) F,S. A comprehensivecourse designed to familiarize the textile student with the basic principles involved and theprocedures used for the preparation, dyeing, printing, and finishing of natural and man-made fibers. Some emphasis is placed upon the chemical nature of dyes and fastness proper-ties, and the chemical nature of finishes used to impart specific end-use properties.Livengood, Walsh
T 305 Introduction to Color Science. Preq: Soph. standing in textiles or equivalent. 1(1-0) S. Discussion of color vision, defective color vision as it contributes to the understanding ofcolor vision. Definition of color space and detailed discussion of the measurements andtransformation of coordinates leading to the “CIE" color space. Color calculations, dif-ferences and matching. Goldfinger
T 402 Introduction to the Theory and Practice of Fiber Formation. Preq: CH 103, T203, MA 212, P! 212. 3(3-0) S. Fundamental theory of flow behavior of polymeric materialsas related to the formation of fibers by melt, dry and wet extrusion is discussed. Elementarytheories of drawing and heat setting are also analyzed. This background is then applied to in~, terpret the entire fiber forming processes of representative all-synthetic and cellulosicfibers Cuculo

scien a - - ;class cooperation Students write brief critical reviews of lectures; class discussions. . - -may be taken twice for maximum of two credits. Staff
T 493 Industrial Internship in Textiles. Preq: Jr. or sr. in good standing. 3-6 Sum. Aprofessional level work experience in any area of textiles designed to relate academic trainingin science and technology to industrial practice. Work experience under professionalguidance. Written reports required and used as basis for grading. Registration must be ap-proved in advance by the appropriate department head. Graded S or U. Staff, o\FOR GRADUATES AND ADVANCED UNDERGRADUATES
T 500 Advanced Microscopy. Preq: T 300 or C1. 3(1-4) S. The art and science oflight andelectron microscopy and introduction to microradiography; theoretical and practical aspects 'of visibility resolution and contrast. Laboratory practice in assembly, testing and usingvarious microscopes and accessories in describing, identifying and micrographing crystalline,oriented or amorphous materials, especially those of student interest. Lab. may includespecial projects for independent investigations. Tucker
T 501 Resinography. Preq: T 300 or 500 and TX 460 or 560 or TC 461. 3(1-4) F,S. Lectures,laboratory and discussion regarding structure and morphology of resins, fibers, elastomersand composites which are studies by reflected light or electrons and by transmitted light orelectrons. Other methods of diffraction and spectrometry. Crystallographic and opticalproperties. Staff
T 506 Color Science. Preq: TC sr. or grad. student. 3(2-2) F. Discussion of color theorywith emphasis on color measurement. Color and color difference calculations. From data ofthe basic color matching experiments the description of a color-space and its transformationinto the CIE color space will be followed. The basis of color difference calculations. Colormatches and color differences calculated based on experimental data obtained in$115ng 4w omodwkm ctodwwh ,L I 561—1) %Go}dfinger
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Toxicology
TOX 510 Biochemical Toxicology. Preq: Biochemistry, sr. status. 3(3-0) F.TOX 515 Environmental Toxicology. Preq: Two years of biology. 3(3-0) S.
FOR GRADUATES ONLY
TOX 590 Special Problems in Toxicology. 1-3. g 7amt (o‘Fft Manuel»mam O/‘LXM‘aiD Q”79 #1 [57! l‘DIVBI'SI y ll llfiSM\ aq spud '
engineering, page 198.)
UNI 301 Science and Civilization. Preq: Soph. stan ing. 3(3-0) F,S. An inquiry into thescientific achievement and cultural impact of three different, but interrelated, models (orparadigms) of understanding the world and man’s place in it; the Ancient-Medieval model ofAristotle, Ptolemy and Aquinas; the 17th century model of Newtonian physics; and theemerging, but fragmentary, 20th century model based upon the “new physics” of Einstein,Planck and Heisenberg.
UNI 302 Contemporary Science and Human Values. Preq: Soph. standing. 3(3-0) F,S.Surveys of some of the revolutionary developments in 20th century science and scientificmethod, particularly in the bio-sciences and psycho-social sciences, and explores their majorintellectual consequences.
UNI 303 Man and His Environment. Preq: Soph. standing._3(3-0) F,S. Attention is direc- .ted to the fundamental concepts of ecology, the impacts of technology upon the contem-porary world environment, the broad, humanistic aspects of our present environmentalproblems and the need for new institutional arrangements in both government and the un-iversity as an aid to their solution.
UNI 323 World Population and Food Prospects. Preq: Soph. standing. 3(3-0) S. An in-terdisciplinary analysis of United States and world population growth in connection withnational and world food requirements andman’s place1n the ecology of the earth. Controver-sial proposals discussed and evaluated < faéz7UNI 324 Alternative Futures. 3(3-0) F. An flibl alternutfijelz7ut resocieties with stress upon the nature and likel' ood of various alternatives. Special emphasisis given to the methodology and limitati of forecasting and the interaction between pre-sent and possible future technologies nd human values.
UNI 325 Bio-Medical Ethics: An Interdisciplinary Inquiry. 3(3-0) F,S. An examinationof ethical issues emerging from recent advances in the bio-medical sciences. The approachwill be interdisciplinary, drawing upon medicine, biology, philosophy, theology, law andother related disciplines. Topics will include death, abortion, experimentation and consent,behavior control, in vitro fertilization, amniocentesis, renal dialysis, mental illness, andhealth care delivery. Attention will focus on value questions and conceptual issues.
UNI 401 The Urban Crisis. 3(3-0) F. The change from a rural to an urban society, urbanissues, the impact of technology and such1resultlng problems as poverty in affluence, racialtensions and changes1n the environment. Controversial proposals discussed. _
UNI 402 Peace and War1n the Nuclear Age. 3(3-0) S. An interdisciplinary examinationof the basic cluster of issues associated with the phenomena of peace and war. Areas of in-vestigation include the nature of conflict, conflict management and resolution, aggressionand violence, defense policy and nuclear strategic issues, the role of technology, arms racesand arms control, and future prospects for world order.
UNI 490 Seminar'1n University Studies. 1-3 F,S. Investigation and discussion of selectedtopics of an interdisciplinary nature. I“ 3‘4l77 ‘25 .8/77
UNI 495 Special Topics in University Studies. , F,S. Examin tion of selected topicsof an interdisciplinary nature.FOR GRADUATES AND ADVANCED UNDERGRADUATES
UNI 595 Special Topics in University Studies. Preq: Grad. standing or CI. 1-3 F,S. Ex-amination of selected topics of an interdisciplinary nature.
1... 5.21. MM gems seesaw?) "7‘7 325



Veterinary Science
VET 300 Laboratory Animal Management. Preq: Junior standing. 4(3-3) S. Designed tofamiliarize the student with the proper methods of handling, feeding, breeding, housing anddisease control of the commonly used laboratory animals (mouse, rat, guinea pig, rabbit,hamster and nonhuman primates). Humane care is stressed throughout this study.Laboratory sessions will provide the student with an opportunity to handle, care for and reara generation of one or more species during which time principles learned in lecture will beapplied. - MoncolVET 333 Medical Vocabulary. Preq: Jr. or sr. enrolled in the pre—veterinary program. 2(2-0) S. Designed to familizarize students with a number of common medical terms through theuse of Latin and Greek word parts and to teach pre-veterinary medical students the uses of amedical dictionary. Simmons
FOR ADVANCED UNDERGRADUATESVET (PO) 401 Poultry Diseases. 4(3-3) S. The major infectious, noninfectious andparasitic diseases of poultry are studied with respect to economic importance, etiology,susceptibility, dissemination, symptoms and lesions. Emphasis upon practices for preven-tion, control and treatment of each disease. ColwellVET 490 Special Topics in Veterinary Science. Preq: Junior standing. 1-6 F,S. Offeredas needed to cover new or special subject matter within the scope of veterinary science at theundergraduate level. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATESVET (ANS) 505 Diseases of Farm Animals. Preq: CH 101, 103. 3(3~0) F. The pathologyof acterial viral, parasitic nutritional thermal and mechanical disease processes. Batte
V6 $153916, PO; VIM) \QflUTltUKLCi/‘téi‘ocht5 59%) em 19/77Visual e51gn(See Design.)
Wood and Paper Science
WPS 101 Introduction to Wood and Paper Science. 1(1-0) F. Staff
WPS 201 Elements of Wood. 3(2-3) S. For students not in Forest Resources. Identifica-tion, structure, properties properties and uses of common softwoods and hardwoods. Woodcharacteristics, moisture relationships and special features. CarterWPS 202 Wood Structure and Properties I. Preq: BS 100 or B0 200. 3(2-3) F. Themacrostructure and microstructure of wood. Wood structure, the physical properties anduses of several commercially important coniferous and deciduous woods. Techniques of handlens and microscope identification of wood. ,- , ~ng hoznasWPS 203 Wood Structure and Properties II. Preq: WPS 202, PY 221.5326) . y i :1properties of wood, specific gravity relationships, wood in relation to moisture, heat, sound,light, electricity, combustion, introduction to strength properties. Hart
WPS 205 Wood Products Practicum. Preq: WPS 201 or 202. 5 Sum. Shop drawings and abill of materials are prepared for a furniture item which is then constructed and finished.Processes include grading, drying, machining, gluing, assembly and coating. All wood andwood-based materials used are prepared. Plant trips supplement the simulated factoryorder. Staff
WPS 210 Forest Products Internship. Preq: Completion of summer practicum. 1 Sum.Experience in the forest products or related industries. The student is assigned problem solv-ing in an industrial situation to gain insight of forest products technology. Students write apaper on their experience. Carter
WPS 211 Pulp and Paper Internship. Preq: Completion of soph. year 1(1-0) S. Ex-perience in the pulp and paper industry. The student is assigned problem solving in an in-dustrial setting to gain insight of pulp and paper technology. Students write a paper on theirexperience. Staff
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WPS 220 Wood Protection. Preq: WPS 202, CH 103. 3(2-3) S. Description of thedeterioration of wood by various agents such as fungi, insects, fire, weather, and chemicals,and the methods of protecting wood against their action. StaffWPS 242 Wood Fiber Analysis 3(2-3) S. Anatomy of wood and the relationship ofanatomical structures to physical properties. Detailed microscopic studies of wood anatomyare conducted in the laboratory. Also, intensive laboratory work in the area of fibermicroscopy with special emphasis on identification of pulped fibers from woody plants isincluded. _ Thomas
WPS (FOR) 273 Quantitative Methods in Forest Resources. 3(2-2) F,S. (See forestry,page 248.)
WPS 301 Wood Processing I. Preq: WPS 201 or 202 and summer practicum. 3(2-2) F. Theprocesses of drying, gluing and finishing wood. Processes of reconstituting wood as fiber-board, hardboard and particleboard. Basic requirements of various procedures andmaterials. Factors in selecting production methods. Carter
WPS 302 Wood Processing II. Preq: WPS 201 or 203 and summer practicum. 3(2-3) S.The theories and techniques of converting raw wood into usable products by milling, veneer-ing and chipping round wood. The processing of finished lumber, dimension stock, plywoodand other wood products. Carter
WPS .315 Introduction to Wood-Polymer Principles. Preq: WPS 203, CH 103. 2(2-0) F.Emphasis on basic organic and polymeric terminology necessary for understanding chemicalcomponents and macrostructure of wood. Introduction to the organic functional groups usedin adhesives and finishes in wood products manufacturing. Kelly
-WPS 316 Wood-Polymer Principles. Preq: WPS 315. 3(3-0) S. Emphasis on the chemicaland physico-chemical properties of wood based on its polymeric chemical structure.Finishing and adhesive systems widely used in wood products manufacturing are describedand characteristics detailed. Kelly
WPS 321, 322 Pulp and Paper Technology I, II. Preq: CH 101, 107. 3(3-0) S. Thephysical and chemical characteristics of wood and cellulose. Chemistry and technology of themajor mechanical, che 'cal and semichemi al proc sses e I}; {m the manufacture ofpulp and paper. émc /”/«3 J’fip fid Hitchings
WPS 331 Introduction to Wood and Pulping Chemistry. Preq: CH 220. 1(1-0) F. Topicsin organic chemistry required for a basic understanding of wood and pulping chemistry.Emphasis on carbonyl groups and aliphatic and phenolic hydroxyl groups as well asstereochemistry. Gratzl
WPS 332 Wood and Pulping Chemistry. Preq: CH 220, WPS 331 or CH 221-223. 4(3-3) S.Wood as a basic source for fibers and chemicals. Major wood components including cellulose,hemicelluloses, lignin and extractives. Emphasis on the reactions of wood components in themajor pulping and bleaching processes. Gratzl
WPS 344 Introduction to Quality Control. Preq: ST 361. 3(2-1) S. Methods used to con-trol quality of manufactured wood products. Control charts of variables and attributes. Ac-ceptance sampling techniques. Hart
WPS 403 Paper Process Analysis. Preq: WPS 321, 322. 3(0-6) S. Manufacture of severaltypes of papers with attention to stock preparation, sizing, filling and coloring. The finishedproducts are tested physically and chemically and evaluated. Hitchings
WPS 411, 412 Pulp and Paper Unit Processes I and II. Preq: CHE 301 and 302. 3(3-0)ES. The principles of the design, construction and operation of process and auxiliary equip-ment employed in the pulp and paper industry. Processes include pulping, recovery, pollu-tion reduction, recycling, fiber sources other than wood, papermaking, power (steam andelectric) generation and utilization. Rogers
WPS 413 Paper Properties and Additives. Preq: Sr. standing. 3(1-6) F. Physical,chemical, and microscopical testing of commerical papers; identification and evaluation ofdyestuffs and color matching; nature and use of chemical additives in papermaking.
E ' ' l1 t ‘40, 3198‘ R evesa.1
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sion; manufacturing methods; log and lumber grades; analysis of investment alternatives.Hassan
WPS 434 Wood Operation. Preq: WPS 301, 302. 3(2-3) F. Organization of manufacturingplants producing wood products, including company organization, plant layout, productionplanning and control. Analysis of typical manufacturing operations processes, equipment,size and product specification. The organization and operation of wood products markets.Carter

\Q S FOR) 43 ' - eq: Sr. standing. 3(3-0) S.Op . -makin in wood products.Alocat - - - uuc o c-tiv1 es and general problems of quantitative decision-making. ”i .17 , " ff7
WPS 441 Introduction to Wood Mechanics. Preq: MA 212, PY 221 or 211.- ff .Strength and related properties of commercial woods; standard ASTM strength tests;toughness; timber fastening; design of columns; simple, laminated and box beams; trussesand arches. Pearson
WPS 442 Wood Mechanics and Design. Preq: ESM 211 or WPS 441. 3(2-3) S. Wood as anengineering material. Topics include — generalized Hooke’s law for orthotropic bodies andthe effect of orientation of applied forces relative to the axes of symmetry; mechanicalproperties of wood as affected by its cellular structure; influence of defects, moisture, tem-perature and duration of load; visual and mechanical grading; derivation of working stresses;glued laminated construction; structural plywood; design of wooden members. Pearson
WPS 461 Paper Converting. Preq: Jr. standing. 1(1-0) S. The principal processes bywhich paper and paperboard are fabricated into products. Reeves
WPS 463 Plant Inspection. Preq: Sr. standing in Pulp and Paper. 1(0-3) S. One-week in-spection trips of representative manufacturers of pulp and paper and papermakingequipment. Hitchings
WPS 471 Pulping Process Analysis. Preq: WPS 321. 3(1-6) F. Predominately alaboratory course concerned with preparation and evaluation of different types of wood pulp.The wood raw material is varied each year to study the principal pulp and bleachingvariables and evaluate these critically. Students are organized in groups and encouraged toallocate time as necessary for experimental work. Hitchings
WPS 481 Pulping Processes and Products. Preq: WPS 202, CH 103. 2(2-0) S.Technology and economics of pulp products and by-products, including: paper and paper-board, containers and boxes, structural boards, molded and laminated products, cellulosefibers and films, cellulose derivatives and silvichemicals. Reeves
WPS 491 Senior Problems in Wood and Paper Science. Credits Arranged. Managementor technology problems selected with faculty approval. Staff
FOR GRADUATES AND ADVANCED UNDERGRADUATES
WPS 513 Tropical Woods. Preq: WPS 203, 301. 2(1-3) F. Structure, identification,properties, characteristics and use of tropical woods, especially those used in plywood andfurniture. Staff
WPS 521, 522 Chemistry of Wood and Wood Products. Preqs: CH 315, CH 331, WPS202, PY 21those used in plywood and furniture. Staff
WPS 521, 522 Chemistry of Wood and Wood Products. Preqs: CH 315, CH 331, WPS202, PY 212. 3(2-3) F,S. Fundamental chemistry and physics of wood and wood components;pulping principles; electrical and thermal properties. Staff
WPS 525 Pollution Abatement in Forest Products Industries. Preq: Grad. or advancedundergrad. standing in science or engineering curricula. 3(3-0) S. Pollution sources, inplantcontrol and treatment of water and air pollution in forest products. Concentration on inplantpollution control in the pulp and paper industry. Staff
WPS 533 Advanced Wood Anatomy: Preq: WPS 202 or CI. 3(1-6) S. Alt. yrs. Fundamen-tal wood anatomy and cell wall ultrastructure. Laboratory techniques for light and electronmicroscope studies of wood. Thomas
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WPS 540 Wood Composites. Preq: WPS 441; grad. or adv. undergrad. standing. 3(3-0) S.Alt. yrs. Designed to acquaint adv. undergrad. and grad. students with the rapidly expandingfield of wood composites. Production processes for particle board, plywood, hardboard, fiber-board and other composites are presented. Elastic theory for the stiffness, strength andbuckling resistance of composites will be developed. Test procedures for determiningmechanical properties and design procedures for glued laminated members, panel products,and built-up members, including I- and box-beams, stressed-skin panels and sandwichpanels, will be outlined. Staff
WPS 591 Wood and Paper Science Problems. Preq: Sr. or grad. standing. CreditsArranged. Assigned or selected problems in silviculture, logging, lumber manufacturing,pulp technology, or forest management. Staff
WPS 599 Methods of Research in Wood and Paper Science. Preq: Advanced undergrad.or grad. standing. Credits Arranged. Research procedures, problem outlines, presentation ofresults; consideration of selected studies by forest research organizations; sample plottechniques. Staff
Zoology
Z0 201 General Zoology. Preq: BS 100 or 105. 4(3-3) F,S,Sum. The biology of the majorgroups of animals, with emphasis on general structural plans and diversity, reproductiondevelopment, ecology, behavior and evolution. Doerr, G. Miller
Z0 202 Invertebrate Zoology. Preq: BS 100. 4(3-3) F. The biology and classification of in-vertebrate animals, especially types commonly encountered and those that illustratezoological principles. Primarily for zoology and wildlife biology majors. Bradbury
ZO 203 Vertebrate Zoology. Preq: BS 100 or B0 200. 4(3-3) F. The biology of the ver-tebrates; their adaptations and evolutionary history. Comparative physiological, develop-mental, behavioral and anatomical studies. Primarily for zoology and wildlife biologymajors. Martof
Z0 212 Basic Anatomy and Physiology. Preq: BS 100 (only free elective credit allowedfor students majoring in biological sciences, zoology, conservation and wildlife biology). 4(3-3) F. Major emphasis on the structure and function of the muscular, skeletal, circulatory andnervous systems. Grant
ZO 221 Conservation of Natural Resources. 3(3-0) F,S,Sum. The importance of naturalresources to man and the part they play in his environment. The physical, biological andecological principles underlying natural resource conservation with attention to thebiological consequences of overexploitation and environmental pollution. Barkalow
ZO 315 General Parasitology. Preq: Z0 201 or 202. 3(2-3) S. To gain a knowledge and ap-preciation of the life history, pathology and control of some common parasites. Miller
Z0 323 Comparative Anatomy. Preq: 20 201, Jr. standing. 4(2-4) F,S. A comparativemorphology of vertebrates demonstrating the interrelationships of the organ systems of thevarious groups. Harkema
Z0 345 Histology. Preq: ZO 323 or 203. 4(2-4) F. The microscopic anatomy of animaltissues. Harkema, Muse
Z0 353 Wildlife Management. Preq: BS 100. 3(3-0) F,S. Describes historical devel-opment from empirical practices to the scientific American system. The principles ofmanagement, protection, and conservation of those warm-blooded vertebrates of aesthetic,sport or food values in urban, rural and wilderness areas. Barkalow
Z0 (B0) 360 Introduction to Ecology. 4(3-3) F,S. (See botany, page 196.)
Z0 361 Vertebrate Embryology. Preq: Z0 323 or 203. 4(3-3) S. Fundamental principlesthat apply to the embryonic development of vertebrates. Roberts
Z0 400 Biological Basis of Man’s Environment. Preq: Jr. standing. 3(3-0) F,S. Man’simpact on the environment and the biological laws that govern the consequences in terms ofpopulation growth, pollution, and ecology. Quay
Z0 (ENT) 401 Bibliographic Research in Biology. 1(1-0) F. (See entomology, page239.)

329



ZO (BO) 414 Cell Biology. Preq: CH 223, PY 212, Z0 201 or 203. 3(3-0) F. The chemicaland physical bases of cellular structure and function with emphasis on methods andinterpretations. Roberts
ZO 415 Cellular and Animal Physiology Laboratory. Coreq: Z0 414 or Z0 421. 2(0-5)F,S. An introduction to physiological techniques and experimentation. Laboratory experi-ments include studies of cells and examination of the functions of vertebrate organsystems. Smith
20 420 Fishery Science. Preq: ZO 201 or 203, Z0 360. 3(2-2) F. The science of fisherybiology: life history and biology of important game and commercial fishes, fishing methods,age and growth analysis, survey of fishery resources, tagging studies, population estimationsand pollution studies. Hassler, Huish
Z0 421 Vertebrate Physiology. Preq: CH 223, PY 212, 20 201 or 203. 3(3-0) F,S. A com-prehensive study of the processes involved in the function of specialized cells, tissues andorgan systems of vertebrates. Emphasis is on the study of mammalian systems.Smith, Underwood
Z0 441 Ichthyology. Preq: ZO 201 or 203; jr. standing. 3(3-0) S. A study of the origin,evolution, and classification of fishes. Detailed information is presented on the biology, lifehistory, ecology, and economics of selected species. Hassler
Z0 442 Ichthyology Laboratory. Preq: Z0 201 or 203; Coreq: ZO 441; jr. standing. 1(0-3)S. Concerned with methods of collecting and preserving fish for scientific use. Provides thestudent with the basic background to identify and classify fish. The student also becomesfamiliar with fish distribution and ecology. Hassler
Z0 490 Special Topics in Zoology. Freq: Jr. standing. 3(2-1).
FOR GRADUATES AND ADVANCED UNDERGRADUATES
Z0 501 Ornithology. Preqs: Z0 203 or 323, Z0 421. 3(2-3) F,S. The biology of birds:systematics, physiology, life histories, ecology and behavior. Quay
ZO 510 Adaptive Behavior of Animals. Preq: ZO 421 or CI. 4(3-3) F. The comparativestudy of animal behavior including a treatment of physiological mechanisms and adaptivesignificance. Both invertebrates and vertebrates are studied. Whitsett
ZO (PHY) 513 Comparative Physiology. Preq: Z0 421 or CI. 4(3-3) S. Comparison of theorgan systems of vertebrates and the physiological process involved in maintaining thehemostatic state. The various compensatory mechanisms employed during environmentalstress. Underwood
ZO 515 Growth and Reproduction of Fishes. Preq. or Coreq: GN 411, 20 420, 421, 441.3(2-3) S. The biology of fishes: physiology, anatomy, pathology, behavior and genetics.Primarily for graduate students in fisheries. Includes trips to research laboratories. (Offeredin S 1977 and alt. years.) Kerby
Z0 517 Population Ecology. Preq: Z0 360, ST 511 or equivalent. 3(3-0) S. The dynamicsof natural populations. Current work, theories and problems dealing with population growth,fluctuation, limitation and patterns of dispersion, the ecological niche, food chains andenergy flow. Emphasis on methods of study. Hayne
Z0 519 Limnology. Preq: Z0 360 or equivalent. 4(3-3) F. A study of inland waters. Lec-tures deal with physical, chemical and biological factors that affect freshwater organisms.General principles illustrated in laboratory and on field trips. Staff
Z0 (PO) 524 Comparative Endocrinology. 4(3-3) S. (See poultry science, page 302.)
Z0 (MAS) 529 Biological Oceanography. Preq: Z0 360 or C1. 3(3-0) S. Stresses thedynamic interrelationships between organisms of the sea and their physical and chemical en-vironment. Examines fundamental concepts in biological oceanography stressing experimen-tal methods. Staff
20 (GN) 532 Biological Effects of Radiations. 3(3-0) S. (See genetics, page 250.) '
ZO (GN) 540 Evolution. 3(3-0) F. (See genetics, page 250.)
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20 542 Herpetology. Preq: ZO 203 or ZO 323, ZO 421. 3(2-3) S. The biology of theamphibians and reptiles: systematics, life history, anatomy, behavior, physiology andecology. Martof
ZO 544 Mammalogy. Preq: ZO 203 or 323, CI. 3(2-3) S. The classification, identificationand ecology of the major groups of mammals. Barkalow
ZO (GN) 550 Experimental Evolution. 3(3-0) F. (See genetics, page 250.)Z0 553 Principles of Wildlife Sciences. Preq: 20 360. 3(2-3) F. The principles of wildlifemanagement and their application are studied in the laboratory and in the field. Davis
Z0 554 Wildlife Field Studies. Preq: 20 553, ST 311; CI. 3(2-3) S. Field applications ofmethods for studying vertebrate wildlife populations; sampling methods, data gathering,analysis, and interpretation of results are practiced. Participation in field laboratories andone or two weekend field trips is required. Doerr
Z0 (MB) 555 Protozoology. Preq: CI. 4(2-6) F. The biology of the Protozoa: lectures in-clude morphology, physiology, ecology, genetics, reproduction, evolution, systematics andlife-cycles of both free-living and parasitic taxa; laboratory stresses recognition of selectedforms and demonstrates techniques to prepare specimens for microscopicexamination. Bradbury
20 (BO) 560 Principles of Ecology. Preq: Three semesters of college-level biologycourses. 4(3-3) F. Each of the major subject areas of ecology is developed in sufficient depthto provide a factual and philosophical framework for understanding ecology. Staff
Z0 (PHY, ENT) 575 Physiology of Invertebrates. Preq: ZO 202 or C1. 3(3-0) F.Physiology of invertebrates including the insects but excluding the Protozoa. The unity of thephysiology of the various groups stressed. Wolcott
ZO 581 Helminthology. Preq: ZO 323 or 203, Z0 315 or equivalent. 4(2-4) F. The study ofthe morphology, biology and control of the parasitic helminths. G. Miller
Z0 (ENT) 582 Medical and Veterinary Entomology. 3(2-3) S. (See entomology, page239.)
lo 590 Special Studies. Preq: Twelve hours zoology, CI. Credits Arranged. A directedindividual investigation of a particular problem in zoology, accompanied by a review of thepertinent literature. Staff
Z0 592 Topical Problems. Preq: CI. 1-3. Organized, formal lectures and discussions of aspecial topic. Staff
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Walter Donald Baker, Adjunct Instructor in Zoology. B.S.,M.S., North Carolina State UniversityLuther D. Baldwin, Agricultural Extension Agent.Arthur Cecil Ball, Environmental Health Physicist. B.S.,North Carolina State UniversityBrenda Combs Ball, Adjunct Assistant Professor of Pay-chology. B.A., M.Ed., Ph.D., University of NorthCarolina at Chapel HillDauid Sta/ford Ball, Associate Professor of Economics.B.S., Ph.D., University of North Carolina at ChapelHillHershell Ray Ball Jr., Associate Professor of Food Science.B.S., M.S., Texas A 8: M University; Ph.D., Univer-sity of MissouriWilliam Lewis Ballenger, Research Associate, School ofEducation. B.S., M.S., North Carolina State Univer-sitWalter Elmer Ballinger. Professor of HorticulturalScience. B.S., Rutgers University; M.S., Ph.D.,Michigan State UniversityJames Ralph Ballington Jr., Assistant Professor of Horti-cultural Science. B.S., M.S., Clemson University;Ph.D., North Carolina State UniversityAlbert Alexander Banadyga, Extension Professor of Horti-cultural Science and In Charge of Horticultural Ex-tension. B.S., M.S., North Carolina State Univer-sity; Ph.D., University of WisconsinJames Roderick Banker, Associate Professor of History.B.A., Taylor University; M.A., Boston University;Ph.D., University of RochesterTed Barton Banther Sr., Research Assistant Engineer inthe Phytotron. B.S., North Carolina State UniversityJeffrey 'I‘ruxton Barach, Research Assistant in FoodScience. B.A., University of North Carolina at ChapelHillMlliam John Barclay, Professor of Electrical Engi-neering. B.S. Oregon State College; E.E., Ph.D.,Stanford University; PROF. ENGAldos Cortez Barefoot Jr., Head of Division of UniversityStudies and University Coordinator, EnvironmentalStudies and Professor of Wood and Paper Sciencesand University Studies. B.S., M. Wood Tech., NorthCarolina State University; D.F., Duke UniversityFrederick Schenck Barkalow Jr., Professor of Zoology andForestry. B.S., Georgia Institute ofTechnology; M.S.,Ph.D., University of MichiganJames Albert Barker, Adjunct Assistant Professor ofForestry. B.S.F., M.S.F., University of Florida;Ph.D., North Carolina State UniversityJames C. Barker, Extension Assistant Professor ofBiological and Agricultural Engineering. B.S., M.S.,Ph.D., University of TennesseeKenneth Reece Barker, Professor of Plant Pathology. B.S.,M.S., North Carolina State University; Ph.D., Uni-versity of WisconsinDonald Warren Barnes Jr., Assistant Professor of Archi-tecture. A.B., Mercer University; M.Arch., Univer-sity of California at BerkeleyAnthony J. Barr, Adjunct Assistant Professor of Statistics.B.S., M.S., North Carolina State UniversityGerald William Ban-ax, Instructor in English. B.A., Du.quesne University; M.A., University of PittsburghJoe Oscar Barrera, Musician-in-Residence. B.M., M.M.,North Texas State UniversityCharles Martel Barrett, Adjunct Assistant Professor ofAdult and Community College Education. A.B.,M.A., University of North Carolina at Chapel Hill;Ed.D., North Carolina State UniversityRolin Farrar Barrett, Professor of Mechanical Engi-neering and Assistant Administrative Dean for Re~search. B.S., M.S., Ph.D., North Carolina State Uni-versityElliott Roy Barrick, Professor of Animal Science. B.S.,Oklahoma A & M College; M.S., Ph.D., Purdue Uni~versityGeorge Timothy Barthalmus, Assistant Professor ofZoology. B.S., Bloomsburg State College; M.S.,Ph.D., Pennsylvania State UniversityPeter Batchelar, Associate Professor of Urban Design.B.Mch., University of British Columbia; M.Arch., M.City Planning, University of PennsylvaniaEdward Guy Batte, Professor of Veterinary Science andAnimal Science. B.S., M.S., D.V.M., Texas A & MUniversity
336

George Oates Batton, Instructor and AdministrativeAssistant in Mechanical Engineering. B.S.M.E..North Carolina State UniversityBilly Joe Baucam, Instructor in Military Science. B.G.S.,University of Nebraska at Omaha; M.E., NorthCarolina State University .Gerald Robert Baughman, Associate Professor of Biologi-cal and Agricultural Engineering. B.A., M.S., Ph.D.,Ohio State UniversityDavid Lee Bayless, Adjunct Associate Professor ofStatistics. A.B., Muskingum College; M.S., FloridaState University; Ph.D., Texas A & M University.William Keating Bayley, Teaching Technician in Design.B.P.D., North Carolina State UniversityAllen M. Beals Jr., Instructor in Economics. A.B., ElonCollege; M.S., North Carolina State UniversityEustace Orland Beasley, Extension Associate Professor ofBiological and Agricultural Engineering. B.S., M.S.,North Carolina State UniversityKenneth Orion Beatty Jr., R. J. Reynolds Industries Pro-fessor of Chemical Engineering. B.S., M.S., LehighUniéersity; Ph.D., University of Michigan; PROF.EN .Robert Lee Beckmann Jr., Assistant Professor of Botany.B.A., Ph.D., Vanderbilt UniversityJoe Robert Beeler Jr., Professor of Materials Engineeringand Nuclear Engineering. B.S., M.S., Ph.D., KansasUniversityBurton Floyd Beers, Professor of History. B.A., HobartCollege; M.A., Ph.D., Duke UniversityBruce Gerald Beezer, Assistant Professor of Curriculumand Instruction. B.A., M.A., Seattle University;Ed.D.. University of ArizonaMlliam Howard Beezley, Associate Professor of History.B.A., Chico State College; M.A., Ph.D., University ofNebraskaRobert Frank Behlow, Extension Professor of AnimalScience and Veterinary Science. D.V.M., Ohio StateUniversityNorman Robert Bell, Associate Professor of ElectricalEngineering. B.S., Lehigh University; M.S., CornellUniversity; PROF. ENG.Thomas Alexander Bell, Professor (USDA) of FoodScience. B.S., Wofford College; M.S., North CarolinaState UniversityJames Elwood Bengel, Counselor in Student Affairs. B.S.,M.S., North Carolina State University; Ph.D., Uni-versity of North Carolina at Chapel HillDavid Michael Benson, Assistant Professor of Plant Path-ology. A.B., Earlham College; M.S., Ph.D., ColoradoState UniversityRay Braman Benson Jr., Professor of Metallurgical Engi-neering. B.S., M.S., Ph.D., University of California atBerkeleyHenry Albert Bent, Professor of Chemistry. A.B., OberlinCollege; Ph.D., University of California at BerkeleyAlan Robert Berens, Adjunct Professor of Chemical Engi-neering. A.B., M.S., Harvard University; Ph.D., CaseInstitute of TechnologyCarol Lynn Bergold, Special Lecturer in Economics andBusiness. B.B.A., M.B.A., Baylor UniversityAndrea Lynn Berle, Assistant Professor of Physical Edu-cation. B.S., M.Ed., East Carolina UniversityRichard Harold Bernhard. Associate Professor of Indus-trial Engineering. B.M.E., Cornell University; M.S.,Massachusetts Institute of Technology; Ph.D., Cor~nell UniversityHardy Duane Berry,Director of the Office of InformationServices. B.S., History and Government, B.S., Jour-nalism, Kansas State UniversityJohn Berry, Research Assistant in Wood and PaperSciences and Engineering Research Services Div.A.B., University of North Carolina at Chapel HillLeonidas Judd Betts Jr., Associate Professor of Englishand Education. A.B., University of North Carolina atChapel Hill; M.Ed.. Ed.D., Duke UniversityMarvin Kenneth Beute, Associate Professor of Plant Path—ology. A.B., Calvin College; Ph.D., Michigan StateUniversityGlenn Carl Bewley, Assistant Professor of Genetics. B.A.,M.A., Miami University; Ph.D., University of NorthCarolina at Chapel Hill



Bibhuti Bhushan Bhottacharyya, Professor of Statistics.B.S., Presidency College, Calcutta (India); M.S., Cal-cutta University; Ph.D., London School of Eco~nomrcsEdward Joseph Biedenbach, Assistant Basketball Coach.B.S., North Carolina State UniversityWilliam Louis Bingham, Associate Professor of Civil Engi-neering. B.M.E., North Carolina State University;M.S.M.E., University of Maryland; Ph.D., Pennsyl-vania State UniversityFrancis S. Binhawski, Adjunct Associate Professor of Geo-sciences. B.A., Rutgers University; M.S., Ph.D., NewYork UniversityGeorge Lee Bireline Jr., Associate Professor of Design.B.F.A., Bradley University; M.A., University ofNorth Carolina at Chapel HillWilliam S. Birhhead, Research Associate in Zoology. B.S.,Cornell University; M.A., Ph.D., University of TexasJohn William Bishir, Professor of Mathematics. A.B., Uni-versity of Missouri; M.S., State University of Iowa;Ph.D., North Carolina State UniversityCynthia Leonard Bishop, Specialist in Human Develop-ment Extension. A.B., M.S., University of NorthCarolina at Chapel Hill; Ph.D., University of NorthCarolina at GreensboroEddison Bittencourt, Research Assistant in Textile Chem-istry. B.S., North Carolina State UniversityChester Dunlap Black, Extension Assistant Director —County Operations and Associate Professor, Adultand Community College Education. B.S., M.S., Uni-versity of Missouri; D.Ed., North Carolina State Uni-versityEric L. Blair, Instructor in Industrial Engineering. B.S.,Rensselaer Polytechnic Institute; M.B.A., RochesterInstitute of Technology; M.S., Rensselaer Polytech-nic InstituteRoger Lee Blair, Adjunct Assistant Professor of Forestry.B.S., University of Illinois; M.F., Yale University;Ph.D., North Carolina State UniversityCarl Thomas Blake, Extension Professor of Crop Science.B.S., M.S., North Carolina State University; Ph.D.,Pennsylvania State UniversityThomas Carlton Blalock, Extension Professor of AnimalScience and Associate Director of Agricultural Ex-tension. B.S., M.S., North Carolina State Univer-sity; Ph.D., University of WisconsinGeorge Francis Bland, Adjunct Instructor in ElectricalEngineering. B.S., Brown University; M.S., Univer-sity of IllinoisGary 8. Blank, Instructor in English. B.S., FrostburgState College; M.A., University of IdahoPhilip Everett Blank Jr., Associate Professor of English.A.B., Princeton University; M.A., Ph.D., Universityof North Carolina at Chapel HillGeorge Hansson Blessis, Associate Professor of Civil Engi-neering. B.E., M.E., Yale UniversityMilton Clay Bliss, Assistant Director of Music. A.B., Uni-versity of North Carolina at Chapel Hill; M.A., Uni—versity of North Carolina at GreensboroFrancis L.’ Bliuen, Research Assistant in Biological andAgricultural Engineering. B.S., North Carolina StateUniversityWilliam Joseph Block, Professor and Head of Politics.B.S., Eastern Illinois State College; M.A., Ph.D.,University of IllinoisGeorge Benjamin Blum Jr., Professor of Agricultural Engi-neering. B.S., M.S., North Carolina State UniversityUdo Blum, Associate Professor of Botany. B.A., FranklinCollege; M.A., Indiana University; Ph.D., Universityof OklahomaThomas Nelson Blumer, Professor of Food Science. B.S.,Pennsylvania State College; Ph.D., Michigan StateCollegeJohn Francis Bogdan, Albert G. Myers Professor of Tex-tiles and Special Administrative Assistant to theDean. B.T.E., Lowell Textile InstituteJames Raymond Bohannon Jr., Associate Professor ofNuclear Engineering. B.S., M.S., North CarolinaState UniversityDorothy Judith Hensley Bolch, Instructor in EnglishB.A., Winthrop College; M.A., University of NorthCarolina at Chapel Hill

Vincent Paul Bonaminio, Research Assistant in the Phyto~tron. B.S., University of Connecticut; M.S., NorthCarolina State UniversityEdgar John Boone, Professor and Head of Adult and Com-munity College Education and Assistant Director ofthe Agricultural Extension Service. B.S., LouisianaState University; M.S., Ph.D., University of Wiscon-sinJon Bordner, Professor of Chemistry and Biochemistry.B.S., Case Institute of Technology; Ph.D., Universityof California at BerkeleyC. Ed Bowen, Special Lecturer in Economics and Busi-ness. B.E.A., M.P.A., Georgia State UniversityHenry Dittimus Bowen, Professor of Agricultural Engi-neering. B.S., M.S., Ph.D., Michigan State Univer-srtyLawrence Hoffman Bowen, Professor of Chemistry. B.S.,Virginia Military Institute; Ph.D., Massachusetts In-stitute of TechnologyCrowell Gattis Bowers Jr., Research Assistant in Biologi-cal and Agricultural Engineering. B.S., M.S., NorthCarolina State UniversityHenry Bowers, Associate Dean, Division of Student Affairsand Director of University Student Center. A.B., Uni~versity of North Carolina at Chapel Hill; M.A.,Columbia UniversityAlbert S. Boyers, Mechanical and Aerospace EngineeringExtension Specialist. B.S., Purdue University; M.S.,University of IllinoisPhyllis Clarke Bradbury, Associate Professor of Zoology.A.B., M.A., Ph.D., University of California atBerkeleyEdward Hosmer Bradford, Associate Professor of TextileTechnology. B.T.E.. Lowell Textile InstituteJulius Roscoe Bradley Jr., Associate Professor of Ento-mology. B.S., Louisiana Polytechnic Institute; M.S.,Ph.D., Louisiana State UniversityMarilyn M. Brandt, Assistant Professor of English. A.B.,Meredith College; M.A., Duke UniversityHelen W. Bron/0rd, State Agent, Home Economics. B.S.,Bennett College; M.S., North Carolina State Univer-sityPaul Arnold Bredenberg, Professor of Philosophy. B.A.,University of Pennsylvania; Ph.D., Yale UniversityJohn Henry Brendle, Adjunct Assistant Professor of Rec-reation Resources Administration. B.S., North Caro-lina State University; M.S., University of North Caro-lina at Chapel HillCharles Edward Brewer, Extension Poultry Specialist inPoultry Science. B.S., Berea College; M.S., Univer-sity of KentuckyCharles Aloysius Brim, Professor (USDA) of Crop Scienceand Genetics. B.S., M.S., Ph.D., University of Ne-braskaRobert Curtis Brisson, Associate Professor of Sociologyand Anthropology. B.S., M.S., Ph.D., North CarolinaState UniversityDavid Arthur Brooks, Research Associate in Geosciences.B.S., University of Maine; M.S., Ph.D., University ofMiamiJoseph F. Brooks, Extension Professor of HorticulturalScience. B.S., M.S., Ed.D., North Carolina StateUniversityRobert Charles Brooks, Extension Professor of Eco-nomics. B.S., M.S., North Carolina State University;Ph.D., Duke UniversityWayne Maurice Brooks, Associate Professor of Entomol-ogy. B.S., North Carolina State University; Ph.D.,University of California at BerkeleyWilliam Jasper Brooks Jr., Project Leader, Rural MobileHousing, Sociology and Anthropology. B.A., Univer-sity of North Carolina at WilmingtonStephen White Broome, Research Associate in SoilScience. B.S., M.S., Ph.D., North Carolina StateUniversityKing Richard Brose, Research Associate and Special Lec-turer in Materials Engineering. B.M.E., B.I.E.; NorthCarolina State UniversityJames Alvin Brothers, In Charge of Graphic Design. B.S.,University of South Carolina; M.P.D., North Caro-lina State University

337



Joel Van Brothers. Assistant Professor of Physical Educa»tion. A.B., M.A.T., University of North Carolina atChapel Hill .June M. Brotherlon. Editorial Assistant in Alumni Af-fairs. B.S., North Carolina State UniversityHenry Seawell Brown, Professor of Geosciences. A.B.,Berea College; M.S.. Ph.D.. University of IllinoisLois S. Brown. Extension Assistant Professor of Adult andCommunity College Education and District Exten-sion Agent. 8.5., West Virginia State Institute; M.S..University of Wisconsin; Ed.D., North Carolina StateUniversityMaruin Luther Brown, Jr.. Professor of History. A.B.,Haverford College; A.M., Ph.D.. University of Penn-sylvaniaMinnie M. Brown. Extension Associate Professor of Adultand Community College Education and State Leaderin Home Economics in the Agricultural ExtensionService. B.S., Bennett College; M.S.; Cornell Uni-versityWilliam Jasper Brown Jr.. Adjunct Associate Professor ofOccupational Education. 88.. M.Ed.. North Caro-lina State University; Ed.D.. Pennsylvania State Uni-versityWilliam Paul Brown. Instructor in Economics and Busi—ness. B.A., North Carolina State University; M.B.A..Old Dominion UniversityRobert Sedguvich Bryan, Professor of Philosophy and Headof Philosophy and Religion. B.A.. Lafayette College;M.A.. Ph.D.. University of VirginiaCharles Douglas Bryant. Associate Professor of Agricul-tural Education. B.S., M.S.. Ag.Ed.. North CarolinaState University: Ed.D.. Michigan State UniversityRalph Clement Bryant, Professor of Forestry. B.S., M.F.,Yale University: Ph.D.. Duke UniversityKatherine Isabelle Buckley, Extension Specialist in Agingin the Agricultural Extension Service. B.S., MadisonCollege; M.S.. University of North Carolina atGreensboroHerbert Leo Buchmaster. Director. Administrative Com-puting Services. B.S., M.S.. Texas A & M UniversityRobert Lynn Buckner, Adjunct Instructor in RecreationResources Administration. A.B., University of NorthCarolina at Chapel Hill; M.P.A.. North CarolinaState UniversityJohn Bullock. Adjunct Associate Professor in NuclearEngineering. B.S.E.E.; North Carolina State Univervsity. RaleighCarl Lee Bumgardner. Professor and Head of Chemistry.B.A.Sci.. University of Toronto; Ph.D.. Massachu-setts Institute of TechnologyJohn Herman Bunch Jr.. Head Athletics Trainer. A.B.,M.E.. University of North Carolina at Chapel Hill;Phy. Therapy. University of PennsylvaniaJames Henry Bundy. University Registrar. A.B.. DukeUniversity; M.Ed.. East Carolina UniversityMargaret Chubbuch Bandy. Teaching and ResearchTechnician in Chemistry. B.S., Cornell UniversityStanley Waller Buol. Professor ofSoiI Science. B.S., M.S..Ph.D.. University of WisconsinLawrence G. Burk. Associate Professor (USDA) ofGenetics. B,S.A.. M.S.A.. University of GeorgiaBrian G. Burke. Assistant Football Coach. B.S.. M.E.D..Kent State UniversityErnest Edmund Burniston. Professor of Mathematics.B.Sc.. Sir John Cass College (London); Ph.D.. Birk-beck College (London)George Robert Burns. Associate Professor (USDA) of SoilScience. B.S., Auburn University; M.S.. North Caro-lina State University: Ph.D.. Iowa State UniversityJoseph Charles Burns. Professor (USDA) of Crop Science.B.S., M.S.. Iowa State University; Ph.D.. PurdueUniversityRobert Paschal Burns Jr., Professor of Architecture.B.Arch., North Carolina State University; M.Arch..Massachusetts Institute of TechnologyMillard Paylar Burt, Professor of Adult and CommunityCollege Education. A.B.. Atlantic Christian College;M.A., Ph.D.. University of North Carolina at ChapelHillHugh Abbott Burton. Director of Furniture Institute.B.S., North Carolina State University

338

Joseph William Burton. Assistant Professor (USDA) ofCrop Science. B.S., University of Georgia. M.S.. IowaState University; Ph.D.. North Carolina State Uni-versitThaddeus Hillary Busbice, Professor (USDA) of CropScience. B.S., Northeast LouisianaState College;M.S.. Ph.D.. Iowa State UniversityKenneth Roy Halcher. Extension Assistant Professor ofAnimal Science. BS. Clemson University; M.S.,Ph.D.. North Carolina State UniversityJames Kenneth Butler Jr.. Animal Husbandry ExtensionSpecialist in Animal Science. B.S., M.S., North Caro-lina State UniversityRonald ('lark Butler, Associate Dean of Student Affairs.B.S.. East Carolina University; M.Ed.. University ofNorth Carolina at Chapel HillRuhr-rt Glenn Butz. Research Assistant in Soil Science.B.S.. Pennsylvania State University; M.S.. NorthCarolina State UniversityThomas Mitchell Byrd, Extension Assistant Professor andIn Charge of Press. Radio and Television. Agricul-tural Information. B.A.. M.A.. University of NorthCarolina at Chapel HillFred Virgil Cahill, Professor of Politics. B.A.. M.A., Uni-versity of Nebraska; Ph.D.. Yale UniversityHilly E. Caldwell, Professor and Head of Crop Science.B.S., M.S.. North Carolina State University; Ph.D..Iowa State University('lark N. Callau‘ay. Extension Specialist-Seafood, FoodScience. B.S.. North Carolina State UniversityWilliam Ray Callou'ay. Director of Staff Personnel Ser-vices. A.B., University of North Carolina at ChapelHill; Master of Public Affairs. North Carolina StateUniversitySpurgeon Cameron. Assistant Director of Urban Affairsand Community Services Center. B.S., A&T StateUniversity: M.C.R.P.. Rutgers UniversityLeon Raymond Camp. Associate Professor of Speech-Communication. B.A.. Sioux Falls College; M.A., In-diana University; Ph.D.. Pennsylvania State Univer-sitvJohn Stephen Campbell. Adjunct Professor of CropScience. B.Sc.. Reading University; M.S.. ImperialCollege of Tropical Agric.Kenneth Stoddard Campbell. Professor of Textile Chem-istry. B.S., Bates College; 8.3.. Clemson CollegeLarry Edward Campbell. Assistant Program Director inthe University Student Center. B.A.. North CarolinaCentral UniversityStephen LaVern Campbell. Associate Professor of Mathe-matics. B.A.. Dartmouth College; M.S., Ph.D..Northwestern UniversityWilliam Vernon Campbell. Professor of Entomology. 8.5..M.S.. Mississippi State College; Ph.D.; North Caro-lina State UniversityJohn Robert Canada, Professor of Industrial Engineering.B.S.I.E.. M.S.I.E.. Virginia Polytechnic Institute;Ph.D.. Georgia Institute of TechnologyRoy Eugene Carau'an. Extension Specialist in FoodScience. 3.5.. M.S.. North Carolina State UniversityBrrbhv Lewis Carlile. Assistant Professor of Soil Science.8.8.. Texas A & M University; M.S.. Soil Science;M.S.. Sanitary Engineering. Washington State Uni-versity: Ph.D.. Washington State UniversityGerald A. Carlson. Association Professor of Economics.B.S., Oregon State University: M.S.. Ph.D., Univer-sity of California at DavisCharles Hope Carlton. Associate Professor of History.B.A.. University of Wales; M.A.. Ph.D.. University ofCalifornia at Los AngelesHalbert Hart Carmichael. Associate Professor of Chem-istry. B,S.. University of Tennessee; Ph.D.; Univer-sity of California at BerkeleyRichard Edward Caron, Research Assistant in Entomol-ogy. B.S.. University of MaineWilliam Lester Carpenter. Professor of Adult and Com-munity College Education and Head of the Depart-ment of Agricultural Information. B.S., North Caro»lina State University; M.S.. University of Wisconsin;Ed.D., Florida State UniversityDaniel Eduard Carroll Jr.. Associate Professor of FoodScience. BS. University of Massachusetts: M.S..Ph.D.. Virginia Polytechnic Institute



Robert James Carson III. Adjunct Associate Professor ofGeology. B.A.. Cornell University; M.S.. Tulane Uni-versity; Ph.D., University of WashingtonFranklin 0. Carla. Adjunct Assistant Professor of Me-chanical and Aerospace Engineering. B.S.. M.S..Massachusetts Institute of TechnologyRoy Meru'in Carter. Professor of Wood and Paper Science.B.S.F.. University of Minnesota; M.S.. MichiganState CollegeThomas Ames Carter. Associate Professor of PoultryScience. B.S.. M.S.. Ph.D.. Pennsylvania State Uni-versityWilliam Randolph Carter. Associate Professor of Philoso-phy. B.A.. University of Colorado; Ph.D.. Universityof VirginiaEdu-ard Vitangelo Carualo. Associate Professor of AnimalScience. BS. University of Rhode Island; M.S.. Uni-versity of Connecticut; Ph.D., University of Minne-sotaLeo Thomas Caruthers. Radiation Protection Officer.B.S.. University of Richmond; Certified HealthPhysicist by American Board of Health PhysicistsWillis R. Casey. Director of Athletics and Director of theColiseum. B.A.. University of North Carolina atChapel HillDonald Keith Cassel, Associate Professor of Soil Science.B.S.. University of Illinois; M.S.. Ph.D.. University ofCalifornia at DavisLillie I)al_v Caster, Head of the Cataloging Department inthe D. H. Library. B.S., Hampton Institute; M.S.,School of Library Service. Columbia UniversityDavid Marshall Cotes. Professor of Textile Chemistry.B.S.. M.S.. North Carolina State University; M.A..Ph.D.. Princeton UniversityVictor Viosca Cauaroc Jr., Associate Professor of Gro-sciences. B.S., Tulane University; M.S.. Ph.D.. Loui-siana State UniversityThomas Courtney Caves. Associate Professor of Chem-istry. B.S.. University of Oklahoma: Ph.D.. ColumbiaUniversityThomas F. Cecich, Manager. Technical Services. B.S.I.E..University ofMiami; M.S.. North Carolina State Uni-versityDouglas Scales Chamblee. Professor ofCrop Science. B.S..M.S.. North Carolina State University; Ph.D., IowaState UniversityLarry Stephen Champion. Professor and Head of English.A.B.. Davidson College; M.A.. University of Virginia;Ph.D.. University of North Carolina at Chapel HillRichard Edward Chandler. Professor and Graduate Ad-ministrator of Mathematics. B.S.. M.S.. Ph.D.,Florida State UniversityDavid Webb Chaney, Dean and Professor of Textiles.A.B.. Swarthmore College; M.S.. Ph.D.. University ofPennsylvaniaChang Sheng Chang. Research Associate in Biological andAgricultural Engineering. B.S.. National Taiwan Uni-versity; M.S.. Mississippi State University; Ph.D..North Carolina State UniversityHou-min Chang. Associate Professor of Wood and PaperScience. B.S.. National Taiwan University; M.S..Ph.D.. University of WashingtonTien Sun Chang. Professor of Civil Engineering. B.S.,M.S.. Ph.D.. University of Illinois; Ph.D., Universityof MichiganJames F. Chaplin. Professor (USDA! of Crop Science andGenetics. B.S.. Clemson University; M.S.. Ph.D..North Carolina State UniversityJm' Santer Chappell, Associate Professor of Economics.B.S.. North Carolina State University; M.S., Okla—homa State University; Ph.D.. North Carolina StateUniversityHart-av Johnson Charlton. Assistant Professor of Mathe—matics. B.S., University of Virginia; M.S.. Ph.D..Virginia Polytechnic InstituteAlhert Leon ('hasson. Adjunct Professor of Entomology.A.H.. B.S.. University of Missouri; MD.; Universityof CincinnatiWilliam Anderson Cheek. Instructor in Physical Educa-tion. B.S.. M.S.. North Carolina Central UniversityJohn McPherson (‘heesemam Research Associate inForestry. B.S.. Ph.D.. Duke University

Ying-Ren Henry Chen. Research Assistant in Biologicaland Agricultural Engineering. B.Si. National TaiwanUniversityNeil ('herno/f, Adjunct Associate Professor of PoultryScience. B.S.. Brooklyn College; M.A.. Ph.D.. Uni-versity of Miami('lyde Eugene Chesney. 4-H Specialist in the AgriculturalExtension Service. B.S.. North Carolina State Uni—versityBob Eugene Childers, Adjunct Professor of OccupationalEducation. A.B.. Union University; M.A.. MemphisState University; Ed.D., University of Tennessee('arl ('alLiin Childers. Research Associate in Entomology.B.S., M.S.. Ph.D.. University of MissouriJason Ku'nck Sung Ching. Adjunct Assistant Professor ofGeosciences. B.S.. University of Hawaii; M.S.. PennState University; Ph.D.. University of WashingtonDonna L. ('hmielewski, Assistant Professor of Psychol-ogy. B.A.. University of Hartford; M.S.. Ph.D.. Penn<sylvania State UniversityWushou' Chou. Professor of Computer Science/ElectricalEngineering. B.S.. Cheng Kung University; M.S..University of New Mexico; Ph.D.. University of Cali-fornia at BerkeleyJanice Rae Christensen. Home Economics Editor in Agri-cultural Information. B.S.. University of WisconsinErich Christian. Adjunct Associate Professor of ElectricalEngineering. Dipl. Ing.. Vienna Institute of Tech.nologyJohn Allen Christian. Extension Professor and ExtensionAdministrative Coordinator in Food Science. B.S..M.S.. Pennsylvania State UniversityJames Raymond Chromy, Adjunct Associate Professor ofStatistics. B.Sc.. University of Nebraska; MES..Ph.D.. North Carolina State UniversityLois~ Joan (‘huba. Residence Life Area Coordinator. B.A..Duquesne UniversityKit-one Tuzz Chung. Associate Professor of Physics. B.S..National Taiwan University; Ph.D.. State Universityof New York at BuffaloLung ()ck Chung. Assistant Professor of Mathematics.B.A., New Asia College, Hong Kong; M.A.. McGillUniversity. Canada; Ph.D.. University of Californiaat Los AngelesAnna ('alt'ert ('lapp. Instructor in Textile Technology.B.S.. M.S.. Florida State University(‘hristopherAlan Clark. Research Associate in Plant Path-ology. B.S.. M.S.. Ph.D.. Cornell UniversityEduard Depriest Clark St, Assistant Professor of English.B.S.. A 8: T University; M.A.. New York University;Ph.D., Syracuse UniversityEduard Lewis Clark. Furniture Extension Specialist in In-dustrial Engineering. A.B.. Duke UniversityJames William Clark Jr., Associate Professor of English.A.B.. University of North Carolina at Chapel Hill;M.A.. Ph.D.. Duke UniversityLawrence M. Clark. Professor of Mathematics Educationand Assistant Provost. B.S.. Virginia State College;M.Ed.. D.Ed.. University of VirginiaRobert Louis ('lark, Assistant Professor of Economics andBusiness. B.A.. Millsaps College; M.A.. Ph.D.. DukeUniversityRoger H. Clark, Associate Professor of Architecture. BS.in Arch.. University of Cincinnati: M.Arch.. Univer—sity of WashingtonBruce Ht'nnr’tt Clary. Assistant Professor of Politics. B.A.,University of California at Santa Barbara; M.A..Ph.D.. University of Southern CaliforniaJoseph Ray ('lary. Associate Professor and Program Coor-dinator for Agricultural Education. B.S.. M.Ag.Ed..North Carolina State University; Ph.D.. Ohio StateUniversityAlbert J. ('Iawslm. Professor of Animal Science. B.S., Uni-versity of Nebraska; M.S.. Kansas State College;Ph.D.. Cornell University('arlylr' Newton Clayton. Professor of Plant Pathology.B.S.. Clemson College; Ph.D.. University of Wiscon-sinMaurice Hill Clayton, Professor of Mechanical and Aero-space Engineering B.S.. Wake Forest College; M.E..North Carolina State University; Ph.D.. VirginiaPolytechnic Institute

339



William Bruno-ell ('li/Inrd II, Associate Professor of Soci-ology and Anthropology. B.S., Grove City College;M.A., West Virginia University; Ph.D., University ofKentucky(inn-Pr (‘ll‘l'f’lfl’ld Cobb-1n. Associate Professor of Physics.B.S., M.S., University of Georgia: Ph.D.. Universityof VirginiaWilliam Younlri ('obb. Adjunct Associate Professor ofFood Science. 8.5.. North Carolina State University;M.S., Ph.D., Pennsylvania State UniversityHarold I}. ("able Extension Associate Professor of CropScience. B.S., M.S., North Carolina State Univer-sity; Ph.D., University of Illinois ‘l-‘rvd lh-rlrard ('ochran, Professor of Horticultural Scienceand Genetics. BS. Clemson College: M.S.. LouisianaState University; Ph.D.. University of Califomia atBerkeley(‘olumhus (‘larh ('rn-lrerham, William Neal Reynolds Pro-fessor of Statistics and Genetics. B.S.. M.S., NorthCarolina State University; Ph.D., Iowa State Univer»srlvEloise Snowden Co/er. Extension Professor of FoodScience and Assistant Director of Agricultural Ex-tension Service In Charge of Home Economics Pro-gram. B.S., Marshall College; M.S., Columbia Uni-versity; Ph.D., University of ChicagoLina Leonor Ca/resi, Assistant Professor of ForeignLanguages and Literatures. B.A., Georgia State Uni-versity; M.A., Ph.D., Vanderbilt UniversityEldridge Allen Coggins Jr,. Western Area Representativein Industrial Extension Service. B.S., North CarolinaState University; M.A., Appalachian State Univer-sttyMichael Alan Cohen, Extension Assistant Professor ofHorticultural Science. B.S., University of RhodeIsland; M.S., Iowa State University; Ph.D., Univer-sity of MarylandJames Lawrence Cole. Associate Professor of Psychology.A.B., Oberlin College; M.A., Princeton University;Ph.D., Duke UniversitySylvia Crudup Coles. Assistant Director, Career Planningand Placement Center. B.A., North Carolina StateUniversityCarroll E. Collins, Instructor in Crop Science. B.S., M.S.,North Carolina State UniversityJohn Nolan Collins, Extension Professor of Sociology andAnthropology and In Charge, Community Develop-ment. B.S., M.Agri., North Carolina State Univer-sttyRt "ert M. Collins, Assistant Professor of History. B.A.,Jersey City State College; M.A., Columbia Univer-sity; Ph.D., Johns Hopkins UniversityWanda Williams Collins. Assistant Professor of Horticul»tural Science. B.S., M.S., Ph.D., North CarolinaState UniversityWilliam Kerr Collins, Professor of Cmp Science. BS,M.S., North Carolina State University; Ph.D., IowaState UniversityDauid Payne Calvin, Adjunct Assistant Professor of Me-chanical and Aerospace Engineering. B.S., M.S.,Louisiana Tech.; Ph.D., Louisiana State UniversityWilliam Maxwell Colwell, Professor of Veterinary Scienceand Poultry Science. B.S., Berry College; D.V.M.,M.S., Ph.D., University of GeorgiaRussell Carr Combs. Assistant Professor of Physical Edu-cation. B.S., David Lipscomb College; M.S., Univer-sity of TennesseeJ. Lin Compton, Assistant Professor of Adult and Com-munity College Education. B.A., Muskingum Col-lege; M.S., Southern Illinois University; Ph.D., Uni»versity of MichiganWalter Franklin Congleton, Agronomy Extension Speci-alist in Crop Science. B.S., M.S., North CarolinaState UniversityManning Austin Connors Jr., Adjunct Assistant Professorof Guidance and Personnel Services. B.A., FurmanUniversity; M.S., Ed.D., Indiana UniversityRobert E. Conroy, Instructor in Military Science. BS. CE,University of Massachusetts; M.S., Stanford Univer-artyCharles Joseph Constantin, Assistant Professor oinstory.B.A., Yale University; Ph.D., University of Califor-nia at Berkeley
340

Thomas E. H. Conway Jr., Counselor in the Division ofStudent Affairs. B.S., North Carolina A & T StateUniversityMaurice Gayle Cook. Professor ofSoil Science. B.S., M.S.,University of Kentucky; Ph.D., Virginia PolytechnicInstitute ‘Robert Edward Cook, Professor and Head of PoultryScience. B.S., M.S., West Virginia University; Ph.D.,North Carolina State UniversityArmand V. Cooke, Assistant Professor of Product Design.B.S.I.D., University of CincinnatiHenry Charles Cooke, Associate Professor of Mathermatics. B.S., M.S., North Carolina State UniversitySusan Louise Coon, Manager of Stewart Theatre. B.A.,Kalamazoo College; M.A., New York UniversityArthur Wells Cooper, Professor of Forestry and Botany.B.A., M.A., Colgate University; Ph.D., University ofMichiganCharles Staples Cooper, Engineering Extension Coordi-nator in Industrial Extension Service. B.A., DukeUniversity; M.E., North Carolina State UniversityNeluin Eugene Cooper, Assistant Professor of PhysicalEducation. B.A., Elon College; M.A., University ofNorth Carolina at Chapel HillWilliam Douglas Cooper, Associate Professor of TextileTechnology and Economics. B.S., M.S., Ph.D., NorthCarolina State UniversityAlonzo Freeman Coats, Associate Professor of Chemistry.B.E., Ph.D., Vanderbilt UniversityWill Allen Cope, Professor (USDA) of Crop Science andGenetics. B.S., M.S., Alabama Polytechnical Insti-tute; Ph.D., North Carolina State UniversityBilly Joe Copeland. Professor of Zoology and Botany andDirector of the N. C. Sea Grant Program. B.S., M.S.,Ph.D., Oklahoma State UniversityFrederick Thomas Corbin, Associate Professor of CropScience. B.S., Wake Forest College; M.Ed., Univer-sity of North Carolina at Chapel Hill; Ph.D., NorthCarolina State UniversityHamid Kenneth Cordell, Adjunct Assistant Professor ofRecreation Resources Administration. B.S., M.F.,Ph.D., North Carolina State UniversityBillie F. Carder, Adjunct Assistant Professor of Psychol-ogy. B.S., Memphis State University; M.A., Vander-bilt University; Ed.D., University of KentuckyVirginia Louise Corso, Residence Life Area Coordinator inStudent Affairs. B.S.Ed., Indiana University of Penn-sylvania; M.Ed., Kent State UniversityHarold Maxwell Carter. Professor of Psychology. B.S.,State Teachers' College; M.Ed., Ph.D., Pennsyl-vania State UniversityJohn K. Caster, Professor of Occupational Education.B.S., Purdue University; M.A., Ph.D., Yale Univer-srtyArthur James Coutu, Professor of Economics. B.S., M.S.,University of Connecticut; Ph.D., North CarolinaState UniversityStuart Douglas Coward. Industrial Specialist in Indus-trial Extension Service. B.S., Tri-State College; M.S.,Syracuse UniversityVirginia Gutman Courgell. Assistant Professor of Psychol-ogy. B.A., Stetson University; Ph.D., Duke Univer-srtyW. Paul Cowgill, Plastics Engineering Extension Special-ist in Industrial Extension Service. B.S.Che., Univer-sity of Virginia; M.S., Northwestern UniversityEllis Brevier Cowling, Professor of Plant Pathology,Forestry, and Wood and Paper Science. B.S., M.S.,State University College of Forestry at Syracuse Uni-versity; Ph.D., University of WisconsinFrederick Russell Cox. Professor of Soil Science. B.S.,M.S., University of Nebraska; Ph.D., North CarolinaState UniversityJoseph H. Cox, Professor of Design. B.F.A., John HerronArt School; M.F.A., University of IowaWalter L. Cox Jr.. Assistant Professor, Occupational Edu»cation, and Coordinator, Introduction to Vocations.B.S., M.A., East Carolina College; Ed.D., NorthCarolina State University



Harris Brad/0rd Craig, Professor of Food Science, Associ-ate Director of Academic Affairs for the School ofAgriculture and Life Sciences, Director of the Agri-cultural Institute. B.S., Clemson College; M.S.,North Carolina State University; Ph.D., MichiganState UniversityJames Clarence Crew. Instructor in Psychology. B.S.,M.S., North Carolina State UniversityPaul Day Cribbins, Professor of Civil Engineering. B.S.,U. S. Merchant Marine Academy; B.S.C.E., Univer-sity of Alabama; M.S.C.E., Ph.D., Purdue Univer-srtyJames Ernest Crisp, Assistant Professor of History. B.A.,Rice University; M.Phil, Ph.D., Yale UniversityFord A. Cross, Adjunct Assistant Professor of Zoology.B.A., Mount Union College; M.S., Ph.D., OregonState UniversityRobert Douglas Crass, Health Physicist in Nuclear Engi-neering. BSEE, Michigan State University; MSNE,North Carolina State UniversityHenry Leland Crouch. Jr., Instructor in Mathematics.B.S., United States Military Academy, M.A.T., DukeUniversityJohnny Lee Crow, Instructor in Engineering Graphics.B.S., M.S., North Carolina State UniversityKelly Raygene Cramp, Continuing Education Specialist.8.5, North Carolina State UniversityHarold Lee Crutcher, Adjunct Associate Professor ofStatistics. B.S., B.A., Durant Teachers College; M.S.,Ph.D., New York UniversityJohn Anthony Cuculo, Professor of Textile Chemistry.B.S., Brown University; Ph.D., Duke UniversityJohn Franklin Cudd Jr., Continuing Education Specialistand Assistant Director of Summer Sessions. B.A.,'North Carolina State UniversityGeorge August Cummings. Associate Professor of SoilScience, B.S., M.S., Ph.D., Purdue UniversityJoseph William Cunningham, Professor of Psychology.B.S., Florida State University; M.S., North CarolinaState University; Ph.D., Purdue UniversityMichael T. Curran. Instructor in Aerospace Studies. B.A..Kansas State University; M.A., University of South-ern CaliforniaTerrence Michael Curtin. Professor and Head of Veteri-nary Science. B.S., D.V.M.. University of Minne-sota: M.S, Ph.D., Purdue UniversityThomas Brian Curtin, Instructor of Physical Ocean-ography. B.S., Boston College; M.S., Oregon StateUniversity; Ph.D., University of MiamiPamela Sue Cutright. Extension Clothing Specialist, Agri-cultural Extension Service. B.S._ West VirginiaWesleyan College; M.S.H.E., University of NorthCarolina at GreensboroJames Alvin Daggerharl Jr.. Assistant Professor of Meschanical and Aerospace Engineering. B.S., Ph.D.,North Carolina State UniversityRobert David Dahle, Extension Associate Professor of Ec0<nnmics. B.S., M.S., Pennsylvania State University;Ph.D., North Carolina State UniversityAda Brasuiell Dalla Penn. State Agent for Home Eco-nomics in the Agricultural Extension Service. B.S.,Women's College of the University of North Carolinaat Greensboro; M.S.. University of TennesseeJohn Michael Anthony Danby. Professor of Mathematicsand Physics. B.A.. M.A., Christ Church. Oxford;Ph.D., Manchester UniversityEdmund Pendleton Dandridge Jr., Associate Professor ofEnglish. A.B., Kenyon College: M.A., University ofMichigan: Ph.D.. University of VirginiaDorsey Wade Daniel. Extension Agronomy Specialist inCrop Science. B.S., North Carolina State UniversityHarry 7‘. Daniel. Assistant to the Department Head andScheduling Officer in Economics. B.S., North Caro.lina State University.Slli'lianos Danielopoulvs. Assistant Professor of ComputerScience. Dipl., University of Athens; Ph.D., NorthCarolina State UniversityJerry Monroe Daniels, Assistant Professor of PhysicalEducation. B.S., M.A., Appalachian State Univer-sitvRaymond Bryant Danie/s, Professor (USDA) of SoilScience. B.S., Ph.D., Iowa State University

Leon E. DanieLson, Assistant Professor of Economics.B.S., University of Wisconsin; M.S., North CarolinaState University; M.A., Ph.D., University of Califor-nia at BerkeleyWalter ('arl Dauterman. Professor of Entomology. B.S.,M.S., Rutgers University; Ph.D., University of Wis-cnnsinDonald Gould Davenport. Professor of Animal Science.BS. University ofMassachusetts; M.S., Ph.D., Cor»nell University('harles Bingham Davey. Professor of Soil Science,Forestry. Plant Pathology and Head of the Depart-ment of Forestry. B.S., New York State College ofForestry: M.S., Ph.D., University of WisconsinJames J. Ilai res, Project Coordinator, Urban Affairs. B.S.,M.S., University of Wisconsin; D.Ed., University ofTennesseeAdam ('larke Davis, Associate Professor of Sociology andAnthropology. B.S., University of North Carolina atChapel Hill; M.S., North Carolina State University;Ph.D., Duke UniversityArthur E. Davis Jr. Adjunct Professor of Textile Chem-istry. B.S.. M.D., University of MinnesotaHenry Mauzee Davis, Adjunct Professor of MetallurgicalEngineering. B.S., M.S., University of Oklahoma;Ph.D.. University of MinnesotaRuhr-rt F. Davis, Associate Professor of Materials Engi-neering and Engineering Research Services. B.S.,North Carolina State University; M.S.. Pennsyl-vania State University; Ph.D., University of Califor—nia at BerkeleyRobert L. Davis, Extension Associate Professor of CropScience. B.S., Berea College; M.A., University ofTennesseeWilliam Robert Davis, Professor of Physics. B.S., M.S.,University of Oklahoma; Ph.D., University of Got-tingen (Germany)Harold Leroy Davison. Instructor in Mathematics. B.S.,U. S. Coast Guard Academy; M.A.T., Duke Univer-sntyCleburn Gilchrist Dawson. Assistant Professor of Sociol-ogy and Anthropology. B.S., M.Ed., Ph.D., NorthCarolina State UniversityEarl Lackey Deal Jr., Extension Instructor in Wood andPaper Science. B.S.F., North Carolina State Univer-sity; M.S.F., University of GeorgiaDonald Lee Dean, Professor and Head of Civil Engineering. B.S.C.E.. M.S.C.E., Missouri School of Mines;Ph.D., University of MichiganM. Keith DeArmond, Professor of Chemistry. B.S.,Depauw University; Ph.D., University of ArizonaRay Franklin DeBruhl, Civil Engineering Extension Spe-cialist. B.S., University of South CarolinaDavid Sherman deCalesta, Assistant Professor of Zoology.B.A., Dartmouth College; M.S., Ph.D., ColoradoState UniversityAlbert Maynard Deehens. Extension Assistant Professorin Agricultural Information. B.S., Virginia Poly-technic Institute; M.S., Pennsylvania State Univer-artyLionel E. Deimel Jr., Assistant Professor of ComputerScience. B.A., University of Chicago; M.S., Ph.D.,Georgia Institute of TechnologyFred Roark DeJarnette. Professor of Mechanical and Aero-space Engineering. B.S.. M.S, Georgia Institute ofTechnology; Ph.D.. Virginia Polytechnic InstituteDonald Warren De Jong, Associate Professor (USDA) ofBotany. A.B., Calvin College; Ph.D., University ofGeorgiaDonald R. Deuel, Associate Professor of ComputerScience. B.S., Ohio State University; M.S., Ph.D.,University of California at. BerkeleyPaul Edward Dew. District Extension Chairman in theAgricultural Extension Service. B.S., M.E., NorthCarolina State UniversityDouglas Byrnne Diamond, Instructor in Economics andBusiness. BA, University of RochesterJames William Dickens, Professor (USDA) of Biologicaland Agricultural Engineering. B.S., M.S., NorthCarolina State UniversityDavid Alan Dickey, Assistant Professor of Statistics. A.B.,M.S., Ph.D., Miami University
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Emmett Urcey Dillard, Associate Professor of AnimalScience and Genetics. B.S., Berea College; M.S;North Carolina State University; Ph.D., University ofMissouriRichard Carl Dillrnan. Associate Professor of VeterinaryScience. B.S., D.V.M., Iowa State University; M.S,Ph.D., Kansas State UniversityGeorge Richard Dixon. Assistant Director of Admissions.B.A., North Carolina State UniversityGrover Clealus Dobbins, District Extension Chairman inthe Agricultural Extension Service. B.S., North Caro—lina State University -WallerJerome Dobrogosz. Professor ofMicrobiology. 8.5..M.S., Ph.D., Pennsylvania State UniversityJohn Dudley Dodson, Extension Management Informa-tion Specialist in Adult and Community College Edu.cation B.S., M.A., North Carolina State UniversityPhillip David Doerr, Assistant Professor of Zoology. B.A.,The Colorado College; M.S.. Colorado State Univer-sity; Ph.D., University of WisconsinWesley Osborne Doggelt, Professor of Physics. B.N.E.,B.E.E., North Carolina State University; M.SPh.D., University of California at BerkeleyCarl John Dulce. Professor and Dean of the School of Edu-cation. A.B., Tulane Univeristy; M.Ed., Loyola Uni-versity; Ed.D., Harvard UniversityJudith Arlene Dulce, Assistant Reference Librarian in theD. H. Hill Library. B.A., Hartwick Colege; M.L.S.,State University of New York at AlbanySandra Big/gs Donaghy, Research Assistant in Statisticsand Zoology. B.A., University of North Carolina atGreensboro; M.S.. North Carolina State UniversityR. Alan Donaldson, Assistant Professor of Textiles andDesign. Associateship in Textile Design; Scottish Col-lege of Textiles, ScotlandWilliam Emmert Donaldson, Professor of Poultry Science.B.S., M.S., Ph.D., University of MarylandMarjorie M. Donnelly. Extension Specialist, In Charge ofFoods and Nutrition. B.S., Florida State College forWomen; M.S., University of TennesseeWilliam Grady Dotson Jr., Associate Professor of Mathe-matics. B.S., Wake Forest College; M.A., Ph.D., Uni-versity of North Carolina at Chapel HillRobert Alden Douglas, Professor of Civil Engineering.5., M.S., Ph.D., Purdue UniversityRoss Swarens Douglass, Extension Associate Professor ofForestry. B.S., North Carolina State University;M.F., Duke UniversityMurray Scott Downs. Professor of History and AssistantProvost. B.A., Randolph-Macon College; M.A.,Ph.D., Duke UniversityRobert Jack Downs, Professor of Botany and Horticul-tural Science and Director of the Phytotron. B.S.,M.S.. Ph.D., George Washington UniversityVirginia Craig Downs, Assistant Professor of English.B.A., Women's College of the University of NorthCarolina at Greensboro; M.A., Duke UniversityLawrence William Dra bich, Professor of Sociology and An—thropology. B.S., M.S.. Ph.D., Pennsylvania StateCollegeDonald William Drewes. Professor of Psychology. B.S.,Iowa State College; M.A., State University of Iowa;Ph.D., Purdue UniversityFrederick Richard Drews. Professor and Head of PhysicalEducation. Ed.B.. University of Buffalo; M.S., Pe.D.,Indiana UniversityLouis Bynum Driggers, Extension Associate Professor ofBiological and Agricultural Engineering. B.S., Clem-son University; M.S., Virginia Polytechnic InstituteEarl G. Droessler. Vice Provost and Dean for Research andProfessor of Geosciences. B.A., Loras College; (Hon.)D.Sc., Loras CollegeJohn Warren Duffield, Professor of Forestry and Genetics.B.S., Cornell University; M.F., Harvard University;Ph.D., University of California at BerkeleyJames C. Dukes. Adjunct Assistant Professor of Entomol-ogy. B.S., Clemson University; M.S., Ph.D., AuburnUniversityHarry Ernest Duncan, Extension Associate Professor ofPlant Pathology and in Charge ofPlant Pathology Ex-tension. B.S., M.S., Ph.D., West Virginia University
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Joseph C. Dunn, Associate Professor of Mathematics.B.Aero Engr., M.S., Polytechnic Institute of Brook-lyn; Ph.D., Adelphi UniversityWilliam L. Dunn, Adjunct Assisan Professor of NuclearEngineering. B.S., University of Notre Dame; M.S.,Ph.D., North Carolina State UniversityJohn A. Dunning, Research Assistant (USDA) in Botany.B.A., Miami UniversityEdward James Dunphy. Assistant Professor of CropScience. B.S., M.S, University of Illinois; Ph.D.,Iowa State UniversityJack Davis Durant, Professor of English. A.B., MaryvilleCollege; M.A., Ph.D., University of TennesseeCarl L. Dyer, Associate Professor of Textiles. B.S., Uni»versity of Illinois; M.E.S.. Ph.D., North CarolinaState UniversityWilliam G. Dykstra Jr, Research Assistant in Entomol-ogy. B.S., M.S., University of New HampshireDonald Workman Eaddy, Adjunct Assistant Professor ofSoil Science. B.S., M.S., Clemson University; Ph.D.,North Carolina State UniversityFred L. Eargle, Industrial Specialist in the Industrial Ex-tension Service. B.S., North Carolina State Univer-sityJames E. Easley Jr., Extension Assistant Professor of Eco-nomics. B.A., North Carolina State University; M.A.,Southern Methodist University; Ph.D., North Caro-lina State UniversityJohn Bynum Easley, Associate Professor of English. A.B.,M.A., University of North Carolina at Chapel HillWilliam Taylor Easter. Associate Professor of ElectricalEngineering and Director of Engineering Operations.B.S., North Carolina State University; M.S., Car-negie Institute of TechnologyWilliam Donald Easterling, Swimming Coach. B.S.,M.E., Texas Christian UniversityYuhiho Ebisuzahi, Assistant Professor of Chemistry. B.S.,M.S., University of Western Ontario; Ph.D., IndianaUniversityEddie Echandi, Professor of Plant Pathology. B.S.,College of Agriculture University; M.A., Inter-American Institute of Agricultural Sciences. Turrial-ba, Costa Rica; Ph.D., University of WisconsinArthur Raymond EckeLs, Professor of Electrical Engineer-ing. B.S.E.E., University of Connecticut; M.S., Har-vard University; D.Engr., Yale UniversityHerbert Martin Eckerlin, Extension Specialist and Asso-ciate Professor of Mechanical and Aerospace Engi-neering. B.S., Virginia Polytechnic Institute; M.S.,Ph.D., North Carolina State UniversityFrank Wesley Edens, Assistant Professor of PoultryScience. B.S., M.S., Virginia Polytechnic Insttute;Ph.D., University of GeorgiaGerald N. Edgar III, Instructor in Military Science.B.B.A., University of Texas at El PasoJennings Bryan Edwards Jr., Associate Professor ofPhysical Education. B.S., North Carolina State Uni-versity; M.A., University of North Carolina at ChapelHillJohn Auert Edwards, Professor of Mechanical and Aero-space Engineering. B.S.M.E.. M.S., North CarolinaState University: Ph.D., Purdue UniversityRobert Louis Edwards, Metalworking Extension Special—ist in Industrial Extension Service. B.M.E., NorthCarolina State UniversitySamuel Reese Edwards Jr., Radio-Television Editor inAgricultural Information. A.B., Methodist CollegeEugene J Eisen, Professor of Animal Science andGenetics. B.S.A., University of Georgia; M.S, Ph.D.,Purdue UniversityMagdi Mohamed El-Kammash, Associate Professor ofEconomics. B.Cam. (Economics), M.P.H., Cairo Uni-versity (Egypt); Ph.D., Duke UniversityGerald Hugh Elkan, Professor of Microbiology. B.A..Brigham Young University; M.S.. Pennsylvania StateUniversity; Ph.D., Virginia Polytechnic InstituteThomas Smith Elleman, Professor and Head of NuclearEngineering. B.S., Denison University; Ph.D., IowaState UniversityRobert Neal Elliott, Associate Professor of History. B.S.,Appalachian State Teachers College; M.A., Ph.D.,University of North Carolin at Chapel Hill



Risa Sue Ellavich, Instructor in Sociology and Anthro-pology. B.A., Chatham College; M.A., Indiana Uni-versityEric Louis Ellwood, Professor of Wood and Paper Scienceand Dean of School of Forest Resources and AssistantDirector of Research in the School of Agriculture andLife Sciences. B.S., M.S., University of Melbourne(Australia); Ph.D., Yale UniversitySalah E. Eimaghraby, University Professor of OperationsResearch and Industrial Engineering. 380. CairoUniversity; M.Sc. Ohio State University; Ph.D., Cor-nell UniversityKent Dennis Elsey, Assistant Professor (USDA) of Ento-mology. B.S., Washington State University; Ph.D.,North Carolina State UniversityAly H. M. El-Shiekh, Professor of Textile Technology.B.Sc. Alexandria University; M.S., M.E., D.Sc..Massachusetts Institute of TechnologyJohn Frederick Ely, Professor of Civil Engineering, Asso-ciate Dean for Academic Affairs, School of Engineer-ing. B.S.C.E., Purdue University; M.S., Ph.D.,Northwestern UniversityPoul DeForest Emerson, Associate Professor and Head ofMachine Design and Development. B.S., Purdue Uni-versityDonald Allen Emery, Professor of Crop Science andGenetics. B.S., M.S., University of New Hampshire;Ph.D., University of WisconsinFrank E. Emory, Housing Specialist in Division of Con-tinuing Education and Assistant Director, Center forUrban Affairs and Community Services Center. B.S.,A & T State University; M.Ad.Ed., North CarolinaState UniversityElliot David Engel, Assistant Professor of English. B.A.,Indiana University; M.A., Ph.D., University of Cali-fornia, Los AngelesDavid Lee Erickson, Assistant Professor of Recreation Re<sources Administration. B.S., University of Minne‘sota; M.S., University of Idaho; Ph.D., Ohio StateUniversityEdward Walter Erickson, Professor of Economics. B.A.,Pennsylvania State University; Ph.D., VanderbiltUniversityWalter William Erwin, Extension Field Representative inIndustrial Extension Service. B.S., Virginia Poly-technic InstituteRobert Edmund Eskridge, Adjunct Assistant Professor ofGeosciences. B.S., College of Charleston; M.S., Uni-versity of Nebraska; Ph.D., Texas A 8: M UniversitySamuel Esposito, Head Baseball Coach and AssistantBasketball Coach. B.S., Indiana UniversityHarrison Hamil Ethridge, Assistant to Director of Con-tinuing Education.David Paul Ewing, Instructor in English. B.A., DuquesneUniversity; M.A., North Carolina State UniversityJames Brainerd Evans, Professor and Head of Micro-biology. B.S., Houghton College; Ph.D., Cornell Uni-versityThomas William Evans, Instructor in Physical Educa-tion. B.S.Ed., Norwich University; M.S., IndianaUniversityCarl Orton Eycke, Director of Financial Aid. B.S., M.A.,Ohio UniversityDavid L. Fabacher, Research Associate in Entomology.B.S., University of Southwestern Louisiana; M.S.,Ph.D., Mississippi State UniversityRalph Eigil Fadum, Professor of Civil Engineering andDean of School of Engineering. B.S.C.E., Universityof Illinois; M.S.E., S.D., Harvard University; PROF.l .Harry Fagon Jr., Staff Physician. B.S., Georgia Instituteof Technology; M.D., Bowman Gray School ofMedicineAbdel-Aziz Fahmy, Professor of Materials Engineering.B.Engr., University of Cairo; Ph.D., University ofSheffield (England)Erika Schmid Fairchild, Assistant Professor of Politics.B.A., Hunter College; M.A., Yale University; Ph.D.,University of WashingtonJohn Ray Faison, County Extension Chairman in the Agri-cultural Extension Service.John Mox Falter, Extension Associate Professor of Ento-mology. B.S., M.S., Ph.D., University of Wisconsin

Richard H. Farrell, Business Manager of Athletics.Maurice Hugh Farrier, Professor of Entomology andForestry. B.S., M.S., Iowa State College; Ph.D.,North Carolina State UniversityL. Richard Delia Fave, Assistant Professor of Sociologyand Anthropology. B.A., New York University; M.A.,Ph.D., University of MassachusettsRobert Morcom Fearn, Professor of Economics. B.S.C.,Ohio University College of Commerce; M.A., StateCollege of Washington; Ph.D., University of ChicagoThelma Jean Feasler, 4-H Youth Specialist in the Agri-cultural Extension Service. B.S., A & T State Uni-versity; M.A., Case Western Reserve UniversityThomas Paul Feeny, Associate Professor of ForeignLanguages and Literatures. A.B., M.A., Boston Uni»versity; Ph.D., University of VirginiaRichard Mark Felder, Associate Professor of ChemicalEngineering. B.Ch.E., City College of the City Uni-versity of New York; Ph.D., Princeton UniversityJerry Dean Fender, Continuing Education Specialist.B.S., M.B.A., Western Carolina UniversityRichard S. Fentvick Jr., Associate Professor of Economicsand Business. B.S., M.S., Colorado State University;Ph.D., University of MissouriRandolph Lyons Ferguson, Adjunct Assistant Professor ofZoology. B.Sc., Cornell University; Ph.D., FloridaState UniversityJames K. Ferrell, Alcoa Professor of Chemical Engi-neering and Head of Department. B.S., M.S., Uni-versity of Missouri; Ph.D., North Carolina State Uni-versityVincent John Feudo. Instructor in Curriculum and In—struction. B.A., Marquette University; M.Ed., BostonState College; M.Ed., University of HawaiiMaria Luise Fiedler, Assistant Professor of MaterialsEngineering and Engineering Research Services Divi-sion. A.A., Morike Oberschule (Stuttgart, Germany);Max‘Planck-Institut f. Metallforschung (Stuttgart,Germany); B.S., M.S., North Carolina State Univer-srtyWilliam Thomas Fike Jr., Professor of Crop Science. B.S.,8., Pennsylvania State University; Ph. D., Uni-versity of MinnesotaAlan Bruce Finger, Instructor in Computer Science. A.B.,Cornell University; M.S., University of WisconsinGeorge Alexander Finley, Instructor in Freshman Engi-neering. B.S., United States Military Academy; M.S.,Cornell UniversityCharles Page Fisher Jr., Adjunct Associate Professor ofCivil Engineering. B.C.E., University of Virginia;S.M., Harvard University; Ph.D., North CarolinaState University; PROF. ENG.Roger Carl Fites, Associate Professor of Botany. B.S., Pur-due University; M.S., Ph.D., University of IllinoisWalter Curtis Fitzgerald Jr., Associate Professor and As—sistant Department Head of Philosophy and Religion.B.S., Wake Forest College; B.D., Southern BaptistTheological SeminaryDavid Joseph Flath, Assistant Professor of Economics andBusiness. B.A., Southern Methodist University;M.A., Ph.D., University of California at Los AngelesHenry Pridgen Fleming. Associate Professor (USDA) ofFood Science. B.S., M.S., North Carolina State Uni-versity; Ph.D., University of IllinoisWalter A, Flood, Professor of Electrical Engineering.B.E.E., M.E.E., Ph.D., Cornell UniversityThomas W. Flowers, Horticultural Specialist in the Agri<cultural Extension Service. 8., A & I University(Tenn.); M.S., Ohio State UniversityWilliam Carl Fonteno, Assistant Professor of Horticul-tural Science. B.A., M.A., University ofTexas; Ph.D.,Texas A & M UniversityVincent M. Foole, Associate Professor and Program Direc-tor of the Product Design Program. B.S., University ofCincinnatiJulian Mark Fore, Professor of Biological and Agricul-tural Engineering. B.S., Virginia Polytechnic Insti-tute; M.S., Purdue UniversityRobert Joseph Fornaro, Associate Professor of ComputerScience. B.A., St. Vincent College; M.A., Ph.D.,Pennsylvania State University
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Raymond Earl Fornes, Associate Professor of TextileTechnology and Physics. A.B., East Carolina Univer—sity; Ph.D., North Carolina State UniversityBrenda Lorraine Foster. Coordinator of the Learning As-sistance Center. 8.8., Virginia State College; M.S.,North Carolina State UniversityBenjamin Eagles Fountain Jr, Adjunct Professor ofAdultand Community College Education. A.B., M.Ed.,Ph.D., University of North Carolina at Chapel HillJames R. Fouls. Adjunct Professor of Entomology & Toxi-cology. B.S., Ph.D., Northwestern UniversityBarbara Jeanne For, Assistant Professor of Curriculumand Instruction. B.A., M.S., Arizona State Univer-sity; Ph.D., University of North Carolina at ChapelHillStanley Roscoe Fox, Research Assistant in Mechanicaland Aerospace Engineering. 8.8.. North CarolinaState UniversityLaura Rose Foxx, Counselor in Student Affairs. B.A., Uni-versity of North Carolina at CharlotteRobert Albert Francesconi, Assistant Professor of SpeechCommunication. B.A., Southem Connecticut StateCollege; M.A., Ph.D., Bowling Green State Univer-sityFlorence Irving Francis. Counselor in Student Affairs.A.B., Spelman College; M.S., University of Chicago;M.Ed.. North Carolina State UniversityJack Lee Franklin, Adjunct Associate Professor of Soci-ology and Anthropology. B.A., University of Nebras—ka; M.A., Ph.D., Indiana UniversityWilliam Glenu'ood Franklin, Professor and Head ofSpeech-Communication. A.B., Heidelberg College;M.A., Bowling Green State University; Ph.D., Penn-sylvania State UniversityLeon David Freedman, Professor of Chemistry. B.A..M.A., Ph.D., Johns Hopkins UniversityJohn Frink Freeman, Instructor in Engineering Graphics.B.S., M.S., North Carolina State UniversityHerbert N. Friedlander. Adjunct Associate Professor ofTextile Chemistry. B.S., Ph.D., University of ChicagoLinda Picard Fuller. General Services Librarian. B.A.,University of Nebraska; M.S., University of NorthCarolina at Chapel HillRonald Owen Fulp. Professor of Mathematics. B.S., WakeForest University; M.A., University of North Carolinaat Chapel Hill; Ph.D., Auburn UniversityJohn B. Funderburg. Adjunct Professor of Zoology. B.Sc.,East Carolina College; M.Sc., Ph.D., North CarolinaState UniversityA. Ronald Gallant, Associate Professor of Economics andStatistics. A.B., San Diego State College; M.B.A.,University of California at Los Angeles; Ph.D., IowaState UniversityWilliam Sylvan Galler, Professor of Civil Engineering.B.S.Ch.E., M.S.San.E., Illinois Institute of Tech-nology; Ph.D., Northwestern UniversityGene John Galletla, Professor of Horticultural Scienceand Genetics. B.S., University of Maryland; M.S.,Rutgers University; Ph.D., University of California atBerkeleyErling Edward Gamble, Associate Professor (USDA) ofSoil Science. B.A., M.A., Earlham College; Ph.D.,North Carolina State UniversityBertram Howard Garcia Jr,, Professor of MechanicalEngineering. B.S.M.E., M.S.M.E., PennsylvaniaState University; Ph.D., Virginia Polytechnic Insti-tuteBruce Lynn Gardner, Associate Professor of Economics.B.S., University of Illinois; Ph.D., University ofChicagoDonald E. Gardner, Adjunct Associate Professor ofZoology. B.S., M.S., Creighton University; Ph.D.,University of CincinnatiMarianne Lepp Gardner, Assistant Professor of Mathe-matics. B.A., Randolph-Macon Woman‘s College;M.A., Ph.D., University of WisconsinRandolph Gilbert Gardner, Research Associate in Horti-cultural Science. B.S., M.S., Virginia Polytechnic In-stituteRobin Pierce Gardner, Professor of Nuclear Engineeringand Chemical Engineering. B.Ch.E., M.S., NorthCarolina State University; Ph.D., Pennsylvania StateUniversity
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Jimmy Dale Garlich, Associate Professor of PoultryScience. 8.5., M.S., University ofIllinois; Ph.D., Cor-nell UniversityWilliam Martin Garmon, 4-H Specialist in the Agricul-tural Extension Service. 8.5., North Carolina StateUniversity; M.S., Clemson CollegeJames 0, Garner Jr,, Extension Horticulture Specialist inthe Agricultural Extension Service. B.S., Delta StateUniversity; M.S., Mississippi State University;Ph.D., Cornell UniversityDennis Eco Garoutle. Assistant Professor of Mathe-matics. B.S., M.S., Ph.D., Montana State UniversityRaymond Edward Gatti, Instructor in Military Science.8.5., City College of New York; MED., North Caro-lina State UniversityJames Wade Gault, Associate Professor of Electrical Engi-neering. B.S., Colorado State University; M.S.,Ph.D., University of IowaBilly McArthur Gay, Assistant Director of EngineeringResearch Services Division. 3.8., North CarolinaState UniversityPaul Hibbard Geissler, Assistant Statistician. B.S.,Bucknell University; M.S., University of Connecti-cutRalph Gellar, Associate Professor of Mathematics. A.B.,Harvard University; M.A., Ph.D., Columbia Univer-sityThomas Gemmer, Teaching Technician in Forestry andWood and Paper Science. B.S., M.S., Purdue Uni-versityJames Dalton George. Extension Professor of Rural Soci-ology and Adult and Community College Education.B.S., Mississippi State University; M.S., North Caro-lina State University; Ph.D., Florida State Univer-srtyThomas Waller George, Professor of Textile Technology.A.B., University of Missouri at Kansas City; M.A.,University of IllinoisThomas Michael Gerig, Associate Professor of Statistics.A.B., George Washington University; Ph.D., Univer-sity of North Carolina at Chapel HillDan Ulrich Gerstel, William Neal Reynolds Professor ofCrop Science and Genetics. B.S., M.S., Ph.D., Uni-versity of California at BerkeleyForrest William Getzen, Professor of Chemistry. B.S.,Virginia Military Institute; Ph.D., Massachusetts In-stitute of TechnologyKalyan K. Ghosh, Adjunct Associate Professor of TextileChemistry. B.Sc., Scottish Church College; M.S.,Ph.D., University of CalcuttaJohn Richard Gibson, Teaching Technician in EducationB.A., Wofford College; B.D., S.T.M., Yale Univer-sity Divinity SchoolGeorge Gosselin Giddings, Assistant Professor of FoodScience. B.Sc., University of Massachusetts; M.Sc.,Ph.D., Michigan State UniversityFrancis Gerhard Giesbrecht, Associate Professor ofStatistics. B.S.A., University of Manitoba; M.Sc.,Ph.D., Iowa State UniversityJohn Henderson Gilbert, Associate Professor of Politics.A.B., Lambuth College; M.A., Vanderbilt Univer-sity; Ph.D., University of VirginiaRichard Dean Gilbert. Professor of Textile Chemistry.B.S., M.S., University of Manitoba; Ph.D., Univer-sity of Notre DameWilliam Best Gilbert, Professor of Crop Science. 8.8.,Berea College; M.S., University of Kentucky; Ph.D.,North Carolina State UniversityHenry C. Gilliam Jr.. Associate Professor (USDA) of Eco-nomics. B.S., M.S., North Carolina State University;Ph.D., Clemson UniversityJames Wendell Gilliam, Professor of Soil Science. 13.5.,Oklahoma State University; M.S., Ph.D., MississippiState UniversityStanley Eugene Gilliland, Associate Professor of FoodScience. B.A., M.S., Oklahoma State University;Ph.D., North Carolina State UniversityLawrence Sanford Gilman, Assistant Director of the Uni-versity Student Center. 8.8., Cornell UniversityRobert C. Gilmore, Associate Professor of Wood and PaperScience. 8.8., Pennsylvania State College;M.W.Tech., North Carolina State University



William Turnball Gladstone, Adjunct Associate Professorof Forestry and Wood and Paper Science. B.S., StateUniversity of New York College of EnvironmentalScience and Forestry; M.F., Yale University School ofForestry; Ph.D., North Carolina State UniversityMolly Hays Glander, Counselor in Student Affairs. B.S.,The University of Texas; M.Ed., Southwest TexasState UniversityJoseph Conrad Glass Jr., Associate Professor of Adult andCommunity College Education. B.S., North CarolinaState University; B.D., Duke Divinity School; M.S.,Ed.D., North Carolina State UniversityEdward Walker Glazener, Professor of Poultry Scienceand Genetics and Associate Dean and Director ofAca-demic Affairs for the School of Agriculture and LifeSciences. B.S., North Carolina State University;M.S., Ph.D., University of MarylandChester Eugene Gleit, Associate Professor of Chemistry.A.B., M.S., University of Chicago; Ph.D., Massachu-setts Institute of TechnologyTildon H. Glisson, Associate Professor of Electrical Engi-neering. B.S., M.S., University of Florida; Ph.D.,Southern Methodist UniversityJohn Womble Glover, Extension Associate Professor ofBiological and Agricultural Engineering. B.S., NorthCarolina State UniversityDaniel D. Godfrey, Administrative Program Assistant andExtension Sociologist in the Agricultural ExtensionService. B.S., A & T State University; M.Ed., NorthCarolina State UniversityAlfred John Goetze, Associate Professor of Electrical Engi-neering. B.S.E.E., Drexel Institute of Technology;M.Sc., North Carolina State University; Ph.D., DukeUniversityRobert Brown Coins, Research Assistant in Plant Path-ology. B.S., North Carolina State UniversityHarvey Joseph Gold, Professor of Statistics. B.S., Univer-sity of Miami; M.S., Ph.D., University of WisconsinGeorge Galdfinger, Professor of Textile Chemistry. B.S.,Berlin University; M.S., Vienna University; Ph.D.,University of ParisIrving S. Goldstein, Professor and Head of Wood andPaper Science. B.S., Rensselaer Polytechnic Insti-tute; M.S., Illinois Institute of Technology; Ph.D.,Harvard UniversityAlan A. Gonzalez, Professor and Head of ForeignLanguages and Literatures. M.A., Edinburgh Uni-versity (Scotland); Ph.D., Johns Hopkins UniversityGabriel Gonzalez, Associate Professor of Foreign Lan-guages and Literatures. Bach., Centro Superior Est.(Leon); Licenciado, University of Salamanca (Spain);Ph.D., University of Munich, GermanyLemuel Goode, Professor of Animal Science. B.S., M.S.,West Virginia University; Ph.D., University of FloridaGuy Vernon Gooding, Jr., Professor of Plant Pathology.B.S., M.S., North Carolina State University; Ph.D.,University of California at DavisMajor M. Goodman, Professor of Statistics, Botany andGenetics. B.S., Iowa State University; M.S., Ph.D.,North Carolina State UniverlityMichael Jerome Goodman, Adjunct Assistant Professor ofIndustrial Engineering. B.S., Brooklyn College;Ph.D., North Carolina State UniversityJames Howard Goodnight, Adjunct Assistant Professor ofStatistics, B.S., M.E.S.. Ph.D., North Carolina StateUniversityGordon Gordh, Adjunct Assistant Professor of Entomol-ogy. B.A., University of Colorado; M.A., University ofKansas; Ph.D., University of California at RiversideThomas Frederick Gordan, Instructor in Mathematics.B.S., United States Military Academy; M.A.T., DukeUniversityChristopher R. Gould, Associate Professor of Physics.B.Sc., Imperial College, London, England; M.Sc..Ph.D., University of PennsylvaniaPerry Linwood Grady, Associate Professor ofTextile Tech-nology. B.S., M.S., Ph.D., North Carolina State Uni-versityWilliam Lee Gragg, Associate Profassor of Adult and Com-munity College Education. B.S., Indiana University;M.S., Ph.D., Cornell UniversityLouis A. Graham, Adjunct Assistant Professor of TextileChemistry. B.Che., M.Che., llniven-ity of Virginia
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Gay Melton Jiuiden, Adjunct Assistant Professor ofBotany. 8.8., West Virginia University; Ph.D., NorthCarolina State UniversityBryan Hugh Johnson, Associate Professor of AnimalScience. 8.8., Southeastern Louisiana University;M.S., Louisiana State University; Ph.D., OklahomaState UniversityCharles Edward Johnson, Associate Professor of Physics.B.S., M.S., Ph.D., Yale UniversityCynthia Elaine Johnson. Extension Human DevelopmentSpecialist. B,S., North Carolina Central University;M.S., East Carolina UniversityJohn William Johnson, Professor of Forestry. B.S.F.,College of William and Mary; Ph.D., North CarolinaState UniversityJoseph Clyde Johnson, Professor of Psychology. B.S., TroyState College; M.A., Ed.D., George Peabody Collegefor TeachersNorman Elden Johnson, Adjunct Professor of Forestry.B.S., M.S., Oregon State University; Ph.D., Univer.sity of CaliforniaPaul Reynolds Johnson. Professor of Economics. A.B.,Oberlin College; M.S., North Carolina State Univer-sity; Ph.D., University of ChicagoThomas Johnson. Associate Professor of Economics andStatistics. B.A., University of Texas, Austin; M.A.,Texas Christian University; M.E.S., Ph.D., NorthCarolina State UniversityWilbert Bernard Johnson, Assistant Basketball Coach.B.S., Saint Augustine's CollegeWilliam Hugh Johnson. Professor of Biological and Agri-cultural Engineering. 3.8., M.S.. Ph.D., North Caro-lina State UniversityWilliam L. Johnson, Associate Professor of AnimalScience. B.S., University of New Hampshire; M.S..Ph.D., Cornell UniversityDonald R. Johnston. Adjunct Associate Professor of CivilEngineering. 3.8., Grove City College; M.S.P.H. Uni-versity of North Carolina at Chapel HillRobert Edward Johnston, Assistant Professor of Micro-biology. B.A.. Rice University; Ph.D., University ofTexas at AustinWilliam Rodgers Johnston, Assistant Professor of Chem-istry. B.S., M.S., University of North Carolina atChapel HillCharles Parker Jones, Associate Professor of Economics.A.B., M.B,A., Ph.D., University of North Carolina atChapel HillEdgar Walton Jones, Associate Professor of Economics,North Carolina State University and Associate VicePresident for Research and Public Service, Univer-sity of North Carolina. B.S., M.S., Clemson College;Ph.D., North Carolina State UniversityEdward McCutchcn Jones. Extension Associate Professorof Forestry. B.S., North Carolina State University;. M.S., Louisiana Polytechnic InstituteEuan Earl Jones, Associate Professor of Animal Scienceand Biochemistry. B.S,, Colorado State University;M.S.. Ph.D., University of IllinoisGraham E. Jones. Assistant Director of Information Ser-vices. A.I3.; University of North Carolina at ChapelHillGuy Langston Jones, Extension Professor of Crop Scienceand Soil Science and In Charge Crop Science Exten-sion. B.S., M.S., North Carolina State University;Ph.D., University of MinnesotaJames Robert Jones, Extension Associate Professor ofAnimal Science. 8.8., M.S.. University of Kentucky;Ph.D., Cornell UniversityJohn Carlton Jones, Extension Professor of Forestry andDistrict Extension Chairman in the Agricultural Ex-tension Service. B.S., North Carolina State Univer-sity; M,F.. Duke UniversityLawrence Keith Jones, Associate Professor of Guidanceand Personnel Services. B.A. Sacramento StateCollege; M.S.Ed., University of Pennsylvania; Ph.D.,University of MissouriLouis Allman Jones, Associate Professor of Chemistry.B.A.. M.A., Clark University; Ph.D., Texas A & MCollegeMarcia Ball Jones, Instructor in English. B,A., MountHolyoke College; M.A., North Carolina State Uni-versity
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Robert Earle Jones, Assistant Director of the AgriculturalExtension Service and Associate Dean of Agricultureat A 8: '1‘ State University. B.S., A and T College;M.A., Cornell UniversityRobert R. Jones. Adjunct Assistant Professor of Mathe-matics and Science Education. B.S., North CarolinaState University; MAT, University of North Carolinaat Chapel Hill, Ed.D.. Duke UniversityRonald Klair Jones. Extension Associate Professor ofPlant Pathology. B.S., Virginia Polytechnic Insti-tute; M.S. University of Delaware; Ph.D., VirginiaPolytechnic Institute 'Victor Alan Jones. Associate Professor of Food Science andBiological and Agricultural Engineering. B.S., M.S.,Ph.D., Michigan State UniversityWalter Baskerville Jones. Assistant Director, Career Plan-ning and Placement Center. B.A., College of Williamand Mary; M.Ed., North Carolina State UniversityLeon Tysor Jordan Jr., Assistant Professor of UniversityStudies and Materials Engineering. B.S., M.S.,Ph.D., North Carolina State UniversitySuzanne 8. Jordan, Instructor in English. B.A., SalemCollege; M.A., Washington UniversityHarold James Joseph, Instructor in English. B.S., Uni—versity of Wisconsin; M.A., St. Mary's UniversityJoseph Stephan Kahn, Professor of Botany and Biochem-istry. B.S., University of California at Berkeley;Ph.D., University of IllinoisEugene John Kamproth, Professor of Soil Science. B.S.,M.S., University of Nebraska; Ph.D., North CarolinaState UniversityShun Kanda, Assistant Professor ofArchitecture. B.Arch..Case Western Reserve University; M.Arch., GraduateSchool of Design, Harvard UniversityRobert Emil Kanich. Adjunct Associate Professor ofMicrobiology. B.A., University of Virginia; M.D.,Medical College of VirginiaAbdel-Aziz Ismail Kashef, Professor ofCivil Engineering.B.S., M.S., Cairo University (Egypt); Ph.D., PurdueUniversityGerald Howard Katzin, Professor of Physics. B.S., M.S.,Ph.D., North Carolina State UniversityJames F. Koo/[mam Assistant Professor and AssistantDepartment Head of Electrical Engineering. B.S.,University of Missouri; M.S., University of Illinois;Ph.D., North Carolina State UniversityHarold Keating. Associate Professor of Physical Educa-tion. B.S., M.Ed., Springfield College (Massachu-setts)Harvey G. Kebschull, Associate Professor and AssistantDepartment Head of Politics. B.A., M.A., Universityof Nebraska; Ph.D., University of IllinoisDonald Spring Keener, Assistant Director for General Ser-vices in the D. H. Hill Library. B.S., Xavier Univer-sity; M.S., M.S.L.S., Western Reserve UniversityMichael P. Kehoe, Instructor in Military Science. B.A.,University of TampaNoelle Link Kehrbert, Assistant Professor of Food Science.3.8.. University of Minnesota; M.S., Ph.D., VirginiaPolytechnic Institute and State UniversityAnna P. Keller, Director of Admissions. B.S., MadisonCollegeKenneth Raymond Keller. Professor of Crop Science andDirector of Research and Associate Dean for theSchool of Agriculture and Life Sciences. B.S., SouthDakota University; M.S., Ph.D., Iowa State Univer-sityRobert Clay Kellison, Associate Professor of Forestry.B.S., West Virginia University; M.S., Ph.D., NorthCarolina State UniversityJohn Rivord Kelly, Associate Professor of ForeignLanguages and Literatures. B.A., Mexico CityCollege; A.M. Ph.D., University of Southern Califor<maMyron William Kelly, Assistant Professor of Wood andPaper Science. B.S., State University of New York,College of Forestry; Ph.D., North Carolina State Uni~versityRichard Floyd Kemp, Assistant Football Coach. B.A.,Lenoir Rhyne College; M.A., East Carolina Univer-sity
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George Grady Kennedy, Assistant Professor of Entomol-ogy. B.S. Oregon State University; Ph.D., CornellUniversityJerome Howard Kerby, Assistant Professor (USDI) ofZoology. B.S., M.S., Texas Christian University;Ph.D., University of VirginiaMohammed A. Q. Khan. Research Associate in Ento—mology. B.S., Science College (Karachi, Pakistan);M.S., Karachi University; Ph.D., University of WestOntarioChristopher R. Kie/Ier, Assistant Professor of Design.B.S., University of Delaware. M.F.A., Tyler School ofArtJames Allen Kilby Jr, Assistant Professor of English.B.A., M.A., Southern Illinois University; Ph.D., Uni-versity of IowaJim Joong Kim, Assistant Professor of Physics. B.S., SeoulNational University; M.S., Ph.D., University of Wis-consinJack E. Kimbrell, Media Training Coordinator in Indus-trial Extension Service. B.S., M.A., East CarolinaCollegeEverett Lamar Kimbrough, Extension Associate Profes-sor of Crop Science. B.S., M.S., Mississippi StateUniversity; Ph.D., Virginia Polytechnic InstituteRichard Kent Kimmins, Instructor in HorticulturalScience. B.S., M.S., Texas A & M UniversityCon K, Kirnura. Residence Life Area Coordinator. B.S.,Utah State University; M.A., Michigan State Uni-versityCyrus Baldwin King. Assistant Director for Collection De-velopment and Organization in the D, H. HillLibrary. A.B., University of North Carolina at ChapelHill; M.A., University of KentuckyDannie Hilleory King, Adjunct Assistant Professor ofMicrobiology. B.S., Davidson College; M.S. WestVirginia University; Ph.D., North Carolina State Uni-versityDoris Elizabeth King, Professor of History. A.B., GeorgiaState Woman's College at Valdosta; M.A., Ph.D.,Duke UniversityMargaret Fontaine King, Assistant Professor of English.A.B., M.A., Ph.D., University of North Carolina atChapel HillRichard Adams King. M. G. Mann Professor of Econom-ics. B.S., University of Connecticut; M.S. Universityof California at Berkeley; M.P.A., Ph.D., HarvardUniversityRachel K. Kinlaw. Food and Nutrition Assistant in theAgricultural Extension Service. B.S., East CarolinaUniversityHerbert Julien Kirk. Assistant Statistician in Statistics.B.S., M.S., North Carolina State UniversityThomas Kent Kirk, Adjunct Associate Professor of Woodand Paper Science. B.S., Louisiana Polytechnic In-stitute; M.S., Ph.D., North Carolina State Univer~srtyWilliam P. Kirk, Adjunct Associate Professor of Physics.B.A., Penn State University; M.S., Ph.D., Universityof RochesterAdrianna Grant Kirkrnonn, Research Assistant in Woodand Paper Science. B.S., North Carolina StateUniversityMartin A. Kjelson, Adjunct Assistant Professor ofZoology. B.S., University of Wisconsin; Ph.D., Un-iversity of California at DavisKatherine W. Klein, Assistant Professor of Psychology.B.A., University of Michigan; M.A., Ph.D., WayneState University[-1. Joseph Kleiss. Assistant Professor of Soil Science. B.S.,University of Illinois; M.S., Iowa State University;Ph.D., University of IllinoisJames Warner Klibbe, Associate Professor of TextileTechnology and Extension Specialist in Textiles Ex~tension. B.S., North Carolina State UniversityDavid Eugene Klimstra, Research Assistant in Entomol-ogy. B.A., Southern Illinois UniversityDonald Robert Kloe, Assistant Professor of ForeignLanguages and Literatures. A.B., College of Williamand Mary; M.A., University of North Carolina atChapel Hill; Ph.D., University of Virginia



Wesley Edwin Kloos, Professor of Genetics and Micro-biology. M.S., Rutgers University; M.S., Ph.D., IowaState UniversityJames J. F. Knapton, Associate Professor ofTextile Tech-nology. B.Sc., Ph.D., University of Leeds (England)David Raymond Knie/el, Assistant Professor of Educa-tion. B.A., Pacific Lutheran University; M.Ed., Uni-versity of Miami; Ed.D., New Mexico State Univer-srtyDolores G. Knight, Teaching and Research Technician inChemistry. B.S., University of South CarolinaKenneth Lee Knight, Professor and Head of Entomology.B.Ed., Illinois State Normal; M.S., Ph.D., Univer-sity of IllinoisRichard Bennett Knight, L. L. Vaughan Professor of Me-chanical Engineering. B.S., University of Maryland;M.S., University of Illinois; PROF. ENG.Charles Robert Knoeber. Assistant Professor of Econom»ics and Business. B.A., Washington State University;Ph.D., University of California at Los AngelesJames Arthur Knapp, Associate Professor of Biochemis-try. B.A., Carleton College; Ph.D., University of Illi-"DISFred Nelson Knott, Extension Associate Professor ofAnimal Science. B.S., M.S., North Carolina StateUniversity; Ph.D., Virginia Polytechnic InstituteAlbert Sidney Knowles Jr., Professor of English. B.A.,M.A., University of VirginiaCharles Ernest Knowles, Associate Professor of Geo-sciences. B.S., University of Utah; M.S., Ph.D.,Texas A & M UniversityMalcolm Shepherd Knowles, Professor of Adult and Com-munity College Education. A.B., Harvard Univer-sity; M.A., Ph.D., University of ChicagoPeter Koch, Adjunct Professor of Wood and PaperScience. B.S., Montana State College; Ph.D., Uni-versity of WashingtonJerome William Koenigs, Adjunct Professor of Plant Path-ology and Forestry. B.S., University of Minnesota;M.S., Syracuse University; Ph.D., Washington StateUniversityKwangil Koh, Professor of Mathematics. B.S., M.S.,Auburn University; Ph.D., University of North Caro-lina at Chapel HillJerome Kohl, Nuclear Engineering Extension Specialist.B.S., California Institute ofTechnology; M.S., NorthCarolina State UniversityCharles Frederick Kalb, Assistant Professor of History andDirector of Summer Sessions. B.A., Drury College;M.A., University of KentuckyJohn Ronald Kalb, Professor of Mathematics and Mathe-matics and Science Education. A.B., Ph.D., Univer-sity of MarylandMelvin Henry Kolbe, Extension Professor of Horticul-tural Science. B.S., Ohio State University; M.S.,West Virginia UniversityThomas Rhinehart Korwler, Associate Professor of Horti-cultural Science. B.S., University of Kentucky; M.S.,Ph.D., North Carolina State UniversityBenjamin Granade Koonce, Jr., Professor of English.A.B., M.A., University of North Carolina at ChapelHill; Ph.D., Princeton UniversityEugene G. Krenzer Jr., Extension Assistant Professor ofCrop Science. B.S., Cornell University; M.S., Ph.D.,University of MinnesotaKnut Poul Kringstad, Adjunct Associate Professor ofWood and Paper Science. Dipl., Technical Univer-sity of Darmstadt; Dipl., Institute of Cellulose Chem-istry; Ph.D., University of DarmatadtGeorge James Kriz, Professor of Biological and AgriculAtural Engineering and Assistant Director of Researchfor the School of Agriculture and Life Sciences.B.S.A.E., M.S.A.E., Iowa State University; Ph.D.,University of California at DavisArnold Krochmal, Adjunct Professor of Botany. B.S.,North Carolina State University; M.S., Ph.D., Cor-nell UniversityCharles L. Kronberg, Adjunct Assistant Professor of Pay-chology. B.A., Brooklyn College; Ph.D., Duke Uni-versityKenneth Kay Krueger, Assistant Professor of Poultry Sci-ence. B.S., M.S., Ph.D., Texas A & M University

Elmer George Kuhlman, Adjunct Professor of Plant Path-ology and Forestry. B.S., University of Wisconsin.Ph.D., Oregon State UniversityArun Pandurang Kulkarni, Research Associate in Ent0<mology. B.Sc., M.Sc., College of Agriculture, Poona(Maharashtra State); Ph.D., I.A.R.I. (New Delhi)Dennis Joseph Kulonda, Adjunct Assistant Professor ofIndustrial Engineering. B.I.E., General Motors Insti-tute; M.I.E., Cornell University; Ph.D., NorthCarolina State UniversityThomas Joseph Lada, Assistant Professor of Mathe-matics. A.B., Holy Cross College; M.S., Ph.D., Uni»versity of Notre DameFred Lado Jr., Associate Professor of Physics. B.A.,Ph.D., University of FloridaJohn Ralph Lambert Jr., Professor of University Studies.A.B., Western Maryland College; M.A., Ph.D.,Princeton UniversityEleanor Heinz Lammi, Director of Counseling. A.B., Uni-versity of California at Berkeley; M.S., North Caro-lina State UniversityJoe Oscar Lommi, Professor of Forestry. B.S., M.S.,Oregon State University; Ph.D., University of Cali-fornia at BerkeleyLeonard Jay Lang/elder, Professor of Civil Engineeringand Director of Center for Marine and CoastalStudies. B.C.E., M.S.E., University of Florida;Ph.D., University of IllinoisAlbert Barnes Lanier, Assistant Director of Alumni Af—fairs. B.S., North Carolina State University; M.S.,Cornell UniversityDavid Charles Lanier, Veteran’s Affairs Coordinator inRegistration and Records. B.A., University of NorthCarolina at Chapel HillJohn Sumner Lapp, Assistant Professor of Economics.A.B., Wesleyan University; Ph.D., Princeton Uni-versityNeil Arden Lapp, Adjunct Assistant Professor of PlantPathology. B.A., Goshen College; M.S., WestVirginia University; Ph.D., North Carolina StateUniversityRoy Axel Larson, Professor of Horticultural Science. B.S.,M.S., University of Minnesota; Ph.D., Cornell Uni—versityCharles A. Lassiter, Professor and Head of AnimalScience. B.S., M.S., University of Kentucky; Ph.D.,Michigan State UniversityDana May Latch, Assistant Professor of Mathematics.B.A., Harpur College, SUNY at Binghamton; M.A.,Ph.D., Queens College, CUNYAnthony J. LaVopa, Assistant Professor of History. B.A.,Boston College; Ph.D., Cornell UniversityCharles James Law Jr., Adjunct Assistant Professor ofAdult and Community College Education. B.S..M.Ed., North Carolina State University; Ed.D.,Duke UniversityJohn Elliott Spencer Lawrence, Senior Research Assist-ant and Project Co-Director for the Center for Occu-pational Education. B.A., M.A., Oxford University(England); M.Sc., North Carolina State UniversityEccles Lee Leak, Agricultural Extension Agent in theAgricultural Extension Service.Virginia Marie Leath, Instructor in Physical Education.B.S., Jacksonville State University; M.Ed., MiddleTennessee State UniversityJames Murray Leatherwood, Professor of Animal Science.B.S., Berea College; M.S., Ph.D., North CarolinaState UniversityJames Giacomo Lecce, Professor of Animal Science andMicrobiology. B.A., Dartmouth College; M.S., Penn-sylvania State University; Ph.D., University of Penn-sylvaniaJoshua Alexander Lee, Professor (USDA) of Crop Scienceand Genetics. A.B., San Diego State College; Ph.D.,University of California at DavisMary Jane Lee, Instructor in Computer Science. B.S.,M.S., Ohio State UniversityHoward Terry Leeper, Instructor in Occupational Educa<tion. B.S., M.E., California State CollegeJames Edward Legatea, William Neal Reynolds Professorof Animal Science and Genetics and Dean of theSchool of Agriculture and Life Sciences. B.S., Uni-versity of Delaware; M.S., Ph.D., Iowa State Univer-sity
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Carlton James Leith. Professor and Head of Geosciences.B.A., M.A.. University of Wisconsin; Ph.D., Univer-sity of California at BerkeleyVern Blair Lentz, Assistant Professor of English. B.A..Augustana College; M.A.. Ph.D., The University ofIowaRobert Lenzner, Professor of Military Science. BS, US.Military Academy; M.A., Middlebury CollegeEdgar W. Leonard. Instructor in Economics and Busi-ness. BA, University of South Florida; M.B.A.,Oklahoma State UniversityKurt John Leonard, Associate Professor (USDA) of PlantPathology. 83., Iowa State University; Ph.D., Cor»nell UniversityRebecca Leonard, Assistant Professor of Speech-Com-munication. 8.5.. Utah State University; M.A.,Ph.D., Purdue UniversityThomas Michael Leonard, Extension Assistant Professorof Animal Science. 8.8.. M.S., Virginia PolytechnicInstitute; Ph.D., University of KentuckyWilliam Russell Leanhardt, Associate Professor of Physi-cal Education. B.S., Springfield College; M.S., Uni-versity of IllinoisRichard J. Leuba, Assistant Professor in the Division ofFreshman Engineering and Student Services, Schoolof Engineering. 3.8., Antioch College; M.S., Univer-sity of Washington; Ph.D., Union Graduate School,Antioch CollegeThomas Earl LeVere, Associate Professor of Psychology.B.S., M.A.. Ph.D., Ohio State UniversityMichael Phillip Levi. Professor of Wood and PaperScience, Plant Pathology and Leader, Wood Pro-ducts Section. B.Sc., Ph.D., Leeds University(England)Harald Dresner Levin, Instructor in Philosophy. S.B.,Massachusetts Institute of TechnologySamuel Gale Levine, Professor of Chemistry. B.S., TuftsUniversity; Ph.D., Harvard UniversityCharles San/0rd Leuings III. Professor of Genetics. B.S.,M.S., Ph.D., University of IllinoisDonald Gay! Levis, Extension Assistant Professor ofAnimal Science. BS, M.S., Northeast MissouriState University; Ph.D., South Dakota StateCharles Edward Lewis, Extension Associate Professor ofSociology and Anthropology. B.S., M.S., Ph.D.,North Carolina State UniversityPaul Edwin Lewis. Professor of Mathematics. B.S..Northeastern Oklahoma College; M.S., OklahomaState University; Ph.D., The University of IllinoisRobert M. Lewis, Senior Mineral Dressing Engineer in theMineral Research Lab. B.S., West Virginia Univer-sityWilliam Mason Lewis. Professor of Crop Science. B.S.,Texas A & M College; M.S., Ph.D., University ofMinnesotaChang-Kwang Liao, Research Associate in Mechanicaland Aerospace Engineering. B.S., National TaiwanUniversity; Ph.D., North Carolina State UniversityRichard T. Lites, Extension 4-H Specialist in the Agri-cultural Extension Service. B.S., North CarolinaState University; M.A.T.. University of North Caro~lina at Chapel HillJohn Paul Lilly. Extension Soil Specialist. B.S., M.S.,North Carolina State UniversityHugh L. Liner. Extension Professor of Economics. B.S.,M.S., Ph.D., North Carolina State UniversityArdell Chester Linnerud, Associate Professor of Statistics.B.S.I Wisconsin State University; M.S., Ph.D., Uni~versity of MinnesotaCharles Howie Little Jr., Associate Professor of Mathe-matics. B.A.. Davidson College; M.A., University ofNorth Carolina at Chapel HillLillie 8. Little, District Home Economics ExtensionAgent in the Agricultural Extension Service. B.S..University of North Carolina at GreensboroMichael Anthony Littlejohn, Associate Professor of Elec-trical Engineering. B.S.E.E., M.E.Ei, Ph.D., NorthCarolina State UniversityIsaac Thomas Littletan, Director of the D. H. HillLibrary. A.B., University of North Carolina at ChapelHill; M.A., University of Tennessee; M.S.L.S.,Ph.D., University of Illinois
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Charles Dwaine Livengood, Associate Professor of TextileChemistry. B.S., M.S., Ed.D., North Carolina StateUniversityRobert Warren Llewellyn, Professor of Industrial Engi-neering. B.S.E.E., Union College; M.S.I.E., PurdueUniversityDon C. Locke, Assistant Professor of Guidance and Per-sonnel Services. 8.5., M.Ed.. Tennessee State Uni-versity; Ed.D., Ball State UniversityMartin P. Loeb, Assistant Professor of Economics andBusiness. 8.5.. State University of New York atStony Brook; M.S., Ph.D., Northwestern UniversityRichard Henry Loeppert, Professor of Chemistry and As-sistant to the Department Head. B.S., NorthwesternUniversity; Ph.D., University of MinnesotaDavid Timothy Lang, Instructor in Geosciences. B.A.,Monmouth College; M.S., University of IllinoisGeorge Gilbert Long, Professor of Chemistry. B.A., In-diana University; M.S., North Carolina State Uni-versity; Ph.D., University of FloridaRaymond Carl Long, Associate Professor of Crop Science.BS, M.S., Kansas State University; Ph.D., Univer-sity of IllinoisIan Stewart Langmuir, Professor of Biochemistry. B.A.,M.A., Cambridge University; M.E.B., Chir., St. Bar—tholomew's Hospital Medical SchoolPeter Reeves Lard, Abel C. Lineberger Professor of Tex-tiles. B.S., Ph.D., Universiy of LondonJohn Loss, Professor of Design and Architecture ProgramDirector. B.Arch., M.Arch., University of MichiganJoseph William Love, Extension Professor of Horticul-tural Science. 8.3., Louisiana State University;M.S., Ph.D., Ohio State UniversityRone Patrick Lowe. Publications Editor in AgriculturalInformation. A.B., University of North Camlina atChapel Hill; M.R.S., North Carolina State Unive-srtyWilliam Clifford Lowe, Assistant Director for ReferenceServices in the D. H. Hill Library. B.A.. Colgate Uni-versity; M.S.L.S.. State University of New York atGeneseo .Richard Lawrence Lower, Professor of HorticulturalScience. B.Si. University of Illinois; M.S., PurdueUniversity; Ph.D., University of IllinoisRuth Annette Lowery, Assistant Director of Admissions.A.B., Meredith CollegeDoris Marie Lucas, Associate Professor of English. B.S., A& T State University; M.A., North Carolina CentralUniversity; Ph.D., University of IllinoisGeorge Blanchard Lucas, Professor of Plant Pathology.B.S., Pennsylvania State College; M.S., Ph.D.,Louisiana State UniversityHenry Lawrence Lucas Jr., William Neal Reynolds Pro-fessor of Statistics. B.S., University of California atDavis; Ph.D., Cornell UniversityLeon Thomas Lucas, Associate Professor of Plant Path»ology. B.S., North Carolina State University; Ph.D.,University of California at DavisWenda Adams Luebke. Instructor in Zoology. B.A., Uni—versity of North Carolina at Greensboro; M.A.C.T.,University of North Carolina at Chapel HillGeraldine H. Luginbuhl, Assistant Professor of Micro-biology. B.A., Stanford University; Ph.D., Universityof North Carolina at Chapel HillJames Emory Robinson Luginbuhl, Associate Professor ofPsychology. BA. Stanford University; M.A., Ph.D.,University of North Carolina at Chapel HillJiang Luh. Professor of Mathematics. B.S., Taiwan Nor-mal University; M.S., University of Nebraska; Ph.D.,University of MichiganJohn Cooper Lumsden. Adjunct Associate Professor ofTextile Technology. B.Ch.E., North Carolina StateUniversityLawrence Grant Lupus. Instructor in Military Science.8.8., LaSalle College; MPA, North Carolina StateUniversityCharles F. Lytle, Professor of Zoology and Teaching Coor»dinator in Biological Sciences. A.B‘, Wabash Col-lege; M.A., Ph.D., Indiana University



Rodolphus Alvin Mabry, Assistant Professor of Adult andCommunity College Education and Director of theDivision of Continuing Education. 8.8., WesternKentucky University; M.S., University of Kentucky;Ed.D., North Carolina State UniversityJerry Lee Machemehl, Associate Professor of Civil Engi-neering. B.S., M.S.. Ph.D., Texas A & M UniversityLucinda Hardwick Mackethan. Assistant Professor ofEnglish. B.A., Hollins College; M.A.. Ph.D., Univer-sity of North Carolina at Chapel HillAlexander W. Machlin. Adjunct Assistant Professor ofVeterinary Science. Ph.D., University of Wisconsin;D.V.M.. Auburn UniversityClarence Joseph Maday. Associate Professor of Mechani»cal and Aerospace Engineering. 8.3., M.S.. IllinoisInstitute of Technology; Ph.D., Northwestern Uni-versityJames Kitchner Magor, Professor of Materials Engineer-ing. B.S., University of Toronto; M.S., Ph.D., PennState UniversityCathy Crassland Mahmoud, Assistant Professor of Cur-riculum and Instruction. B.A., Virginia Common-wealth University; M.S., EdD.I University of Ten-nesseeBarbara Jane Mahon, Librarian for the Tobacco Litera-ture Service. B.A.. Hunter College; M.Ed., NorthCarolina State UniversityAlexander Russell Main, Professor of Biochemistry. A.B.,M.A.. Queen‘s University (Canada); Ph.D., Cam-bridge University (England)Charles Edward Main, Associate Professor of Plant Path—ology. B.S., M.S., West Virginia University; Ph.D.,University of WisconsinCharles Michael Mainland, Extension Associate Profes-sor of Horticultural Science. 8.8., M.S.. Purdue Uni-versity; Ph.D., Rutgers UniversityT. Ewald Maki, Carl Alwin Schenck Professor of Forestrv.B.S.. M.S., Ph.D., University of MinnesotaHerbert Rooney Malcom Jr, Assistant Professor of CivilEngineering. B.S.C.E., M.C.E., Ph.D., North Caro-lina State UniversityS. G. Malghan, Mineral Dressing Engineer. B.Sc.. Kar-natak University; B.E., I.I.Sc., Bangalore, India;M.S.. University of NevadaHeinrich Valdemar Malling. Adjunct Professor ofGenetics. 85., M.S., Ph.D., University of Copen-hagenArmstrong Maltbie, Associate Professor of Mathematics.83., University of VermontJoseph A. Mangano, StaffPhysician. B.A.. Columbia Uni-versity; M.D._ New York Medical CollegeFred Allen Mangurn Jr., Associate Professor of Econom-ics. B.S., North Carolina State University; M.S..Oklahoma State University; Ph.D., Michigan StateUniversityHelen Ohmer Mann, Assistant to the Chancellor and As-sistant Secretary to the NCSU Board of Trustees.Flora MacDonald CollegeThurston Jefferson Mann, Professor of Genetics and CropScience. 8.5.. M.S.. North Carolina State Univer-sity; Ph.D., Cornell UniversityThurston Je/Irey Mann. Assistant Dean of Student De—velopment. B.A., East Carolina University; M.P.A..North Carolina State UniversityCharles Richard Manning Jr., ProfessorofMaterials Engi-neering. B.S.. Florida State University; M.S..Virginia Polytechnic Institute; Ph.D., North Caro-lina State UniversityEdward George Manning, Associate Professor of Electri-cal Engineering. B.S.E.E., Lehigh University; M.S.,North Carolina State University; PROF. ENG.Elizabeth Hines Manning. Instructor in Chemistry. A.B.,University of North Carolina at GreensboroEdward Raymond Manring, Professor of Physics. B.S..M.S., Ph.D., Ohio State UniversityAllison Ray Manson, Associate Professor of Statistics.B.S., Ph.D., Virginia Polytechnic InstituteCarmen M. Marin, Head of the Tobacco Literature Ser—vice. B.A.. Rodriguez Marin (Seville, Spain);Dipl.Lib.Sci., International Institute (Spain)Paul 8. Marion. Director of Residence Life. B.A.; David-son College; M.A., California State University; Ph.D.,University of Colorado

Herman F. Mark. Adjunct Professor of Textile Chemis-try. Ph.D., University of ViennaJoe Alton Marlin, Associate Professor of Mathematics.13.8.. Southeast Missouri State College; M.A., Uni-versity of Missouri; Ph.D., North Carolina State Uni-versityCulpepper Paul Marsh. Professor of Sociology and An-thropology. B.S., M.S.. North Carolina State Univer-srtyTerence Edward Marshall, Assistant Professor of Politics.B.A., Cornell University; Ph.D., University of Penn-sylvaniaDauid Boyd Marsland, Associate Professor of ChemicalEngineering. B.Ch.E.. Ph.D., Cornell UniversityCharles Allen Martin Jr., Thompson Theater Director.8.3., Millersville State College; M.F.A., University ofNorth Carolina at GreensboroClifford K. Martin, Assistant Professor of Soil Science.B.S., M.S.. University of Kentucky. Ph.D., Univer-sity of IllinoisDavid Hamilton Martin. Associate Professor of Physics.B.S. Presbyterian College; M.S., University of Wis-consinDonald Crowell Martin. Professor of Chemical Engineer-ing and Computer Science and Head of ComputerScience. BS. M.S., University of South Carolina;Ph.D., North Carolina State UniversityGrady Allen Martin. Extension Professor of PoultryScience and Genetics. B.S.. M.S.. North CarolinaState University; Ph.D., Purdue UniversityLeRoy Brown Martin Jr., Professor of Computer Science,Assistant Provost for University Computing. B.S..Wake Forest College; M.S., North Carolina StateUniversity; M.S.. Ph.D., Harvard UniversityRebecca Wissinh Martin, 4-H Literature Coordinator-Editor in Agricultural Information. 8.8., Iowa StateUniversityRobert H. Martin Jr.. Professor of Mathematics. 13.5.,M.S.. University of South CarolinCarolina; Ph.D.,Georgia Institute of TechnologyWilliam Royal Martin Jr, Adjunct Assistant Professor ofTextile Chemistry. A.B.. University of North Caro—lina at Chapel Hill; 8.3.. North Carolina State Uni-versity; M.B.A., University of North Carolina atChapel HillBernard Stephen Martof, Professor of Zoology. B.S..Waynesburg College; M.S., West Virginia Univer-sity; Ph.D., University of MichiganDauid Dickenson Mason, Professor and Head ofStatistics.B.A., King College; M.S.. Virginia Polytechnic Insti-tute; Ph.D., North Carolina State UniversityRalph H, Massengill, Adjunct Assistant Professor oquid-ance and Personnel Service. M.D., University ofTen»nesseeFrances Wilson Massey, Assistant Professor of TextileTechnology. 13.5., East Carolina College; M.S., Uni-versity of North Carolina at GreensboroJoseph Paul Mastro, Associate Professor of Politics. B.A.,Ursinus College; M.A., Ph.D., Pennsylvania StateUniversity‘Gene Arthur Mathia, Professor of Economics. B.S., M.S..Oklahoma State University; Ph.D., North CarolinaState UniversityGwyndolyn Inez Matthews, Instructor in English. B.A.,Meredith College; M.A., Teacher's College. ColumbiaUniversityNeely Forsyth Jones Matthews, Professor of ElectricalEngineering. B.S.E., George Washington University;M.A.. Princeton University; M.S.E., George Wash-ington University; Ph.D., Princeton UniversityDale Frederick Matzinger. Professor of Genetics. B.S.,M.S.. Ph.D., Iowa State CollegeRobert John Mauro, Assistant Football Coach. B.A..M.A.T.. University of South CarolinaKenneth N. May, Adjunct Professor of Poultry Science.8.8., M.S.. Louisiana State University: Ph.D., Pur-due UniversityGeorge Mayer. Adjunct Professor of Materials Engineer-ing. 8.5., Boston University; M.S.. University ofOklahoma; Ph.D., Massachusetts Institute of Tech-nology
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Ronald Ernest Sneed. Extension Associate Professor ofBiological and Agricultural Engineering. 8.8.. M.S.,Ph.D., North Carolina State UniversityEmerson H. Snipes, Program Coordinator for the Centerfor Urban Affairs and Community Services. 8.5., OldDominion UniversityNancy Hill Snow, Instructor in Speech-Communication.B.A., University of North Carolina at Greensboro;M.A.. Northwestern UniversityWesley E. Snyder, Assistant Professor of Electrical Engi-neering. B.S.E.E.. North Carolina State University;M.S.E.E.. Ph.D., University of IllinoisFred D. Sobering, Extension Professor and Assistant Headof Economics and In Charge Extension Economics.B.S., University ofManitoba. Winnipeg; M.S., NorthDakota State University; Ph.D., Oklahoma StateUniversityDonald Harvey Solomon, Special Assistant for StudentAffairs. B.A., Northeastern University; J.D.. BostonUniversityWilliam Henry Sonner. Associate Professor of PhysicalEducation. 8.8.. North Carolina State University;M.Ed.. University of North Carolina at Chapel HillArnold M. Soohne, Adjunct Professor of Textile Chemis-try. B.A.. Brooklyn College; M.S., George Washing-ton UniversityKenneth Alan Sorensen, Extension Associate Professor ofEntomology. B.S.. University of Rhode Island; M.S.,Ph.D., Kansas State UniversityJohn C. Sorenson, Assistant Professor of Genetics. B.S..Defiance College; Ph.D., University of South CarolinaMarvin Stanley Saroos, Associate Professor of Politics.B.A., Dartmouth University; M.A., Ph.D., North-western UniversityFurman Yates Sorrell Jr., Professor of Mechanical andAerospace Engineering. 8.8.. North Carolina StateUniversity; M.S., Ph.D., California Institute ofTech-nologyChristina Elliott Sorum, Assistant Professor of ForeignLanguages and Literatures. B.A., Wellesley College;Ph.D., Brown UniversityEdward Copeland Sossaman Jr., Liaison Geneticist inForestry. B.S., M.S., North Carolina State Univer—srtyRussell Melvin Southall. Associate Professor of Horticul-tural Science. B.A., University of Virginia; M.S.,Ph.D., North Carolina State UniversityRobert S. Sowell. Associate Professor of Biological andAgricultural Engineering. 8.8.. Mississippi StateUniversity; M.S., Kansas State University; Ph.D.,North Carolina State UniversityJason Loy Sox Jr., Assistant Professor of Mathematics.5.. M.S., Ph.D., North Carolina State UniversityAlan William Sparer, Assistant Professor of Philosophy.B.A., Columbia University; Ph.D., Massachusetts In-stitute of TechnologyMarvin Randolph Sparks, Field Representative in the In-dustrial Extension Service. 8.3., North CarolinaState UniversityKenneth S. Spears. Instructor in English. B.S.. WesternCarolina CollegeMarvin Luther Speck. William Neal Reynolds Professor ofFood Science and Microbiology. B.S., M.S., Univer-sity of Maryland; Ph.D., Cornell UniversityHerbert Elvin Speece, Professor and Head of Mathe-matics and Science Education and Professor ofMathematics. B.A., York College; M.S., North Caro-lina State University; M.A.. Texas Christian Univer-sity; Ph.D., University of North Carolina at ChapelHillWilliam Henry Spence. Adjunct Associate Professor ofGeosciences. B.S., M.S., University of Florida; Ph.D.,Rutgers UniversityJerry Ronald Sprague, Research Assistant in Forestry.8.8., North Carolina State UniversityRichard Keiser Sprenhel. Research Associate in Entomol-ogy. B.S., M.S., Pennsylvania State University;Ph.D., University of IllinoisDavid Griffin Spruill, Extension Professor of AnimalScience and Specialist In Charge Swine Husbandry.B.S.. M.S., North Carolina State University; Ph.D.,University of Kentucky
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Mary Ann Spruill, Extension Specialist in Foods and Nu-trition in the Agricultural Extension Service. 8.8.,M.S., Virginia Polytechnic InstituteHarvey Wesley SpurrJr., Professor (USDA) of Plant Path-ology. B.S., M.S., Michigan State University; Ph.D.,University of WisconsinDavid Roland Squire. Adjunct Professor of ChemicalEngineering. 83., Southern Methodist University;Ph.D., Rice UniversityEdward M. Stack, Professor of Foreign Languages andLiteratures. A.B.. A.M.. Ph.D., Princeton UniversityHans Heinrich Stadelmaier, Research Professor of Metal-lurgy in Engineering Research Services Division.Diplom. Physiker (MS. in Physics) Dr. Rer. Nat.(Sc.D.) University Stuttgart (Germany)Thomas Hugh Sta/ford Jr.. Associate Dean for Planning.Research and Special Programs. A.B.. Davidson Col-lege; M.S., North Carolina State University; Ph.D.,Florida State UniversityEdward Paul Stahel. Professor of Chemical Engineering.8.5., Princeton University; M.S., University of NotreDame; Ph.D., Ohio State UniversityClayton Lee Stalnaher, Instructor in University Studiesand Philosophy and Religion. A.B., University ofNorth Carolina at Chapel Hill; B.D.. Yale UniversityDivinity School; M.A.. University of North Carolinaat Chapel HillEphraim Stam, Associate Professor of Nuclear Engineer-ing. B.Sc.. University of London; M.S., Ph.D.,Virginia Polvtechnic InstituteCharles Michael Stanislaw. Extension Associate Profes-sor of Animal Science. 8.5., M.S., PennsylvaniaState University; Ph.D., Oklahoma State UniversityVivian Thomas Stannett, Vice Provost and Dean ofGraduate School, and Camille Dreyfus Professor ofChemical Engineering. 8.8., London Polytechnic In-stitute; Ph.D., Polytechnic Institute of BrooklynDavid Browning Stansel, Associate Director of Continu-ing Education and Director of Extension EducationCenter. B.S., North Carolina State UniversityWilliam McKinnan Stanton, Extension Assistant Profes-sor of Forestry. B.S., M.S., North Carolina State Uni-versityJames Lester Starr. Research Associate in Plant Path-ology. B.S., M.S., Ohio State University; Ph.D., Cor-nell UniversityJohn Staudhammer. Professor of Electrical Engineering.B.S.. M.S., Ph.D., University of California at LosAngelesRobert George Douglas Steel, Professor of Statistics. B.A.,S , Mount Allison University (Canada); M.S.,Acadia University (Canada); Ph.D., Iowa State Uni-versityDonald Henry John Steensen, Associate Professor ofForestry and Wood and Paper Science. 8.8., IowaState University; M.F., Ph.D., Duke UniversityAllen Frederick Stein. Associate Professor of English.A.B., M.A.. New York University; Ph.D., Duke Uni-versityFrederick Joseph Steinkruger, Reactor and ApplicationsEngineer in Nuclear Engineering. B.A., Rice Univer-sityDavid Leigh Stephan. Insect Identification Specialist inEntomology. B.S., Cornell UniversityGregory L. Stephenson, Instructor in English. B.A., OhioState UniversityThomas William Stephenson, Manager of Field Servicesin Industrial Extension Service. B.S.M.E., NorthCarolina State UniversityRobert Elmer SternIa/f. Professor of Recreation ResourcesAdministration. B.S., M.S., University of Illinois;Ph.D., University of WisconsinJames Seth Stevens Jr.. Adjunct Associate Professor ofRecreation Resources Administration. B.S.. Univeresity of New Hampshire; M.A., New York UniversityWilliam Damon Stevenson Jr., Professor and AssociateHead of Electrical Engineering. B.S.E., PrincetonUniversity; B.S.E.E.. Carnegie Institute of Technol-ogy; M.S., University of MichiganDebra W, Stewart. Assistant Professor of Politics. B.A.,Marquette University; M.A., University of Mary-land; Ph.D., University of North Carolina at ChapelHill



James Mustian Stewart, Associate Director for ResearchApplication in Water Resources Research Instituteand Visiting Assistant Professor in Sociology andAnthropology. B.S., M.S., Ed.D., North CarolinaState UniversityJoan Hinde Stewart, Assistant Professor of ForeignLanguages and Literatures. B.A., Saint Joseph's Col-lege; M.A., Ph.D., Yale UniversityJohn Stedman Stewart, Adjunct Assistant Professor ofMechanical and Aerospace Engineering. B.S., Ph.D.,North Carolina State UniversityKenneth Carroll Stewart Jr., Residence Life Area Coordi-nator in Student Affairs. B.A., Barrington CollegeLarry Wayne Stewart, Research Assistant in Soil Science.B.S., M.S., North Carolina State UniversityNoral Deuamer Stewart, Research Assistant in Mechani-cal and Aerospace Engineering and Textile MachineDesign. B.S.M.E., North Carolina State UniversityShaler Stidham Jr., Associate Professor of Industrial Engi—neering. A.B., Harvard University; M.S., Case Insti—tute of Technology; Ph.D., Stanford UniversityLinda Kleiger Stillman, Instructor in Foreign Languagesand Literatures. B.S., State University of New Yorkat Buffalo; M.A., George Washington UniversityBill Junior Stines, Assistant Professor of Statistics. B.S.,M.S., North Carolina State UniversityRonald Edwin Stinner, Assistant Professor of Entomol-ogy. B.S., North Carolina State University; Ph.D.,University of California at BerkeleyRobert Edwin Stipe, Lecturer in Design. A.B., LL.B.,Duke University; M.R.P., University of North Caro-lina at Chapel HillErnest Lester Stitzinger, Associate Professor of Mathe-matics. B.A., M.A., Temple University; Ph.D., Uni-versity of PittsburghEdward Forrest Stoddard, Assistant Professor of Geosci-ences. A.B., Amherst College; Ph.D., University ofCalifornia at Los AngelesPaul Samuel Stone, Extension Associate Professor of Eco-nomics and Coordinator for the Center for Rural Re-sources Development. B.S., M.S., Ph.D., North Caro-lina State UniversityRobert Franklin Stoops, Research Professor of CeramicEngineering and Director of Engineering ResearchServices Division. B.S., North Carolina State Uni-versity; M.S., Ph.D., Ohio State UniversityDonald L. Stormer, Assistant Director of Agricultural Ex-tension Service 4-H. B.S., M.A., Ed.D., MichiganState UniversityDavid Lewis Strider, Professor of Plant Pathology. B.S.,M.S., Ph.D., North Carolina State UniversityJames Walter Strobe], Professor and Head of Horticul-tural Science. A.B., Ohio State University; Ph.D.,Washington State UniversityRaimond William Stroh, Associate Professor of ElectricalEngineering. B.S., M.S., PhrD., Polytechnic Insti—tute of BrooklynLinda Mills Stroud, Research Associate in Botany. B.S.,East Carolina University; M.S., Ph.D., North Caro-lina State UniversityRaymond Aldrich Struble, Professor of Mathematics.B.S., M.S., Ph.D., University of Notre DameDuncan Robert Stuart, Professor of Design. University ofOklahoma; Chouinard Art Institute; Yale UniversityCharles William Stuber, Professor (USDA) of Genetics.B.Sc., M.S., University of Nebraska; Ph.D., NorthCarolina State UniversityWilliam Cli/lon Stuchey Jr., Associate Professor of Tex-tile Technology. B.S., M.S., North Carolina StateUniversityJon M. Stuchy, Assistant Professor of Botany. B.S., M.S.,Kansas State Teachers College; Ph.D., Texas Tech.UniversityCharles WiLson Suggs, Professor of Biological and Agri-cultural Engineering. B.S., M.S., Ph.D., North Caro-lina State UniversityMoon Won Suh, Adjunct Assistant Professor of TextileTechnology. B.S., Seoul National University; M.S.,Ph.D., North Carolina State UniversityArthur L. Sullivan, Associate Professor of Design andForestry and Director of the Landscape ArchitectureProgram. B.A., M.S., University of New Hampshire;Ph.D., Cornell University

Gene Autry Sullivan, Extension Assistant Professor ofCrop Science. B.S., M.S., Ph.D., North CarolinaState UniversityWilliam Taylor Sulliuan Jr., Research Assistant inZoology. B.S., North Carolina State UniversityStephen Roger Sutter, Extension Farm Business RecordsSpecialist in Economics and Business. B.S., Univer-sity of Maine; M.S., Cornell UniversityJimmie Ray Suttle, Adjunct Assistant Professor of Elec-trical Engineering. B.Sc., Presbyterian College; M.A.,Duke University; Ph.D., North Carolina State Uni‘versityTurner B. Sutton, Assistant Professor of Plant Pathology.A.B., University of North Carolina at Chapel Hill;M.S., Ph.D., North Carolina State UniversityElizabeth Manny Suval, Associate Professor and Assist-ant Head of Sociology and Anthropology. B.A.,American University; Ph.D., North Carolina StateUniversityStanley S. Suval, Professor of History. B.A., Cornell Uni-versity; M.A., Ph.D., University of North Carolina atChapel HillHarold Everett Swaisgood, Professor of Food Science andBiochemistry. B.S., Ohio State University; Ph.D.,Michigan State UniversityAlgernon G. Swan, Adjunct Professor of Industrial Engi»neering. A.B., Ph.D., University of North Carolina atChapel HillKenneth Ray Swartzel, Research Assistant in FoodScience. B.S., M.S., North Carolina State UniversityMyrle L. Swicegood, District Home Economics Agent inthe Agricultural Extension Service. BIS” Universityof North Carolina at Greensboro; M.S., North Caro-lina State UniversityBenee Frank Swindel, Associate Professor (USFS) ofForestry and Statistics. BISIF” M.S., University ofGeorgia; Ph.D., North Carolina State UniversityJames Edwin Swiss, Instructor in Politics. B.A., M.Phil.,Yale UniversityWilliam Lawrence Switzer, Assistant Professor of Chem-istry. B.S., Louisiana State University; Ph.D., Uni-versity of IllinoisEdith Dudley Sylla, Associate Professor of History. B.A.,Radcliffe; M.A., Ph.D., Harvard UniversityRichard Eugene Sylla, Associate Professor of Economics.B.A., M.A., Ph.D., Harvard UniversityKuo»Chung Tai, Assistant Professor of Computer Science.B.S., National Taiwan University; MIS., Ph.D., Cor-nell UniversityBanks Cooper Talley Jr., Vice Chancellor for Student Af-fairs and Associate Professor oquidance and Person-nel Services. A.B., M.A., Ph.D., University of NorthCarolina at Chapel HillYau-Kuo Tang, Research Assistant in Biological and Agri-cultural Engineering. B.S., National Taiwan Univer-sity; M.S., Mississippi State UniversityJimmy C. Tart, 4»H Youth Editor in Agricultural Informa-tion. B.S., North Carolina State UniversityFred Russell Taruer Jr., Extension Professor of FoodScience. B.S., M.S., University of Tennessee; Ph.D.,University of GeorgiaBrita M. Tate, Assistant Program Director of the Univer-sity Student CenterEarl Wayne Taylor, Associate Professor of Architecture.B.Arch., North Carolina State UniversityLanelle Selby Taylor, Assistant Professor of Psychology.B.Ar, Southern Methodist University; MrEdq Ph.D.,University of North Carolina at Chapel HillThomas Newton Taylor, Instructor in Economics andBusiness. B.Sr, Duke University; M.B.A., Universityof PittsburghJohn O Tector, Assistant Professor of Design. B.A., St.Bonaventure University; B.Arch., Case Western Uni-versity; M.App.Sci., University of Waterloo, CanadaPaul Tesar, Assistant Professor of Design. Diploma, Tech-nische Hochschule Wien; M.Arch.. University ofWashingtonRaymond E. Tow; Director of Career Planning and Place-ment. B.S., Florida State UniversityAlan Lee Tharp, Associate Professor of Computer Science.B.S.SIE” M.S., Ph.D., Northwestern UniversityJ. Paul Thoxton, Associate Professor of Poultry Science.B.S., M.S,V Mississippi State University; Ph.D., Uni-versity of Georgia
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Gordon Wallace Thayer, Adjunct Assistant Professor ofZoology. B.A.. Gettysburg College; M.A., OberlinCollege; Ph.D., North Carolina State UniversityElizabeth C. Theil. Associate Professor of Biochemistry.B.S., Cornell University; Ph.D.. Columbia Univer-sityMichael Herbert Theil. Associate Professor of TextileChemistry. A.B., Comell University; Ph.D., Poly-technic Institute of BrooklynEdward Ray Thomas, Technical Director of StewartTheatre. B.F.A.. University of North Carolina atChapel HillFrank Bancroft Thomas, Extension Professor of FoodScience. B.S., University of Delaware; M.S., Ph.D.,Pennsylvania State University .Hollis Allen Thomas. Adjunct Associate Professor ofForestry. B.A.. University of Rhode Island; M.S.,Ph.D., Rutgers UniversityJoab L. Thomas, Chancellor and Professor of Botany.A.B., M.A., Ph.D., Harvard UniversityRichard Joseph Thomas, Professor of Wood and PaperScience and Botany. B.S.. Pennsylvania State Uni-versity; M.W.T., North Carolina State University;Ph.D.. Duke UniversityDonald Loraine Thompson. Professor (USDA) of CropScience and Genetics. B.S., M.S., South DakotaState College; Ph.D.. Iowa State CollegePaul P. Thompson. Extension Associate Professor of Soci-ology and Anthropology. B.S., Hampton Institute;M.S., A & T CollegeJames Melvin Tibbs, Extension Assistant Professor ofAnimal Science. B.S., D.V.M., Tuskegee InstituteDavid Ronald Tilley, Professor of Physics. B.S., Univer-sity of North Carolina at Chapel Hill; M.S., Vander-bilt University; Ph.D.. Johns Hopkins UniversityPaul William Tillman Jr., Research Assistant in Biologi»cal and Agricultural Engineering. B.S., M.S., NorthCarolina State UniversityRobert 0. Tilrnan, Dean of School of Liberal Arts and Pro-fessor of Politics. B.S., Memphis State University;M.A., Ph.D.. Duke UniversityDavid Harry Timothy, Professor of Crop Science. Botanyand Genetics. B.S., M.S., Pennsylvania State Uni-versity; Ph.D.. University of MinnesotaFrederick Joseph Tischer, Professor of Electrical Engi-neering. M.S., Ph.D., University of PraguePatricia Lysbeth Tobin, Assistant Professor of Sociologyand Anthropology. B.S., University of Massachu-setts; M.A., University of Delaware; Ph.D., Univer-sity of KentuckyFurney Albert Todd, Extension Professor of Plant Path-ology. B.S., North Carolina State UniversityThomas Toher, Instructor in English. B.A.. Hobart Col-lege; M.A., Clark UniversityJames A. Tompkins, Assistant Professor of IndustrialEngineering. B.S.I.E., M.S.I.E., Ph.D., Purdue Uni-versityWilliam Bell Toole III, Professor of English and AssociateDean of the School of Liberal Arts. A.B., Presby-terian College; M.A., Ph.D., Vanderbilt UniversityWalter Glenn Toomey, Extension Associate Professor ofCrop Science. B.S., Clemson CollegeNadine Fortna Tape, Specialist in Foods and Nutrition inthe Agricultural Extension Service. B.A., Cornell Col-lege; M.S., Ph.D., Purdue UniversitySusan Margaret Toplikar, Instructor in Design. B.A., Uni-versity of Missouri; M.F.A.. Washington UniversityWilliam Douglas Toussainl, Professor and Head of Eco-nomics. B.S., North Dakota Agricultural College;M.S., Ph.D., Iowa State CollegeSamuel B. Tove. William Neal Reynolds Professor ofAnimal Science and Biochemistry and Head of Bio-chemistry. B.S., Cornell University; M.S., Ph.D.,University of WisconsinCurtis Trent. Professor and State Leader of Training inAdult and Community College Education. B.S.,Oklahoma State University; M.S., Ph.D.. Universityof WisconsinAnastasios Christos Triantaphyllau, Professor of Genetics.Athens Superior School of Agriculture; Ph.D., NorthCarolina State UniversityHedwig Hirschmann Triantaphyllou, Professor of PlantPathology. Ph.D., University of Erlangen (Germany)
364

Robert Tinnen Trozler, Assistant Professor of Industrialand Technical Education. B.S., M.I.A., North Caro-lina State UniversityJames Richard Troycr, Professor of Botany. B.A.. DePauwUniversity; M.S.. Ohio State University; Ph.D.,Columbia UniversityTed Lee Tsui, Assistant Professor of Meteorology. B.S.,College of Chinese Culture, Taipei, Taiwan; M.S.,University of California at Los Angeles; Ph.D., Uni-versity of MissouriHarry Tucker Jr., Associate Professor of ForeignLanguages and Literatures. B.A.. M.A., University ofNorth Carolina at Chapel Hill; Ph.D.. Ohio StateUniversityPaul Arthur Tucker Jr., Associate Professor of TextileTechnology. B.S., M.S., Ph.D., North Carolina StateUniversityWilliam Preston Tucker, Professor of Chemistry and Bio~chemistry. B.S., Wake Forest College; M.A., Ph.D.,University of North Carolina at Chapel HillJerry J. Tulis, Adjunct Associate Professor of Micro-biology. B.S., University ofIllinois; M.S., Loyola Uni-versity; Ph.D.. Catholic UniversityChi Chao Tung, Professor ol'Civil Engineering. B.S., TungChi University (Shanghai. China); M.S., Ph.D., Uni-versity of California at BerkeleyCarl Byron Turner, Professor of Economics. A.B., DukeUniversity; M.A., Harvard University; Ph.D., DukeUniversityDavid W. Turner, Associate Statistician. B.S., WesternIllinois University; M.S., North Carolina State Uni-versityLynn Gilbert Tamer, Instructor in Food Science. B.S.,M.S._ University of Georgia; Ph.D.. North CarolinaState UniversityRobert Marvin Turner, Assistant Director of CooperativeEngineering Education. B.S., North Carolina StateUniversityWilliam Lindsay Turner. Vice Chancellor for Extensionand Public Service and Extension Professor of Eco-nomics. B.S., M.S.. North Carolina State University;D.P.A., Harvard UniversityHarriet Ruth Tutterow, Specialist In Charge of ExtensionClothing in the Agricultural Extension Service. B.S.,University of North Carolina at Greensboro; M.S.,University of TennesseePaul Vernon Turtle. Assistant Registrar. B.S., UnitedStates Military AcademyLester Curtiss Ulberg, Professor of Animal Science. B.S.,M.S., Ph.D.. University of WisconsinDavid Frederick Ullrich, Assistant Professor of Mathe-matics. B.S., Rensselaer Polytechnic Institute; M.S..Western Reserve; Ph.D., Carnegie Institute of Tech-nologyDoreen G. Underwood, Assistant to Director of Craft Cen-ter. A.B., Twickenham Technical College and Schoolof ArtHerbert A. Underwood, Assistant Professor in Zoology.B.A., M.A., Ph.D., University of TexasVon Harvey Underwood. Instructor in HorticulturalScience. B.S., North Carolina State UniversityClaude Richard Unrath, Associate Professor of Horticul-tural Science. B.S., M.S., Ph.D., Michigan State Uni-versityDouglas Alan Unruin, Assistant Director for Programs.B.A., North Carolina State UniversityJefferson Woodrow Upchurch Jr., News Editor in Agricul—tural Information. A.B.. University of North Carolinaat Chapel Hill; M.Ed., North Carolina State Univer-sityRichard Anthony Usanis. Director of the Computing Cen-ter. B.S., State University, New York College ofForestry at Syracuse; M.F., Ph.D., North CarolinaState UniversitySharon F. Usanis, Research Assistant (USDA) in CropScience. A.B., Syracuse UniversityMary F. Usry, Counselor in Student Affairs. A.B.; Uni-versity of North Carolina at Greensboro; M.Ed.,North Carolina State UniversityMehrnet Ensar Uyanik. Professor of Civil Engineering.B.SGC.E., M.S., Ph.D., University of Illinois; PROF.EN .



Odell Uzzell, Associate Professor of Sociology and An-thropology. B.S.. Fayetteville State University; M.A.,Ph.D., Ohio State UniversityJohn G. Vandenbergh, Adjunct Professor of Zoology. B.A.,Montclair State College; M.S., Ohio University;Ph.D., Pennsylvania State UniversityJames Claire VanderKam, Assistant Professor of Philoso-phy and Religion. A.B., Calvin College; B.D., CalvinTheological Seminary; Ph.D., Harvard UniversityHubertus Robert Van der Vaart, Drexel Professor of Bio»mathematics. Ph.D., Leiden University (Nether-lands)William John Vanderwall, Assistant Professor in Fresh-man Engineering Division. B.A., Montclair State Col-lege; M.A., Ph.D., North Carolina State UniversityAlbert Donald VanDeVeer, Associate Professor of Philos-ophy. B.A., Wake Forest University; B.D., ColgateRochester Divinity School; M.A., Ph.D., University ofChicagoJohn Wey Van Duyn, Ektension Assistant Professor ofEn-tomology. B.S.. M.S., University of Florida; Ph.D.,Clemson UniversityCecil Gerald Van Dyke. Assistant Professor of Botany andPlant Pathology. B.S., Eastern Illinois University;M.S., Ph.D., University of IllinoisKuruvilla Verghese, Professor of Nuclear Engineering.B.S. College of Engineering (Trivandrum, Kerala, In-dia); M.S., Ph.D., lowa State UniversityFrancis Joseph Verlinden, Senior Research Technologistin Statistics. B.Ch.E., Catholic University; M.S.,North Carolina State UniversityAllyn K. Vogel, Project Assistant for the Center for UrbanAffairs and Community Services. B.A., MeredithCollegePhyllis Hays Vogel, Assistant Director of Music. B.M.,M.M., D.M.A., Peabody Conservatory of MusicMaurice Earl Voland, Professor of Sociology and Anthro-pology. B.S., M.S., Iowa State College; Ph.D., Mich.-gan State UniversityRichard James Valli, Professor of Soil Science and Horti-cultural Science. B.S., M.S., Purdue University;Ph.D., North Carolina State UniversityMargaret H. Wade, Home Economics Extension Agent inthe Agricultural Extension Service.Wilda Faye Wade, Extension Foods and Nutrition Spe-cialist in the Agricultural Extension Service. B.S.,M.S., A & T State UniversityFred H. Wagoner, 4-H Specialist in the Agricultural Ex-tension Service. B.S., North Carolina State Univer-sityGeorge Henry Wahl Jr., Professor of Chemistry. B.S.,Fordham College; M.S., Ph.D., New York UniversityHarvey Edward Wahls, Professor and Graduate Admini-strator of Civil Engineering. B.S.C.E., M.S.C.E.,Ph.D., Northwestern UniversityJay Townsend Waheley, Adjunct Professor of Statistics.B.S., Iowa State University; M.S., Ph.D., NorthCarolina State UniversityMary Louise Walek, Assistant Professor of Sociology andAnthropology. B.A., Ph.D., University of FloridaHenry G. Walker Jr., Continuing Education Specialist.B.Arch., North Carolina State UniversityJoseph Melvin Walker, Extension Family Resource Man-agement Specialist in the Agricultural Extension Ser-vice. A.B., Guilford CollegeJudieth M. Walker, Extension Clothing Specialist in theAgricultural Extension Service. 8.5., M.S., Univer-sity of North Carolina at GreensboroGary Eugene Wall, Instructor in Physical Education. B.S.,M.S., North Carolina Central UniversityHarold Blair Wall, Assistant Director of Foundations.B.S., M.A., North Carolina State UniversityJohn NeLron Wall Jr., Assistant Professor of English. A.B.,University of North Carolina at Chapel Hill; A.M.,Duke University; M.Div., Episcopal TheologicalSchool; Ph.D., Harvard UniversityMonroe Eliot Wall, Adjunct Professor of Chemistry. B.S.,M.S., Ph.D., Rutgers UniversityJames Clarence Wallace, Professor of University Studies.B.S., A.B., M.A., J.D., University of North Carolinaat Chapel Hill

James Macaulay Wallace, Assistant Professor of Soci»ology and Anthropology. B.S., St. Joseph’s College;M.A., Ph.D., Indiana UniversityWilliam Kershaw Walsh, Associate Professor of TextileChemistry. B.S., M.S., University of South Carolina;Ph.D., North Carolina State UniversityWilliam Mood Walter Jr., Associate Professor (USDA) ofFood Science. B.S., The Citadel; M.S., Ph.D., Uni-versity of GeorgiaThomas Noble Walters, Associate Professor ofEnglish andEducation. A.B., University of North Carolina atChapel Hill; M.A.T., D.Ed.. Duke UniversityArthur Walter Waltner, Professor of Physics. B.A., BethelCollege; M.S., Kansas State College; Ph.D., Univer-sity of North Carolina at Chapel HillNellie Laird Waltner, Head of Acquisitions Department inthe D. H. Hill Library. A.B., Bethel College; M.S.,University of North Carolina at Chapel HillFu Tseng Wang, Assistant Statistician in Institute ofStatistics. 8.8., National University of Chekiang(China); M.A., State University of WashingtonMien Wann, Research Associate in Soil Science. 3.8..National Taiwan University; M.S., Ph.D., Univer»sity of Pennsylvania _Ann Baker Ward, Assistant Reference Librarian. B.A.,University of North Carolina at Greensboro; M.A.,Appalachian State UniversityEleania Bailey Ward, Assistant Director of Music.B.M.E., Howard UniversityJames Britton Ward, Professor of Poultry Science. 8.5.,Berea College; M.S., University of Kentucky; Ph.D.,Michigan State UniversityThomas Marsh Ward, Assistant Professor of Chemistry.A.B., University of North Carolina at Chapel Hill;Ph.D., North Camlina State UniversityFrederic/z Gail Warren, Professor of Food Science. 8.5..Kansas State College; M.S., Ph.D., PennsylvaniaState UniversityMarlin Roger Warren Jr., Associate Professor of Recrea-tion Resources Administration. B.S., Wake ForestCollege; M.S., West Virginia University; Dr. of Red,University of IndianaJohn Louis Wasik, Associate Professor of Statistics andPsychology. B.S., Eastern Michigan University;M.S., University of Michigan; Ed.D.. Florida StateUniversityWilliam Meade Waters Jr., Associate Professor of Mathe—matics and Science Education and Mathematics.B.S., Kentucky Wesleyan College; M.A.Ed., Wash-ington University; M.A., Louisiana State University;Ph.D., Florida State UniversityRupert William Watkins, Extension Associate Professor ofBiological and Agricultural Engineering. 3.3., M.S.,North Carolina State UniversityGerald Francis Watson Jr., Assistant Professor ofMeteor-ology. B.S.. Pennsylvania State University; M.S.,University of Chicago; Ph.D., Florida State Univer~sityJulian Perry Watson, Director of Music. B.S., FloridaState University; M.A., Appalachian State Teachers’CollegeLarry Wayne Watson, Associate Professor of Mathe-matics and Science Education. 3.3., North CarolinaState University; M.M., University of Tennessee;Ed.D., Duke UniversityWilliam Watson, Research Assistant in Zoology. B.S.,University ofWashington; M.S., University of HawaiiWilliam Keith Watts, Research Assistant in Wood andPaper Science. 8.3., North Carolina State UniversityClyde Raymond Weathers, Extension Professor of Eco-nomics. B.S., M.S., North Carolina State UniversityPhilip Filmer Weaver, Foreign Student Adviser. A.B.,Stanford University; Masters of Foreign Trade,Thunderbird Graduate SchoolBenjamin Davis Webb, Instructor in Freshman Engineer-ing. 8.5., M.S., North Carolina State UniversityAllen Howard Weber, Associate Professor of Meteorology.B.A., Brigham Young University; M.S., University ofArizona; Ph.D., University of UtahAndrew John Weber. Extension Assistant Professor ofForestry. B.S.; M.For., North Carolina State Univer-sityJerome Bernard Weber, Professor of Crop Science and SoilScience. 8.8., M.S., Ph.D., University of Minnesota
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Hen Wise Webster Ill, Extension Animal Husbandry(Specialist in Animal Science. B.S., North CarolinaState UniversitySterling Borg Weed, Professor of Soil Science. B.A., Brig-ham Young University; M.S., Ph.D., North CarolinaState UniversityJohn Franklin Wee an, Associate Athletics Director. B.S.,University of MarylandGerald Thomas Weehman, Extension Professor of Ento-mology and In Char e, Entomology Extension. B.S.,Gustavus Adolphus College; M.S., Ph.D., Iowa StateUniversitWillard Wesley Weeks, Associate Professor of CropScience. B.S., M.S., Mississippi State University;Ph.D., University of KentuckyEileen 8, Weich, Extension Home Management Special-ist in the Agricultural Extension Service. B.S., SouthDakota State University; M.S., Michigan State Uni-versityRobert John Weir, Liaison Geneticist in Forestry, B.S.,University of Maine; M.S., North Carolina State Uni-versityRobert H. Weisberg. Assistant Professor of Geosciences.B.S., Cornell University; M.S., Ph.D., University ofRhode IslandConrad Walton Weiser, Craft Shop Director in the Uni-versity Student Center. B.A., University of NorthCarolina at Chapel Hill; M.A., Instituto AllendeCharles William Welb , Associate Professor of Geoaci-ences. B.S., M. ., Universit of California atBerkeley; Ph. ., Massachusetts institute of Technol-OllyCarol Glenn Wells, Adjunct Professor of Soil Science andForestry. B.S., Western Kentucky University; M.S.,University of Kentucky; Ph.D., University of Wis-COI‘ISII'IJ. C. Wells, Extension Professor of Plant Pathology.B.S.A., M.S.A., University of GeorgiaRobert Charles Wells, Extension Professor of Economics.B.S., University of Connecticut; M.S., Ph.D., CornellUniversityRonald Earle Welty, Professor (USDA) of Plant Path-ology. B.S., Winona State College; M.S., Ph.D., Uni—versity of MinnesotaThomas R. Wentworth, Assistant Professor of Botany.A.B., Dartmouth College; Ph.D., Cornell UniversityEarl Allen Wernsman, Professor of Croft Science andGenetics. B.S., M.S., University of llinois; Ph.D.,Purdue UniversityDennis William Wertz, Associate Professor of Chemistry.B.S., University of Maryland; Ph.D., University ofSouth CarolinaJames Benjamin Wescott, Track and Cross CountryCoach. B.Ed., Plymouth State College; M.S., IndianaUniversityDonald Phili Wesen, Extension Associate Professor ofAnimal cience. B.S., M.S., Washington State Uni-versity; Ph.D., University of WisconsinOscar Wesler. Professor of Statistics and Mathematics.B.S., City Colle e of New York; M.S., New York Uni-versity; Ph.D,, tanford UniversityWalter John WesseLs, Assistant Professor of Economicsand Business. B.A., Grove City College; M.A., Ph.D.,University of ChicagoWol/firng H. Wesslin , Adjunct Professor ofCrop Science..Sc., Cornell niversity; Ph.D., North CarolinaState UniversityHarry Carter West, Associate Professor of English. B.A.,Davidson College; M.A., Ph.D., Duke UniversityJames Preston West, Extension 4-H Specialist in the A i-cultural Extension Service. B.S., A 8r T State ni-versity; M.E., North Carolina State UniversityJohn Raymond West, Extension Instructor in PoultryScience. B.S., Clemson College; M.S., North Caro-lina State UniversityJune Bush West, Pharmacist in the Student Health Ser-vices. B.S., University of North Carolina at ChapellPaul Duvol West Jr., Assistant Director of Financial Aid.B.S., Cam‘Bbell CollegeBert Whitl estbmoh, Associate Professor of Psychol-ogy. A. ., High Point College; M.Ed., University of. South Carolina; Ed.D., Florida State UniversityPhilip W. Westerman, Assistant Professor of Biologicaland Agricultural En ineering. B.S.A.E., M.S.A.E,,University of KentuckyGrover W. ‘Westmoreland, Extension Dairy HusbandryISfecralrst In the Agricultural Extension Service. B.S.,orth Carolina State University
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William David Weston, Counselor in Student Affairs andAcademic Adviser, School of Liberal Arts. B SCastleton State Colle e; M.Ed., Boston UniversityJoseph Arthur Weybrew, illiam Neal Reynolds Profes-sor of Plant Chemistry. B.S., M.S., Kansas StateCollege; Ph.D., University of WisconsinWilson Monroe Whaley, Professor and Head of TextilelChaimistry. B.S., M.S., Ph.D., University of Mary-anMary Elizabeth Wheeler, Associate Professor of History.A., Old Dominion; M.A., h.D.. University ofNorth Carolina at Cha el HillThomas Burton Whitaker, iate Professor (USDA) ofBiological and A 'cultural Engineering. B.S., . .,North Carolina tate University; Ph.D.. Ohio StateUniversityEstelle Edwards White, Visiting Associate Professor ofAdult and Community College Education. A.B., EastCarolina University; M.Ed., Ed.D., North CarolinaState UniversityJames L. White, Adjunct Assistant Professor of ElectricalEngineering. B.S., Howard University; M.S., Univer-sity of Santa ClaraRaymond Cyrus White, Professor of Chemistry. B.S.,Davis and Elkins College; M.S., Ph.D,, West VirginiaUniversityRobert Benjamin White Jr., Professor and Assistant Headof English. B.A., M.A., Ph.D., University of NorthCarolina at Chapel HillRobert Ernest White, Assistant Professor of Mathe-matics. B.S., Northern Illinois University; M.S.,Ph.D., University of MassachusettsRobert K. White, Associate Dean of Student Affairs. B.S.,M.S., Indiana University; Ed.D., North CarolinaState UniversityJohn Kerr Whitfield, Professor of Mechanical Engineer-ing. B.M.E., M.S., North Carolina State University;Ph.D., Virginia Polytechnic InstituteJ. Mallory Whitsett 11, Associate Professor of Zoology.B.A., University of Texas; M.A., New School forSocial Research; Ph.D., University of TexasMargaret N. Wiebe, Adjunct Associate Professor of Psy-chology. A.B., Ph.D., Duke UniversityJohn Clark Wilk, Associate Professor of Animal Science.B.S., Kansas State University; M.S., Ph.D., Univer~sity of MinnesotaRichard R. Wilkinson, Professor of Landsca e Architec-ture and Forest Resources. B.S., Pennsy vania StateUniversity; M.LA., University of MichiganElynor Alberta Williams, Extension Communication Spe-cialist in the N. C. Agricultural Extension Service.B.S., Spelman Colle eJames Cli/[ord Williams 11, Professor and Associate Headof Mechanical and Aerospace Engineering. B.S.,M.S., Virginia Polytechnic Institute; Ph.D., Univer-sity of Southern CaliforniaJames Oliver Williams, Associate Professor of Politics.B.S., East Carolina College; M.A., Ph.D., Universityof North Carolina at Chapel HillJoel Lawson Williams, Adjunct Assistant Professor ofChemical Engineering. B.S., M.S., Ph.D., NorthCarolina State UniversityJudith P. Williams, Instructor in English. B.A., M.A.T.,University of North Carolina at Chapel HillLeland [-1. Williams, Adjunct Associate Professor of Com-uter Science. B.S., University of South Carolina;.S., Universit of Georgia; Ph.D., Duke UniversityMary Cameron Wil iams, Associate Professor of English.B.A., Wellesley College; M.A., Ph.D., University ofNorth Carolina at Chapel HillPorter Williams Jr., Professor of English. A.B., Universityof the South; M.A., University of Virginia; B.A.,M.A., Cambridge University (England)Robert Travis Williams, Assocrate Dean and AssistantProfessor of Education. B.S., District of ColumbiaTeachers College; M.A., Western Carolina College;Ed.D., University of North Carolina at Chapel HillJames Claude Williamson Jr., Professor of Economics andBusiness. B.S., M.S., North Carolina State Univer-srtyNorman F. Williamson Jr., Assistant Professor of Com-uter Science. B.S., Emory University; M.S., Tulaneniversity; Ph.D., North Carolina State UniversityDaniel Hoover Willits, Assistant Professor of Biolo 'caland Agricultural Engineering. B,S.M.E., M. .E.,University of Florida, Gaineavilla; Ph.D., Universityof KentuckyBeth Evelyn Wilson, Teaching Technician in RecreationResources Administration. B.S., M.S., North Caro-lina State University



Horace William Wilson, Extension Specialist in TextilesExtension. B.S., Clemson UniversityJack Wilfred Wilson, Associate Professor of Economics.B. .A., M.A., Ph.D., University of OklahomaJames Blake Wilson, Associate Professor of Mathematics.M.S., Cornell University; B.S., Ph.D., University ofFloridaJohn Henry WiLsan Jr., Extension Associate Professor ofHorticultural Science and Plant Pathology and Pesti-cide Education Specialist. B.S., Wake Forest Univer-sity; M.S., North Carolina State UniversityLorenzo George Wilson, Extension Associate Professor ofHorticultural Science. BS, Cornell University; M.S.,Washington State University; Ph.D., Michigan StateUniversityRonald C. Wimberley, Associate Professor of Socioloand Anthropology. B.A., Louisiana College; M. .,Florida State University; Ph.D., The University ofTennesseeWhitton Philip Windham, Special Lecturer in Econom-ics. B.S., M.S., University of AlabamaRalph C. Winhwarth, Ad'unct Professor of Forestry. B.S.,New York State College of Forestry at SyracuseTimothy Clare Winslow, Instructor in Physical Educa-tion. B.S., M.A., East Carolina UniversityNash Nicks Winstead, Provost and Vice Chancellor andProfessor of Plant Patholo . B.S., M.S., North Caro-lina State University; Ph.D’:, University of WisconsinHubert Melvin Winston, Assistant Professor of ChemicalEngineering. B.S., M.S., Ph.D., North Carolina StateUniversityDean W. Winter, Assistant Professor (USDA) of Biologi-fill and Agricultural Engineering. 8.5., University ofinorsEdward Hempstead Wiser, Professor of Biological andAgricultural Engineering. B.S., Iowa State College;M.S., Ph.D., North Carolina State UniversityBernard Wishy. Professor and Head of History. B.A.,Columbia University; M.A., Yale University; Ph.D.,Columbia UniversityAugustus Mclver Witherspoon, Associate Professor ofBotany. B.S., Chaflin College; M.S., Ph.D., NorthCarolina State UniversityPeter Nicolas Witt, Adjunct Professor of Zoology. B.S.,University of Berlin; M.D., University of TuebingenJoel M. Witthamp, Associate Professor of Design. B.F.A.,University of Illinois; M.F.A., Royal College of Art;EnglandHorst Richard Wittman, Adjunct Assistant Professor ofElectrical En ineering. B.S., Melanchthon Gym-nasium (Nurn erg, German ); M.S., University Er‘langen (Ger-many); Ph.D., niversity Graz (Austria)Thomas G. Wolcott, Assistant Professor of Zoology. B.A.,Ph.D., University of California at RiversideArthur George Wollum 11, Associate Professor of SoilScience, Microbiology, and Forestry. B.S., Univer-sity of Minnesota; M.S., Ph.D., Oregon State Uni~versitWilliam (:zarland Waltz, Professor of Soil Science. B.S.,North Carolina State University; Ph.D., Cornell Uni-versityCharlotte Mae Womble, Specialist in Charge; ExtensionHousing and House Furnishings in the AgriculturalExtension Service. A.B., East Carolina College; M.S.,Woman's College of the University of North Carolinaat GreensboroIhn Jae Won, Assistant Professor of Geosciences. B.S.,Seoul National University; M.S., Ph.D., ColumbiaUniversityDenis Wood, Assistant Professor of Landscape Architec-ture. B.A. Case Western Reserve University; M.A.,Ph.D., Clark UniversityRobert Newlin Wood, Assistant Director of Foundations.8.5., North Carolina State UniversigSara Lynn Wood, Pro'ect Coordinator -— nergy Informa-tion, Center for rban Affairs and Community Ser-vices. B.A.; Duke UniversityJoseph Raymond Woodard, Extension Professor of AnimalScience. 8.5., M.S., North Carolina State UniversityJames Woodburn, Professor of Mechanical Engineering.B.S.M.E., Purdue University; Dr.Engr., JohnsHopkins University

Harold D. Woods, Professor of Aerospace Studies. B.S.,Penn State University; M.S., University of UtahOscar B. Woaldridge, Assistant Registrar and AssistantChaplin. B.A., Randolph Macon College; M.Div.,Yale UniversityHem-By Allen Wooten, Research Assistant in Crop Science..S., North Carolina State UniversityArch Douglas Worsham, Professor of Crop Science. BS,M.S., University of Georgia; Ph.D., North CarolinaState University .George Lawrence Worsley Jr., Vice Chancellor for Financeand Business. B.S., University of North Carolina atChapel HillJimmie Jack Wortman, Adjunct Professor of ElectricalEngineering. B.S., North Carolina State University;M. ., Ph.D., Duke UniversityCharles Gerald Wright, Professor of Entomology. B.S.,M.S., University of Maryland; Ph.D., North Caro-lina State UniversityTommy Elmer Wynn, Assistant Professor of Botany. B.S.,Fort Valley State College; M.S., Ph.D., Purdue Uni-versitJohnny Clalvin Wynne, Assistant Professor of CropScience. BS, M.S., Ph.D., North Carolina StateUniversitRobert Table i Yamamoto, Associate Professor of Ento-mology. B.A., University of Hawaii; Ph.D., Univer-sity of IllinoisDavid Allen Young Jr., Professor of Entomology. B.A.,University of Louisville; M.S., Cornell University;Ph.D., University of KansasJames Herbert Young, Professor of Biological and Agri-cultural Engineering. B.S.A.E., M.S.A.E.; Univer-sity of Kentucky; Ph.D., Oklahoma State UniversityJames Neal Youn , Professor of Sociology and Anthro-pology. B.S.; lemson College; M.S., Ph.D., Univer-sity of KentuckyRobert Vaughan Youn Jr., Assistant Professor of English.B.A., Rollins Col ege; M.Phi1.. Ph.D., Yale Univer-sityTalmage Brian Young, Associate Professor of IndustrialArts. 8.5.. Be College; 8.3., M.A.Ed., Ed.D., Uni-versit of Flori aBryce R. aunts, Director of Alumni Affairs, 8.3.; NorthCarolina State UniversityJohn Roland Yaw, Adjunct Assistant Professor of Me-chanical and Aerospace Engineering. 8.5., Ph.D.,North Carolina State UniversitySandra Kay Yaw, Women's Basketball Coach. 33.; EastCarolina Universit ; M.Ed., University of NorthCarolina at Greens oroNanc Ru-woei Yu, Assistant Catalog Librarian. B.Ed.,aiwan Normal University; M.S., University of Illi-noraMohamed Gamal Zaalouh, Adjunct Associate Professor ofElectrical En ineering. B.Sc., Cairo University;M.Sc., Ph.D., orth Carolina State UniversityDonald Carl Zeiger, Associate Professor of HorticulturalScience. 83., Ohio State University; M.S., KansasState College; Ph.D., Rutgers UniversitPaul Zung-Teh Zia, Professor and Associate ead of CivilEngineering. B.S.C.E., National Chiao Tung Univer-sity; M.S. .E.. Universit of Washington; Ph.D.,University of Florida; PR F. ENG.Matthew Thomas Zingra/f, Assistant Professor of Soci-ology and Anthropology. B.S., M.S., Virginia Com-monwealth University; Ph.D., Bowling Green StateUniversityBruce J. Zabel, Edwin F. Conger Professor of Forestry andGenetics. B.S., M.F., Ph.D., University of Californiaat BerkeleyCarl Frank Zorawshi, R. J. Reynolds Industries Professorand Head of Mechanical and Aerospace Engineering.3.8., M.S., Ph.D., Carnegie Institute of TechnoloHelen Kelly Zschau, Design Librarian. B.A., Shorter Co -egeLloyd Robert Zumwalt, Professor ofNuclear Engineering.5., University of California at Berkeley; Ph.D.,California Institute of Technology
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Emeritus Faculty
William Elton Adams. Associate Professor Emeritus ofMechanical Engineering. B.S., Ohio University;M.A., North Carolina State UniversityAlexander Vastine Allen, Extension Professor Emeritus ofAnimal Science. B.S., Virginia Polytechnic Institute;M.S., North Carolina State UniversityFred J. Allred, Associate Professor Emeritus of ForeignLanguages and Literatures. A.B.. M.A., Ph.D., Uni-versity of North Carolina at Chapel HillCli/ton A. Anderson. Henry H. Foscue Professor Emeritusof Furniture Manufacturing and Management.B,S.E.E., A.B., University of South Dakota; M.S.,Pennsylvania State University; Ph.D., Ohio StateUniversityDonald Benton Anderson, Professor Emeritus of Botany.B.A., B.Sc. Ed. M.A., Ph.D., Ohio State UniversityClarence Monroe Asbill Jr., Professor Emeritus of Tex-tiles. B.S.E.E.. Clemson CollegeCli/Iord Warren Barber, Professor Emeritus of PoultryScience. D,V.M.. Colorado State University; Ph.D.,Cornell UniversityKey Lee Barkley, Professor Emeritus of Psychology. B.A.,Berea College; M.A., Ph.D., University of NorthCarolina at Chapel HillLuther Wesley Earnhardt. Associate Professor Emeritus ofHistory and Political Science. A.B., Trinity College,Duke University; A.M., University of WisconsinWilliam Victor Bartholomew, Professor Emeritus of SoilScience. BS, Brigham Young University; M.S.,Ph.D., Iowa State UniversityAndrew Jackson Hartley, Professor Emeritus of Econom-ics. B.S., B.A., M.A., University of MissouriLandis Seatvell Bennett, Extension Editor Emeritus ofAgricultural Information Service. B.S., North Caro-lina State University; Ph.D., West Virginia Univer~sityRoy Ray Bennett. Extension Professor Emeritus of CropScience. B.S., North Carolina State UniversityWillard Harrison Bennett. Burlington Professor Emeritusof Physics. B.S., Ohio State University; M.S., Uni-versity of Wisconsin; Ph.D., University of MichiganThomas Jacks Blalock, Assistant Professor Emeritus ofChemistry. B.S., Presbyterian College; M.A., Uni-versity of North Carolina at Chapel HillWilliam Lowry Blow. Associate Professor Emeritus ofPoultry Science. B.S., M.S., Ph.D., North CarolinaState UniversityRobert Stuart Boal, Extension Associate Professor Emeri-tus of Economics. B.S., Pennsylvania State Univer-sity; M.S., Cornell UniversityCarey Hoyt Bastian, Professor Emeritus ofGenetics. A.B.,Catawba College; M.S., Ph.D., University of Pitts-burgh; D.Sc.. (Hon.) Wake Forest College, CatawbaCollege; D. Honoris Causa. National University ofEngineering (Peru)Charles Raymond Bramer, Riddick Professor Emeritus ofCivil Engineering. B.S.E., E.M., Michigan College ofMining and TechnologyBartholomew Brandner Brandt, Professor Emeritus ofZoology. 8.5.. Mississippi State University; A.M.Ph.D., Duke UniversityVester Robertson Brantley. Assistant Professor Emeritusof Mathematics. B.A., M.A., Wake Forest CollegeCharles Henry Brett, Professor Emeritus of Entomology.B.S., M.S., University of Nebraska; Ph.D., KansasState CollegeHerman Burke Briggs, Professor Emeritus of EngineeringDrawing and Descriptive Geometry. B.E., M.S.,North Carolina State UniversityRichard Bright, Professor Emeritus of Chemical Engi-neering. B.S., M.S., State University of IowaPerley Floyd Brookens, Associate Professor Emeritus ofEconomics. B.A., University of South Dakota; Ph.D.,University of MarylandEdmund Joseph Brawn, Assistant Professor Emeritus ofPhysics. B.S., M.S., North Carolina State UniversityHarlan Craig Brown, Director Emeritus of the D. H. HillLibrary. B.S.L.S., A.B.. University of Minnesota;A.M.L.S., University of Michigan
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James Samuel Buchanan, Extension Professor Emeritusof Animal Science. B.S., Virginia Polytechnic Insti-tuteRoberts Cozart Bullock, Professor Emeritus of Mathe-matics. B.A., M.A., University of North Carolina atChapel Hill; Ph.D., University of ChicagoJohn Tyler Caldwell. Chancellor Emeritus and ProfessorEmeritus of Politics. B.S., Mississippi State College;A.M., Duke University; M.A., Columbia University;Ph.D., Princeton UniversityMalcolm Eugene Campbell, Dean Emeritus of the Schoolof Textiles. Graduate, New Bedford Institute of Tex-tiles and Technology; B.S., Clemson College; D.Tex.,Clemson College, Philadelphia Textile InstituteThomas Franklin Cannon. Associate Professor Emeritus ofHorticultural Science. B.S., M.S., North CarolinaState University; Ph.D., Ohio State UniversityRobert Gordon Carson Jr., Professor Emeritus of Indus-trial Engineering. B.S., Clemson College; M.S.,Georgia Institute of Technology; Ph.D., University ofMichigan; PROF. ENG.Joseph Deadrich Clark, Professor Emeritus of English.B.S., Columbia University; M.A., Harvard Univer-sityJohn Montgomery Clarkson, Professor Emeritus ofMathe-matics. B.A., Wofford College; M.A., Duke Univer-sity; Ph.D., Cornell UniversityFreeman Waldo Cook, Associate Professor Emeritus ofPoultry Science. B.S., M.S., North Carolina StateUniversity; Ph.D., A & M College of TexasHilliard Dunning Coah. Assistant Professor Emeritus ofPulp and Paper Technology; B.S., Massachusetts In-stitute of TechnologyWilliam Chester Cooper, Extension 4—H Specialist Emeri-tus in the Agricultural Extension Service. B.S.,Hampton Institute; M.S., Cornell UniversityRalph Leland Cope, Assistant Professor Emeritus of In-dustrial Engineering. B.S.M.E., B.S.Ind.E., M.Ed.,Pennsylvania State UniversityHenry Metteaux Covington, Extension Professor Emeri-tus of Horticultural Science. B.S., Clemson College;M.S., Louisiana State UniversityGertrude Mary Cox, Professor Emeritus of ExperimentaIStatistics. B.S., M.S., Iowa State University; Sc.D.(Hon.), Iowa State UniversityJohn William Crawford, Extension Professor Emeritus ofSociology and Anthropology. B.S., North CarolinaState UniversityRoy H. Crouse, Extension Assistant Professor Emeritus ofAgronomy. B.S., North Carolina State UniversityDavid Edward Davis, Professor Emeritus of Zoology. B.A.,Swarthmore College; M.S., Ph.D., Harvard Univer-srtyPhilip Harvey Davis. Associate Professor Emeritus ofEnglish. A.B.. M.A., Miami UniversityGeorge Osmore Doak, Professor Emeritus of Chemistry.BS. (in Chem), BS. (in Pharm.), University of Sea-katchewan (Canada); M.S., Ph.D., University of Wis-Samuel Hill Dobson, Extension Professor Emeritus ofCrop Science. B.S., M.S., North Carolina State Uni-versityJesse Seymour Doolittle, Professor Emeritus of Mechani-cal Engineering. B.S., Tufts University; M.S., Penn—sylvania State University; PROF. ENG.Don Edwin Ellis. Professor Emeritus of Plant Pathology.B.Sc., B.A., Nebraska Central College; M.S.,Louisiana State University; Ph.D., University ofNorth Carolina at Chapel HillHoward McDonald Ellis, Extension Professor Emeritus ofAgricultural Engineering. B.S., North Carolina StateUniversityJohn Lincoln Etchells, Professor (USDA) Emeritus ofFood Science and Microbiology. B.S., M.S., Ph.D.,Michigan State UniversityClarence Meadd Ferguson. Visiting Professor Emeritus ofAdult Education. B.S.A., Toronto UniversityJohn Clyde Ferguson, Extension Associate ProfessorEmeritus of Biological and Agricultural Engineering.B.S., North Carolina State University



Hilbert Adam Fisher, Professor Emeritus of Mathermatics. M.S.. North Carolina State University;Graduate, United States Naval Academy; Graduate,United States Submarine School; LL.D., LenoirRhyne CollegeJames Walter Fitls, Professor Emeritus of Soil Science.B.S., Nebraska State Teachers College; M.S., Uni-versity of Nebraska; Ph.D., Iowa State CollegeJohn Edwin Foil, Assistant Director Emeritus in the Agri-cultural Extension Service. B.S., M.S., North Caro-lina State UniversityAlvin Marcus Fountain, Professor Emeritus of English.B.E., M.S., North Carolina State University; M.A.,Columbia University; Ph.D., George Peabody Col-lege for Teachers.George Wallace Giles, Professor Emeritus of Biologicaland Agricultural Engineering. B.S., University of Ne-braska; M.S., University of MissouriKarl Browning Glenn, Associate Professor Emeritus ofElectrical Engineering. B.E., M.S., North CarolinaState UniversityGenevieve K. Greenlee. Extension Specialist Emeritus ofHousing and House Furnishings. B.S., Bennett Col-lege; M.S., Cornell UniversityElliot Brown Grover, Abel C. Linberger Professor Emeri-tus of Textiles and Yarn Processing. B.S., Massachu-setts Institute of TechnologyRuth Badger Hall, Assistant Professor Emeritus of ForeignLanguages and Literatures. B.A., Oberlin College;M.A., University of North Carolina at Chapel HillCharles Horace Hamilton, William Neal Reynolds Profes-sor Emeritus of Sociology and Anthropology. B.S.,Southern Methodist University; M.S., Texas A & M;Ph.D., University of North Carolina at Chapel HillGordon A. Hammon. Associate Professor Emeritus of Rec—reation Resources Administration. B.S., New YorkState College of ForestryHarwell Hamilton Harris, Professor Emeritus of Architec-tureJohn Henry Harris, Extension Professor Emeritus ofHorticultural Science. B.S., North Carolina StateUniversityMinnie Willard Caldwell Harris, Instructor Emeritus inPhysics. A.B., B.S., M.S., University of MissouriLodwick Charles Hartley. Professor Emeritus of English.B.A., Furman University; M.A., Columbia Univer-sity; Ph.D., Princeton University; Litt.D. (Hon.),Furman UniversityPaul Henry Harvey, William Neal Reynolds ProfessorEmeritus of Crop Science and Genetics. B.S., Uni-versity of Nebraska; Ph.D., Iowa State UniversityArthur Courtney Hayes, Associate Professor Emeritus ofTextile Chemistry. Ph.B., Brown University; M.S.,North Carolina State UniversityJohn Thomas Hilton, Professor Emeritus of Textiles.Diploma,‘Bradford Durfee Textile School; B.S., M.S.,North Carolina State UniversityGeorge Burnham Hoadley, Professor Emeritus of Electri-cal Engineering. B.S., Swarthmore College; M.Sc.,D.Sc., Massachusetts Institute of TechnologyLaFloyd Hueston Hobbs, Extension Associate ProfessorEmeritus of Wood and Paper Science. B.S., NorthCarolina State UniversityDan Forney Holler. Extension 4-H Specialist Emeritus ofthe Agricultural Extension Service. B.S., North Caro-lina State UniversityRuth Ball Honeycutt. Assistant Professor Emeritus ofMathematics. A.B., Wellesley College; M.A., DukeUniversityIvan Hostetler. Professor Emeritus of Industrial Arts.B.A., Blufton College; M.A., Ohio State University;ED.D., University of MissouriJohn Mitchell Jenkins Jr., Professor Emeritus of Horti-cultural Science. B.S., Clemson College; M.S.,Louisiana State University; Ph.D., University ofMinnesotaGeorge Denver Jones, Extension Professor Emeritus of En-tomology. B.A., M.S., University of MissouriIvan Dunlavy Jones, Professor Emeritus of Food Science.A.B., Nebraska Wesleyan University; Ph.D., Univer—sity of Minnesota

Walter Edward Jordan. Associate Professor Emeritus ofChemistry. B.S., M.S._ Wake Forest College; M.E.,North Carolina State UniversityHenry Levehe Kamphoelner, Dean Emeritus of the Schoolof Design and Professor Emeritus of Architecture.B.S., Arch., University of Illinois; M.S.. Arch.,Columbia UniversityWalter McClellan Keller, Extension Professor Emeritus ofForestry. B.S., North Carolina State University;M.S., Duke UniversityHenderson Grady Kincheloe, Professor Emeritus ofEnglish. B.A., University of Richmond; M.A., Har-vard University; Ph.D., Duke UniversityJames Bryant Kirkland. Dean and Professor Emeritus ofEducation. B.S.Ag., M.S., University of Tennessee;Ph.D., Ohio State UniversityWilliam Wurlh Kriegel, Professor Emeritus of CeramicEngineering. B.S.C.E. and B.S., Cer.E., University ofWashington; M.S., Montana School ofMines; Dr.lng.Technische Hochschule (Germany); PROF. ENG.John Harold Lampe, Dean Emeritus of the School of Engi-neering and Professor Emeritus of Electrical Engi-neering. B.S., M.S., D.Engr., Johns Hopkins Univer-sityForrest Wesley Lancaster, Professor Emeritus of Physics.B.S.Ch.E., M.S., Purdue University; Ph.D., DukeUniversityChester Grey Landes, Associate Professor Emeritus ofWood and Paper Science. B.S.Ch.E., Ohio State Uni—versityLorna White Langley, Extension State Agent Emeritus inthe Agricultural Extension Service. M.S., Iowa StateCollegeWilliam D. Lee. Associate Professor Emeritus of Agrono-my. B.S., North Carolina State UniversityJack Levine, Professor Emeritus of Mathematics. B.A.,University of California at Los Angeles; Ph.D.,Princeton UniversityCharles Frederick Lewis, Assistant Professor Emeritus ofMathematics. B.S., Tennessee State College; M.A.,George Peabody College for TeachersMalcolm Lewis. Instructor Emeritus of Mechanical Engi-neering. B.S., Massachusetts Institute of TechnologyJames Fulton Lutz, Professor Emeritus of Soil Science.B.S., North Carolina State University; M.A., Ph.D.,University of MissouriJoseph Thomas Lynn, Professor Emeritus of Physics.B.A., Vanderbilt University; M.S., Ohio State Uni-versityWarren Lee McCabe, R. J. Reynolds Professor Emeritus ofChemical Engineering. B.S., M.S., Ph.D., Universityof MichiganKathleen Andcrton McCutchen, Assistant ProfessorEmeritus of Education. B.A., Randolph-MaconWoman's College; M.A., Columbia University Teach-er's CollegeEdith Barrier McGlamery, Specialist, Housing and HouseFurnishings Emeritus in the Agricultural ExtensionService. B.S., Woman's College, University of NorthCarolina at GreensboroRobert Archibald MacKerracher, Assistant ProfessorEmeritus of Mathematics. Graduate, United StatesNaval Academy; M.A., University of VirginiaJohn William Magill, Associate Professor Emeritus of Pay-chology. B.S., State Teachers College; Ph.D., Uni-veraity of Pittsburgh .Carroll Lamb Mann Jr., Professor Emeritus of Civil Engi«neering. B.S., North Carolina State UniversityRoger Powell Marshall, Professor Emeritus of English.B.A., Wake Forest College; M.S., North CarolinaState University; M.A., Columbia UniversityThomas Jackson Martin Jr., Assistant Professor Emeri-tus of Mechanical Engineering. B.E., M.S., NorthCarolina State UniversityJoseph Carson Matthews Jr., Assistant Professor Emeri-tus of Economics. BS. (in Chem.), BS. (in Ag.Ec.),M.S., Ph.D., North Carolina State UniversityJe/ferson Sullivan Meares, Professor Emeritus of Physics.B.S., University of South Carolina. M.S., North Caro-lina State UniversityAdolf Mehlich, Associate Professor Emeritus of SoilScience. B.S., M.S., Ph.D., University of Wisconsin
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Gordan Kennedy Middleton, Professor Emeritus of FieldCrops. 8.8.. North Carolina State University; M.S.,Ph.D., Cornell UniversityJoseph Leonard Middleton, Associate Professor Emeritusof Philosophy and Religion. B.A., Wake Forest Col-lege; B.D., Crozer Theological Seminary; M.A.,Columbia UniversityEdwin Lawrence Miller Jr., Associate Professor Emeritusof Geological Engineering. B.S., E.M.; MissouriSchool of Mines and Metallurgy; M.S., North Caro-lina State UniversityJohn Fletcher Miller, Professor Emeritus of Physical Edu-cation. B.Pd.. Central Missouri Teachers' College;B.P.E., Springfield CollegeLatham Lee Miller, Associate Professor Emeritus of Rec-reation Resources Administration. B.A.. Wake ForestCollege; M.A., University ofNorth Carolina at ChapelHillWilliam Dyhstra Miller, Professor Emeritus of ForestManagement. B.A., Reed College; M.F.; Ph.D., YaleUniversityAdolphus Mitchell, Professor Emeritus of EngineeringMechanics. B,S.C.E.. M.S.C.E., University of NorthCarolina; PROF. ENG.Theodore Bertis Mitchell, Professor Emeritus of Ento-mology. B.S., Massachusetts State College; M.S.,North Carolina State University; D.S., Harvard Uni-versityCharles Galloway Morehead, Professor Emeritus of Guid~ance and Personnel Services. A.B., Hendrix College;M.A., Duke University; Ed.M., Ed.D., University ofKansasJohn Wesley Morgan, Instructor Emeritus in Chemistry.A.B., M.A., Duke UniversityThomas Buie Morris, Extension Professor Emeritus ofPoultry Science. B.S.A., M.S.A.. University ofGeorgiaThomas Lewis Nash, Instructor Emeritus in MechanicalEngineering. 3.8., United States Naval AcademyHoward Movess Nahikian, Professor Emeritus of Mathe-matics. B.A., M.A., Ph.D., University of North Caro-lina at Chapel HillJoseph Taft Nerden, Professor Emeritus of IndustrialEducation. B.S.. Central Connecticut State College;M.A., Ph.D., Yale UniversityLowell Wendell NieLsen, Professor Emeritus of PlantPathology. B.S., M.S., Utah State Agricultural Col-lege; Ph.D., Cornell UniversityStuart McGuire Noblin. Professor Emeritus of History.A.B., Davidson College; M.A.. Ph.D., University ofNorth Carolina at Chapel HillArnold Regnuald Nolstad, Associate Professor Emeritus ofMathematics. B.A., Luther College; M.A., Ph.D.,University of PittsburghCharles Joseph Nusbaum, William Neal Reynolds Profes-sor Emeritus of Plant Pathology. B.S., Oregon StateCollege; M.S., Ph.D., University of WisconsinGeorge Motley Oliver. Instructor Emeritus in Chemistry.A.B., M.S., University of North Carolina at ChapelHillDelmar Walter Olson, Professor Emeritus of Industrialand Technical Education. B.S., Iowa State Univer-sity; M.A., Ph.D., Ohio State University. Edwin Hugh Puget, Associate Professor Emeritus ofEnglish. B.L., Northwestern University; M.A., Uni-versity of PittsburghJohn Mason Parker III, Professor Emeritus of Geosci»ences. B.A., M.A., Ph.D., Cornell UniversityClifton Floyd Parrish, Extension Professor Emeritus ofPoultry Science. 3.8., North Carolina State Univer-sity »Jehu Dewitt Paulson, Professor Emeritus of Drawing.B.F.A., Yale UniversityRobert James Pearsall, Assistant Professor Emeritus ofElectrical Engineering. B.E.. North Carolina StateUniversityDaniel McLeod Peterson, Associate Professor Emeritus ofMathematics. B.A.. University of Mississippi; M.A.,Duke UniversityWalter John Peterson, Dean Emeritus of the GraduateSchool and Willian Neal Reynolds Professor Emeri-tus of Chemistry. B.S.. M.S., Michigan State Col-lege; Ph.D., University of Iowa
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James Rodney Piland, Associate Professor Emeritus ofSoil Science. 8.5.. Wake Forest College; M.S., NorthCarolina State UniversityRobert McLean Pinkerton, Professor Emeritus of Aero—nautical Engineering. 3.5., Bradley UniversityGeorge Waverly Poland, Professor Emeritus of ForeignLanguages and Literatures. B.A., College of Williamand Mary; M.A.. Brown University; Ph.D., Univer—sity of North Carolina at Chapel Hill; Dipl.. Univer-sity de SalamaneaDaniel Townsend Pope, Research Professor Emeritus ofHorticultural Science. 3.8.. Clemson A & M College;M.S., Louisiana State University; Ph.D., Cornell Uni-versityRichard Joseph Heston, Dean Emeritus of the School ofForest Resources and Professor Emeritus of Forestry.B.A., M.S.F., Ph.D., University of MichiganIola Florence Pritchard, Specialist Emeritus of Food Con-servation and Marketing. A.B., East Carolina Col-legeJohn William Quen'y. Associate Professor Emeritus ofMathematics. B.S., Northwest Missouri State Col-lege; M.S., Ph.D., State University of IowaKenneth Dale Raab, Associate Dean Emeritus of StudentAffairs. A.B., M.A., University of IllinoisGlenn Oruice Randall, Professor Emeritus of Horticul-tural Science. 8.8.. University of Arkansas; M.S.,Iowa State College of AgricultureWilliam Houston Rankin, Associate Professor Emeritus ofSoil Science. 3.5., M.S., North Carolina State Uni-versityWillis Alton Reid. Professor Emeritus of Chemistry. B.S..Wake Forest College; Ph.D., University of WisconsinRaymond Ray Rich, Extension Assistant Professor Emer-itus of Animal Science. 8.8., North Carolina StateUniversityTheodore George Rochow, Associate Professor Emeritus ofTextile Technology. B.Chem., Ph.D., Cornell Uni-versityLyle Barton Rogers, Associate Dean Emeritus of StudentAffairs. B.A., Dakota Weslyan University; M.S., Uni-versity of Idaho; Ph.D., Columbia UniversityPaul James Rust, Associate Professor Emeritus of Educa-tion. B.A., M.A., University of Idaho; Ph.D., Univer-sity of WashingtonHenry Ames Ruther/ord, Cone Mills Professor Emeritus ofTextiles. B.S., Davis and Elkins College; M.A.,George Washington UniversityClarence Cayce Scarborough, Professor Emeritus of Agri-cultural Education. B.S., M.S., Alabama Polytech-nic Institute; Ed.M., Ed.D., University of IllinoisEdward Martin Schoenborn Jr., Charles H. Herty Profes-sor Emeritus of Chemical Engineering. B.Ch.E..M.S., Ph.D., Ohio State UniversityHerbert Temple Scofield, Professor Emeritus of Botany.A.B., Ph.D., Cornell UniversityWayland Pritchard Seagraves, Associate Professor Emer-itus of Electrical Engineering. 3.3., M.S., NorthCarolina State UniversityLouis Walter Seegers, Professor Emeritus of History. B.A.,Muhlenberg College; M.A., University of Pennsyl-vaniaHenry Anthony Shannon, Associate Professor Emeritus ofMathematics and Science Education. B.S., Appa-lachian State Teachers' College; Ed.M., University ofMissouriAlfred Bernard Rowland Shelley, Associate ProfessorEmeritus of English. 8.8., Tufia University; M.A.,Harvard UniversityWilliam Edward Shinn, Chester H. Roth Professor Emer-itus of Knitting Technology. 3.8., M.S., North Caro-lina State UniversityRobert Worth Shoffner, Director Emeritus of the NorthCarolina Agricultural Extension Service. 3.8.. NorthCarolina State UniversityFrederick Siler Sloan, Professor Emeritus of Adult Edu-cation. B.S., North Carolina State UniversityFrank Houston Smith, Professor Emeritus of AnimalScience. 8.8., Davidson College; M.S., North Caro-lina State UniversityGeorge S. Speidel Jr,, Assistant Professor Emeritus ofMathematics. 8.8., US. Military Academy; M.A.T..Duke University



Ernest M. Slallings. Extension Assistant Professor Emer-itus of Economics. B.S., M.S., North Carolina StateUniversityAlfred J. Stamm, Reuben B. Robertson Professor Emeri-tus of Wood Products. B.S., California Institute ofTechnology; M.S., Ph.D., University of WisconsinStanley George Stephens. William Neal Reynolds Profes-sor Emeritus of Genetics. B.A.. M.A., CambridgeUniversity; Ph.D., Edinburgh UniversityHamilton Arlo Stewart, Professor Emeritus of AnimalScience. B.S., M.S., Kansas State College; Ph.D.,University of MinnesotaCharles Carmen Stott, Associate Professor Emeritus ofRecreation Resources Administration. B.S., NorthCarolina State University; M.S., Indiana UniversityArchie David Stuart, Extension Professor Emeritus ofCrop Science. B.S., M.S., North Carolina State Uni»versityJasper Leonidas Stuchey, Professor Emeritus of Geology.B.A., M.A., University of North Carolina at ChapelHill; Ph.D., Cornell UniversityJoseph Gwyn Sutherland, Professor (USDA) Emeritus ofEconomics. B.S., Appalachian State Teachers‘ Col-lege; Ph.D., North Carolina State UniversityPaul Porter Sutton, Professor Emeritus of Chemistry.Ph.D., Johns Hopkins UniversityLouis Hall Swain, Associate Professor Emeritus ofEnglish. A.B., M.A., Duke UniversityErnst Warner Swanson, Professor Emeritus of Econom-ics. Ph.B., Ph.D., University of ChicagoGlenn Roy Taylor, Associate Professor Emeritus of CivilEngineering. B.S., Virginia Military Institute; M.S.,Missouri School of Mines and MetallurgyOlluer George Thompson, Assistant Professor Emeritus ofEconomics. B.A., Wofford College; M.A., WakeForest CollegeEdwin Gilbert Thurlow, Professor Emeritus of LandscapeArchitecture. B.S., North Carolina State University;M.L.A., Harvard UniversityGeorge Eugene Tucker, Assistant Professor Emeritus ofIndustrial Engineering. B.S.M.E., Alabama Poly-technic Institute; M.S., North Carolina State Uni-versityRuby Pearson Uzzle. Extension Assistant Professor Emer-itus of Economics. B.A., Meredith CollegeJames Graves Vann, Business Manager Emeritus. WakeForest College; North Carolina State UniversityRichard Gaither Walser, Professor Emeritus of English.B.A., M.A., University of North Carolina at ChapelHill

Woodley Charles Warrich, Extension Associate ProfessorEmeritus of Biological and Agricultural Engineering.B.S., North Carolina State UniversityGeorge Carson Watson, Associate Professor Emeritus ofMathematics. A.B., Randolph»Macon College; M.A.,University of VirginiaNorbert Benjamin Watts, Associate Dean Emeritus ofStudent Affairs. B.S., North Carolina State Univer-sityJohn Willis Weaver Jr., Professor Emeritus of Agricul»tural Engineering. B.S., Virginia Polytechnic Insti-tuteFrederick Lovejoy Wellman, Professor Emeritus of PlantPathology. B.A.. University of Wichita; M.S., Ph.D.,University of WisconsinBertram Whittier WelLs, Professor Emeritus of Botany.A.B.. M.A., Ohio State University; Ph.D., Universityof ChicagoFred Elwood Whitfield, Extension Professor Emeritus ofForestry and Entomology. B.S., North Carolina StateUniversity; M.S., Syracuse UniversityLarry Alston Whit/0rd, Professor Emeritus of Botany.B.S., M.S., North Carolina State University; Ph.D.,Ohio State UniversityHarvey Page Williams, Professor Emeritus of Mathe-matics. B.A.. College of William and Mary; M.A.,Duke UniversityThomas Leslie Wilson, Professor Emeritus of English.B.A.. Catawba College; M.A., Wofford CollegeEdwin Weems Winkler, Associate Professor Emeritus ofElectrical Engineering. B.S., Montana State College;M.S., University of North Carolina at Chapel HillLowell Sheridan Winton, Professor Emeritus of Mathe-matics. B.S., Grove City College; M.A., Oberlin Col-lege; Ph.D., Duke UniversityGeorge Herman Wise, William Neal Reynolds ProfessorEmeritus of Animal Science. B.S., Clemson Agricul-tural College; M.S., Ph.D., University of MinnesotaThomas Wilmant Wood, Professor Emeritus of Econom-ics. B.S., M.A., University of Alabama; Ph.D., Uni-versity of North Carolina at Chapel HillArthur Joseph Woodbury, Assistant Professor Emeritus inTextile Research. Lowell Textile InstituteRobert Wyllie Work, Professor Emeritus of Textiles. B.S.,University of Illinois; Ph.D., Cornell UniversityMlliam Walton Woodhouse Jr., Professor Emeritus of SoilScience. B.S., M.S., North Carolina State Univer-sity; Ph.D., Cornell University
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A

Abbreviations used in catalog, 45, 187Academic Regulations, 24-32; classification ofstudents, 24; semester courses load and specialrequirements, 24; academic achievement mea-sures, 25-27; quality point average, 27; gradereports. 27; academic retention-suspensionrules, 28; withdrawal from the University, 28;readmission of former and suspended students,29: repeating courses, 29; credit-only courses,30; audits, 30; credit by examination, 30; cur-riculum change, 31; graduation requirements,31; transcripts of academic records, 32Accident and health insurance, 35Accounting, 149; courses. 188Achievement tests, 15Activities. see Student Activities.Address change. 27Adds to schedule, 18Administration and faculty, 333Administration and offices, 4Administrative council, 333Admissions, 13-17; freshman admission, 13; two-year Agricultural Institute, 14; freshman classprofile, 15: Scholastic Aptitude Test, achieve-ment tests, advanced placement, 15; out-of-state students, 15: transfer students, 16; ad-ditional classifications, 16; SOC credits, collegelevel examination program, 17; graduate stu-dents. 17; readmissions, 29Adult and Community College Education, (Agri-culture and Life Sciences), 54; (Education). 97Advanced placement, 15Advisers, faculty, 36Aerospace Engineering, Mechanical and, 129;courses, 275Aerospace Studies (Aircourses, 283Agricultural Education, 98Agricultural Engineering, 58, 116Agricultural Experiment Station, 85Agricultural Extension Service, 86Agricultural Information, course, 189Agricultural Institute, 86; fields of study, 10:admission, 14Agriculture and Life Sciences, School of, 47-49;student activities, 47: curricula offerings andrequirements, 47; honors program, 48; inter-national aspects, 48, degrees, 48; opportunities,48; freshman year, 49; curricula in Agricultureand Life Sciences, 49; electives, 51; Adult andCommunity College Education. 54; Agronomy.54; Animal Science, 54-57; Biochemistry, 57-58; Biological and Agricultural Engineering,58-60; Biological Sciences, 60-61; Botany, 61-62; Conservation, 62-63; Crop Science, 63-65;Dairy Science, 65; Economics and Business,65-67: Entomology, 67-68; Food Science, 68—69;Genetics, 70; Horticultural Science, 70-72;Medical Technology, 72; Microbiology, 73; PestManagement (for Crop Protection), 73-74;Plant Pathology, 74-76; Poultry Science, 75-77;Premedical Sciences, 77; Sociology and Anthro-pology, 78-79; Soil Science, 79-80; VeterinaryScience, 80-81; Zoology, 81-85; general courses,189Agronomy, 54. Also see Crop Science and SoilScience.Animal Science, 54-57; courses, 189-190Anthropology courses, 191-192Application fee, 19Applied Mathematics option, 167-168Aptitude Test, Scholastic (SAT). 15

Force ROTC) , 182:

Architecture, 89-90; courses, 192-212Army ROTC, 182; courses. 284-285Art course, 192Athletic awards, financial aid, 22Athletics, student activities, 38-39Auditors, admission, 16; academic regulations, 30Automobiles. 34
B

Bachelor's degrees, 10-12Biochemistry, 57-58; courses, 192-193Biological and Agricultural Engineering, (Agri-culture and Life Sciences), 58-60; (Engineer-ing), 116; courses, 193-195Biological Sciences, 60-61: courses, 195Biomathematics. courses, 195-196Blanket rental, linen and, 34Board of Governors, 334Board of Trustees, 333Books and supplies, 19Botany, 61-62; courses, 196-198Business Management, 150
C

Calendar, 42-44Career Planning and Placement Center, 36Chemical Engineering, 118-200; courses, 198Chemistry, 160-162; courses, 200-203Civil Engineering, 119-122; courses, 203-207Classics, languages, 242Classification of students, 24Clubs and societies, 37; honorary, 37; professionaland technical, 37; social fraternities andsororities, 37College Level Examination Program. 17Computational resources, centralized, 41Computer Science, 162-163; courses. 207-210Conservation, (Agriculture and Life Sciences),62-63; (Forest Resources), 136-137Construction option in Civil Engineering, 120-121Continuing Education, Division of, 134-185Cooperating Raleigh Colleges. 36; Also see inter-institutional registration.Cooperative Education Programs, 33; (Engineer-ing), 113; Liberal Arts), 149Cost, estimated annual, 19Counseling, 35Course descriptions. 188-331Course load, semester, 24Credit by examination, 30Cred it-only courses, 30Criminal Justice, (Political Science), 156; (Soci-ology and Anthropology). 157Crop Science. 63-65: courses, 210-212Curriculum and Instruction, 99-100Curriculum change, 31
D

Dairy Science, see Animal Science.Dean's List, semester, 27Degrees, 10-13Design, School of, 88; Design Fundamentals Pro-gram, 88; Architecture, 89; Landscape Archi-tecture, 91; Visual Design option, 92; ProductDesign, 93; Product Design/Visual DesignOption, 94; courses, 212-216Drops in schedule changes, 18
E

Economics and Business (Agriculture and Life
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Sciences). 65; (Liberal Arts), 149; courses. 216-220Education. School of, 97-110: Adult and Com-munity College Education. 97-98; AgriculturalEducation. 98-99; Curriculum and Instruction,99-100: Special Education. 100; EducationAdministration and Supervision. 101; Guidanceand Personnel Services, 101; Industrial ArtsEducation, 101-102; Industrial and TechnicalEducation. 102-104; Mathematics and ScienceEducation. 104-107; Occupational Education.107; Psychology. 107-110; Special-Education,100; courses. 220-229Education Administration and Supervision. 101Electrical Engineering. 122-123; courses. 229-232Emeritus faculty. 368-371Employment. part-time. 22Engineering. Freshman, and Student ServicesDivision. 115-116Engineering Honors. courses, 233Engineering. joint program with Liberal Arts.112. 148Engineering Operations. 123-125; course, 233Engineering, School of, 111-134; curricula anddegrees. 111-112; honors program. 113; co-operative education program. 113: studentactivities, 113; humanities and social sciences.113-115: Freshman Engineering and StudentServices Division. 115-116: Biological and Agri—cultural Engineering. 116-117; Chemical Engi-neering. 118-119; Civil Engineering, 119-122;Electrical Engineering. 122-123; EngineeringOperations. 123-125; Engineering Science andMechanics. 111; Industrial Engineering. 125-126; hu'niture Manufacturing and Manage-ment, 126-127: Materials Engineering. 128-129;Mechanical and Aerospace Engineering. 129-131: Nuclear Engineering. 132-133; ProfessionalProgram in Engineering. 133-134; generalcourses, 229-236Engineering Science and Mechanics. 111; courses.233-236English. 151-152; courses, 236-239English. foreign students' courses, 242-243Enrollment, 7-8Entomoloy. 67-68; courses. 239Examination. credit by. 30Expenses. see 'hiition and Fees. 18-19Experimental Psychology Option. 108-109Extension. University. 184-185
F

Faculty. teaching and professional. 335-367:emeritus faculty. 368-371; faculty advisers. 36Fees. 18-19Financial Aid. 21-24; scholarships, 21; grants.21; athletic awards. 22: loans, 22: collegework study. 22: part-time employment. 22Fisheries and Marine Science Option in Zoology,84-85Food Science, 68-69; courses. 240-242Food Service, 34Foreign Languages and Literatures. 152-153:courses. 243-247Foreign Student and Study Abroad advising. 36Forest Resources. School of, 135-146; field in-struction and experience. 135; honors program.135-136; facilities and laboratories. 136; cur-ricula. 136; Conservation, 136; Forestry, 138-139; Recreation Resources Administration. I39-141; Wood and Paper Science. 141-142; Pulpand Paper Science and Technology. 142-145:Wood Science and Technology, 145-146Forestry. 138-139; courses. 247-249‘ Former students, readmission, 29Four-One program, Textiles. 174Fraternities. housing. 24; social, 37
374

French, courses. 243-244Freshman admission. 13; class profile. 15Furniture Manufacturing and Management. 126-127 G
General Informatiun. 34; food service. 34; auto-mobiles. 34; laundry. 34; linen and blanketrental, 34; health. 34-35; accident and healthinsurance. 35: orientation, 35; counseling. 35—36: faculty advisers. 36: foreign student andstudy abroad advising. 36; Career Planningand Placement Center, 36; Cooperating RaleighColleges. 36- 37Genetics. 70; courses, 250- 251Geology, courses 251-253. curriculum. 165Geosciences. 164- 166German, courses. 244-245Government and the studentjudicial system. 37Government. University, 333Governors. Board of, 334Grades. 25-28; explanation of letter grades, 25-27; correction of error in. 27; average, 27;semester dean's list, 27; class rank, 27: gradereports. 27Graduate degrees. 12-13Graduate School, 184Graduate students. admission, 17Graduation requirements. 31-32Grants. Basic Educational Opportunity Grants.21; N.C. Student Incentive Grant. 21: Supple-mental Education Opportunity Grants. 21Greek, courses. 242Guidance and Personnel Services. 101

H
Health insurance, 35Health services. 34-35History. 153-154; courses. 254-259Honors programs. 33; Also see specific schools.Horticultural Science. 70-72; courses. 259-261Housing. see Student Housing.Human Resource Development Option, 10‘.)

I
Industrial and Technical Education. 102-104;Vocational Industrial Education, 102-103;Technical Education. 103-104Industrial Arts Education. 101-102; courses 261-262Industrial Engineering. 125-126: Furniture Manu-facturing and Management. 126-127: courses.262-265Insurance. accident and health. 35Interinstitutional registration. 18: Also see Co-operating Raleigh Colleges.International Student Orientation, course. 267Italian, courses. 245

L
Landscape Architecture, 91-92: courses. 215Languages, Foreign. 152-153; courses. 242-247Latin, courses. 242Laundry. 34Letter grades. see Grades.Liberal Arts. School of. 147458; Bachelor of ArtsProgram, 147-148; Bachelor of Science Program.148; Cooperative Education in the B.A. andB.S. Programs. 149; Joint Liberal Arts-Engi-neering Program, 149: Economics and Busi-ness, 149-151: English. 152; Foreign Lan-guages, 162-153: History, 153: Multi-Disciplin-ary Studies, 154; Philosophy and Religion, 155:Physical Education. 155-156; Political Science.156: Sociology and Anthropology. 157-158;



Speech-Communication. 158; courses, 267Liberal Arts. joint program with Engineering,149Library. the DH. Hill. 33-34: branches. 33-34Linen and Blanket rental. 34Literature, courses. 237-239Loans, 22; National Direct Student Loans. 22;Institutional Loans, 22; Guaranteed StudentLoans. 22; emergency loans, 22
M

Marine Sciences. courses. 267Married students. housing, 23Materials Engineering. 128-129; courses. 268-270Mathematical sciences, see Physical and Mathe-matical Sciences.Mathematics. 167-168; courses. 270-275Mathematics Education, 104-107Mechanical and Aerospace Engineering, 129-131;. courses. 275-281Medical Technology. 83-84; Also see Zoology.Meteorology. 166: courses, 281-282Microbiology. 73; courses. 283. Also see BiologicalSciences.Military Educationcourses. 283-285Multi-Disciplinary Studies, 154Music and the Technical Disciplines. 40Music, courses. 285Musical organizations. 39-40

and Training. 182-184;

N
Name change, 28-29Nondiscrimination statement, 32North Carolina State University, overview. 7-8;programs of study, 9-13; admissions. 13-17:registration. 17-18; tuition and fees, 18-21financial aid, 21-24; student housing. 2224:academic regulations, 24-33: special programs,33; the DH. Hill Library. 33-34; generalinformation. 34-37; student activities, 37-41:University calendar, 42-44Nuclear Engineering. 132-133; courses, 286-287Nutrition, 61; courses, 287

0
Occupational Education, 107Oceanography. Physical, courses, 267. See MarineSciences.Operations Research. courses. 287Orientation. 35Out—of—State student, admission. 15-16: tuitionand fees. 18: estimated annual cost, 18; finan-cial aid. loans. 22

P
Pest Management (for Crop Protection), 73-74;courses, 288Philosophy and Religion. 155Philosophy courses. 288—290Physical and Mathematical Sciences, School of.159-171: facilities, 159; curricula, 159; shortcourses and institutes. 159; superior studentand honor programs. 160; honor programs, 160;student activities, 160: graduate study. 160:Chemistry, 160-162; Computer Science, 182-163;Geosciences.’ 164-166; Mathematics. 137-168:Physics. 169-170; Statistics, 170-171Physical Education, 156-168; courses. 291-293Physical Oceanography, courses. 293Physics, 169-1. 70; courses. 293-296Physiology. courses. 296Placement Center. Career Planning and. 36

Plant Pathology, 74-75; courses. 296-297Political Science. 166; courses 297-302Portugese. courses. 245Poultry Science. 75-77: courses. 302. 303Premedical Sciences, 84Preregistration. 17Product Design, 302: courses. see Design.Professional engineering degrees, 133; fields. 12Programs of Study. 9-10Psychology. 107-110: courses. 303Publications. stud ent, 38Pulp and Paper Science and Technology. cur-riculum. 142-145
Q

Quality Point Average, 27
R

Radio station. campus, 38Rank in class, 27Readmission of former and suspended students.29Recreation Resources Administration. 139-141;courses. 307-308Refund policy, tuition and fees. 19; room. 23Registration, 1748; interinstitutional registration.18; schedule changes—drops and adds. 18Regulations. see Academic Regulations.Religion, courses, 308-309Rentals and reservations. room. 23Repeating courses, 29-30Residence Halls, 23Residence status for tuition payment, 19-21Retention-suspension rules. 28Room rentals and reservations, refund, 23ROTC. see Military Education and Training.Rural Sociology, 78Russian, courses. 246
S

SAT, Scholastic Aptitude Test. 15Schedule changes—drops and adds, 18Scholarships, 21Schools and Programs of Study, 46-186Science Education, 104-107Secondary Education. 99Social studies, see University Studies.Social Work. 157; courses. 309Societies. clubs and. 37Sociology and Anthropology, (Agriculture andLife Sciences). 78-79: (Liberal Arts). 157-158Sociology, courses, 3 10-314Soil Science. 79-80; courses, 314-315Sororities. social, 24, 37Spanish, courses. 246-247Special Education. 100Special Programs. 33; honors program. 33; co-operative education programs. 33Special students. admission, 16Speech-Communication, 158: courses, 315-317Statistics, 170-171; courses, 317-319Stewart Theatre, 41Student Activities, 37; student body governmentand student judicial system, 37; clubs andsocieties, 37-38; student publications. 38:athletics. 38; musical organizations. 89-40;Thompson Theatre. 40; Stewart Theatre. 41;University Student Center. 40Student Center. University. 40Student housing, 22: residence halls, 23: housingfor married students. 23; fraternities, 24;sororities. 24Summer sessions, 185Suspension rules, 28
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T
Technical Disciplines. Music and. 40Technical Education. 102-104Textile Chemistry, 175479; courses. 319-320Textile Technology, 179-181: courses. 320-323Textiles. School of. 173-181; curricula. 173—174;inspection trips. 174; summer employment.174; degrees. 174; the Four-One program. 174;honors program. 174; facilities. 175; specialservices, 175: Textile Chemistry, 175-179;Textile Technoloy. 179-181: general courses.323-324Theatre. Stewart. 41: Thompson, 40Thompson Theatre, 40Toxicology, courses, 325’Ifi-anscripta of academic record. 32Transfer student. admission. 16Trustees. Board of, 333Tuition and Fees. 18-21; estimated annual under-graduate expenses. 18; expenses other thanTuition and Fees. 19; refund policy, 19: resi-dence status, 19; classification procedures. 20

U
Unclassified students, admission, 16Undergraduate Degrees and Options Leading toDegrees, 10-12

376

University of North Carolina, 2-3University Student Center, 40University Studies. 182; courses, 325
V

Veterinary Science. 80-81; courses, 326Visual Design option. 94-95; courses, 216Vocational Industrial Education. 103
W

Water Resources Research Institute. 185WKNC-FM, 38Wildlife Biology. 83Withdrawal from the University, 28-29Writing, courses, 236Writing-Editing option. 153Wood and Paper Science. 141442; courses328Wood Science and Technology. curriculum, 1Work study, college. 22
Z

Zoology. 81.85; courses. 329-331
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