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ACADEMIC CALENDAR 1978-79 

FALL SEMESTER 1978 October II, Wednesday Yom Kippur (no day or 
evening classes) 

August 16, Wednesday Foreign Students Must Arrive ,. 
October 12, Thursday LAST DAY for Final Pay-

New Foreign Student Resi- ment of Fees for the Fall 
dence Halls Check-in Semester 

August 17-23 Foreign Student Orientation October 21, Saturday First Quarter Fall Housing 
Thursday-Wednesday Period Ends 

Begin Final Registration 
Week and Payment of Fees N oveinber -I LAST DAY for REMOVAL 
(or properly deferred) for Wednesday of INCOMPLETES and NR 
All Students not Previously (No Record) GRADES for 
Registered (schedule an- AU Students from the Spring 
nounced prior to registration) 
-CED Final Registration 

Semester and Summer Session 

to be announced November 7, Tuesday Election Day (no day or 
evening classes) 

August 19, Saturday All Residence HaUs Open 
for NEW Student Check-in November 13, Monday ADVANCE REGISTRA-

TION Period Begins for the 
August 22, Tuesday. RETURNING Students Spring Semester for AlI 

Check into Residence Halls Students (schedule announoed 
prior to registration) 

August 24, Thursday Classes Begin-Late Regis-
tration Period Begins with November 22 Thanksgiving Recess Begins 
$20 Late Fee Assessed Wednesday at Close of Classes 

N?vember 27, Monday Classes Resume 
ADD/DROP and/or 
SECTION CHANGE Period December 7, Thursday Bills for 1979 Spring Semes-
Begins ter to be Mailed to Pre-

September 4, Monday 
registered Students 

LABOR DAY (no day or 
evening classes) - December IS, Friday Last Day of Classes-Last 

Day to Withdraw from the 
September 8, Friday End of Late Registration University 

Period for ALL Students 
including CED December 16 & 17 Reading Days 

Saturday & Sunday 
LAST DAY for All Students 
to DROP Courses without Qecember 18, Monday Final Examinations Begin-
Receiving a Recorded W Final Grades Due in the 
(withdrawal) Registrar's Office 72 Hours 

after Last Class Meeting or 
September 22, Friday LAST DAY for Graduate after Scheduled Examina-

Students to ADD ot WITH- tion, or as Arranged 
DRA W from a Course (W 
will be Recorded for With- LAST DAY for Graduate 
drawal) Students to SUBMIT 

THESES AND DISSER-
LAST DAY for Graduate T ATIONS for December 
Students to FILE DEGREE GRADUATION 
CARDS in the Graduate 
School Office for December December 20 LAST DAY for MAIL 
GRADUATION Wednesday PAYMENT of Spring Sem-

ester Fees for All Students 
September 29, Friday LAST DAY for CED Stu- Registered in Advance (pay-

dents to FILE for December ment returned if postmarked 
GRADUATION at the later) 
CED Office 

December 22, Friday Final Examinations End-
Final Bills for Fall 1978 Fall Semester Ends 
SemesteI; ~o Be Mailed 

Residence Halls Close at 
October 2-3 Rosh Hashanah (no day or Close of Exams 
Monday-Tuesday evening classes) 

Residence Halls Close for 
October 5, Thursday All Classes will follow Tues- Fall Semester 

day's Schedule 
Winter Recess Begins at 

October 6, Friday AU Classes will follow Mon- Close of Exams 
day's Schedule 

LAST DAY for Depart-
October 10, Tuesday No evening classes ments to SIJBMIT COM-

(continued on inside back cover) 





/ Areas of Study 
Anatomical Sciences 0000 0 0 0 0 0 0 0 0 0 o ~ 0 000 0 0 0 0 0 0 0 3 Environmental Engineering Program 0 0 0 0 0 0 0 0 0 0 0 29 
Anthropology 0 0 0 0 0 0 0 0 0 0 0 ••••••• 0 • • • • • • • • • • •• 4 Industrial Management Program ......... 0 •••• 29 
Applied Mathematics and Statistics . ..... 0 • • • • •• •• 6 
Cellular and Developmental Biology ....... 0 ••••••• 9 
Chemistry ........... 0 0 ••••••• 0 • • • • • • • • • • •• 10 
Comparative Literature 0 •••••••• 0 • • • • • • • • • • • •• 11 
Computer Sciences 0 •• 0 • 0 •• 0 ••••••••••• 0 • • • •• 12 
Earth and Space Sciences ... 0 ••••• 0 ••• ' ••••• 0 ••• 13 
Ecology and Evolution ..... 0 •••••••• 0 • 0 ••• \ •• 15 
Economics 0 0 ••••••••••••• 0 ••• 0 ••••••••••••• 16 
Electrical Engineering 0 0 ••••••••••••••••••• 0 •• 19 
English . 0 •••••••••• 0 • : •••••••••••••••• ' • • • •• 22 
French .... 0 ••• 0 •• 0 •• •••••••• ••••••••••••• 'f 24' 
Italian ............. 0 • 0 ••• 0 •• 0 • • • • • • • • • • • •• 30 ·' 
Germanic Languages and Literatures . . ' ........... 25 
Hispanic Languages and Literature .............. 26 
History 0 •••••••••••• 0 ••• 0 • ••• 0 ••••••••••••• 27 
Interdepartmental Programs and Courses ........ , . 28 

Applied Science Program ... 0 •••••••••••••••• 28 
M.A. Program in Biology ..... 0 •• 0 •••••••••• 28 
Biochemistry . 0 0 •• 0 0 •••• 0 ••••••••••••••••• 28 

. Basic Health Sciences . ..... 0 • 0 ••••• 0 0 • • • • •• 29 

Marine Environmental Sciences Program .......... 30 
Materials Science and Engineering 0 • • • • • • • • • • • • •• 31 
Mathematics ........... _ . 0 • 0 0 0 •• 0 0 0 0 • 0 ' 0 0 0 0 0 0 32 
Mechanical Engineering 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 33 
Microbiology 0 0 0 0 0 0 0 0 • 0 0 0 0 0 ••• 0 • • • •• • • • • • • • • 36 
Molecular Biology . . . . . . . . . . . . . . . . . . . . . . . . . .. 37 
Music .... 0 • • ••••••••••••••••• 0' ............ 38 
Neurobiology and Behavior .................... 40 
Oral Biology and Pathology .. 0 ••••••••••••••••• 40 
Pathology ................... : .............. ' 41 
Pharmacological Sciences ...................... 43 
Philosophy ........................... 0 ••••• 43 
Physics ................... : . . . . . . . . . . . . .... 44 
Physiology and Biophysics ........ ' ...... : ...... 45 
Political Science ............................. 46 
Psychology. 0 ••••• 0 ••••••••••• 0 0 • • • • • • • • • •• 47 . 
Sociology .......... 0 ••••••••••••••••••••••• 50 
W. Averell Harriman College for Urban and 

Policy Sciences 0 •• ' . • • • • • • • • • • • • • • • • • • • • • •• 51 

Academic Departments 
Africana Studies 
Aliied Health Professions 
Anatomical Studies 
Anthropology 
Applied Mathematics and Statistics 
Art 
Astronomy/Astrophysics , 
Basic Health Sciences 
Biochemistry 
Cardiorespiratory Sciences 
Cellular and Comparative Biology 
Chemistry 
Chinese 
Classics \ 
Community Medicine' 
Comparative Literature 
Computer Science . 
Dental Medicine 
Earth and Space Sciences 
Ecology and Evolution 
Economics 
Education 
Electrical Sciences 
Engineering 'and Applied Sciences 
English 
Environmental Studies 
Farriily Medicine 
French and Italian 
~rmanic and Slavic Languages 
Hispanic Languages and Literature 
History 
Ibero-American Studies 
Judaic Studies Program 
Linguistics' 

66737,64015 
42250 
42350 
66745 
66773 
67070 
67670 
42054 
65043 
42134 \. 
65030 
65050 
67904 
66053 
42405 
66059 
67146 
428001 

66541i 

66160 
65070 
66730 
66757 
66750 
65080 
68617 
42458 

68676,68677 
66830 
65685 
66500 
68325 
68248 
63452 

Marine Environmental Studies 
Materials Science / 
MathematiCs 
Mechanical Engineering 
Medical Technology 
Medicine 
Microbiology 
Music 
NurSing 
Obstetrics and.Gynecoiogy 
Oral Biology and Pathology 
Pathology 
Periodontics 
Pharmacological Sciences 
Philosophy 
Physical Education 
Physical Therapy 
Physician's Assistant Education 
Physics 
Physiology and Biophysics 
Political Science 
Psychiatry 
Psychology 
Puerto RicarrStudies 
Restorative Dentistry 
Social Studies 
Soc.;ial Scieric~s and Humanities (HSC) 
Social Welfare 
Sociology 
Surgery 
Technology and Society 
Theatre Arts 
Urban and Policy Sciences 
Youth and Community Studies 

63448 
66759 
66520 
66771 
42258 
42080 
42446 
65671 
42161 
42533 
42860 
42187 
42920 
42236 
66560 
66790 
42454 
42451 
66580 
42287 

66555,66550 
42513,42415 
, 66710 

68326 
42901 
66500 
42374 
42138 
66720 

42492,42493 
68420,68424 

65670 
68280 
66040 

State University of New York at Stony Brook does not discriminate on the basis of sex, ' 
race, religion, national origin, age, physical disability or marital status in education 
programs and activities. 

All programs, regulations and schedules of dates at the State University of New York 
at Stony Brook are offered subject to change or withdrawal depending upon the 
availability of funds and the approval of programs by appropriate State authorities. 



Anatomical Sciences 
I 

HBA 530 Microscopic Structure of the 
Human Body 
A lecture and laboratory course designed to 
fulfill the need of Medical, Dental and 
Graduate students for a basic understanding 
of the cytology and histology of the human 
body. All material will be presented with the 
goal of integration of structure and function. 
Presentation$ will be in formal lectures and 
self-study laboratory sessions. Prerequisite: 
Permission of instructor. 
Instructor: Dr. Dewey 
Fall, 6 credits 

HBA 531 Gross Anatomv of the Human Body 
A course comprising (I) laboratories in which 
detailed dissection of the human body is 
undertaken and (2) lectures covering topics in 
gross anatomy including functional and 
topographic anatomy, clinical correlations 
and introduction to radiology. 
Prerequisite: Permission of instructor. 
Instructor: Dr. Stern and staff 
Spring modules, 7 credits. 

HBA 532 Human Embryology 
This course in human embryology is designed 
to present the development of human 
structure in such a way as to promote 
understanding of normal adult anatomy and 
the more common congenital anomalies. 
Emphasis will be placed on describing the 
events of early embryonic formation and 
subsequent organogenesis. Reproductive 
physiology wiH be covered in some detail, and 
an introduction to developmental mechanisms 
will be offered. 
Prerequisite: Permission of instructor. 
Instructors: Drs. Dewey and Stern 
Spring modules, 2 credits. 

HBA 533 Basic Medical Genetics 
Fundamentals of genetics with emphasis on 
medical aspects; coverage includes autosomal­
I X-linkage, gene linkage and chromosome 
mapping, chromosomal abberations, multiple 
allelic systems, population genetics and 
human genetic counseling. 
Prerequisite: Permission of instructor for non­
Health Science students. 
Instructors: Drs. Williamson and Creel 
Spring Modules, 2 credits. 

HBA 560 Advanced Regional Anatomy 
A course in· advanced human gross anatomy 
for graduate students or advanced 
undergraduates in biology, anthropology and 
other life sciences. 
Prerequisite: Permission of instructor. 
Instructor: Dr. Fleagle and Staff. 
Fall and Spring, Variable credits 3-8. 

HBA 56Z Techniques in Electron Microscopy 
A laboratory course designe? to tea~h 
students how to fix and embed tissues, prepare 
ultrathin sections, obtain and process electron 
microscope photographs, and interpret 
ultrastructllral details. Theory of electron 
optics will be discussed where/applicable to the 
above techniques. Methods in routine 
maintenance of an electron microscope will 
also be stressed. 
Prerequisite: Permission of instructor. 
Instructors:, Drs. Walcott and Dewey. 
Fall and spring, variable I to 4 credits. 

I HBA 563 Aspects of Animal Mechanics 
This cohrse comprises an introduction to 

., biomechanics. The first half covers free-body 
mechanics anp kinetics as applied to 
vertebrate locomotion. The second half deals 
with the structure and physiology of muscle as 
it relates to adaptations of the musculo­
skeletal system. 
Prerequisite: Introductory physics and 
biology or permission of instructor. 
Instructor: Dr. Stern 
Spring, even years, 2 credits 

HBA 564 Primate Evolution 
The taxonomi·c relationships of the primates 
and thei evolutionary history as documented 
by the fossil record and structural and 

I chemiCal evidence .. Particiiiar emphasis is 
placed n the human lineage. Lectures and 
laboratory. Open to senior undergraduates. 
Prerequisite: Permission of instructor. 
In·structor: Dr. Fleagle 
Spring, even years, 3 credits 

HBA 590 Projects in Anatomical Sciences 
Individual laboratory projects closely 
supervised by faculty members to be carried 
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out in staff research laboratories. 
Prerequisite: Permission of instructor. 
Fall and spring, 2 credits each semester 

HBA 655 Neurosciences 
An integrated approach to the study of the 
mammalian and human nervous system. The 
anatomy and I physiology of the central 
nervous system will be studied. 
Prerequisite: Permission of instructor. 
Instructor: Staff 
S pring, even years, 4 credits 

• HB.A 656 Cell Biology 
The purpose of the course is to introduce 
students to the structural organization of cells 
and tissues and to the way the structure relates 
to the function. Partiqilar emphasis will be 
placed on cell organelle structure and function 
in specialiied cells in tissues. The organization 
ard interaction of cells in tissues will also be 
covered. The course will be comparative and 
will include examples of tiSsues from 
vertebrates and invertebrates. 
Prerequisite: Baccalaureate degree in science 
or permission of instructor. 
Instructors: Drs. Dewey, Gordon, Hauber and 
Walcott 
Spring, 4 credits 

HBA 657 Developmental Biology 
This course will deal with developing systems 
at all levels from the morphological to the 
molecular. Illustrative material from both 
animal and plant kingdoms will be used. 
Emphasis will be placed on cellulaF aspects of 
these non-equilibrium systems, with special 
attention to gametogenesis, genetic control of 
early development, translational control of 
protein synthesis, the role of cell division and 
cell movements, and cell-cell interactions in 
defining developing systems. 
Prerequisite: Permission of instructor. 
Instructor: Dr. Gordon 
Fall, 3 credits 

HBA 659 Cellular Neurobiology 
This course will concentrate on structural and 
functional aspects of neurons that subserve 
their role as elements in signal processing 
networks. Emphasis will be placed upon signal 
propagati~n within and between neurons, 
inclliding the concepts of facilitation, 
inhibition, spatial and temporal integration. 
Membrane and cytoplasmic specializations 
associated with sensory transduction, 
transmitter synthesis and renewal and 
synaptic transmission will be discussed. 
Prerequisites: I year each Physics, Physiology, 
Math through Calculus. 
Instructors: Drs. Owen and Witkovsky 
Fall, 3 credits 

HBA 661 Methods in Research 
Students are involved in research projects 
supervised by staff members in their research 
laboratories. 
Prerequisite: Permission of instructor. 
Fall and spring, variable and repetitive credit 

HBA 690 Graduate Seminar 
Seminars by graduate students on current . 
li~erature in the areas of the Anatomical 
Sciences. 
Prerequisite: Permission of instructor. 
Fall and spring, 2 credits each semester . 



HBA 692 Advanced Topics in Anatomical 
Sciences Literature 
Tutorial readings in anatomical sciences with 
periodic conferences, reports and 
examinations arranged with the instructor. 
Prerequisite: Permission of instructor. 
Fall and spring, variable and repetitive, 1-2 
credits 

HBA 694 Thesis Research 
Original investigation under supervIsion of 
thesis advisor and committee. 
Prerequisite: Permission of thesis advisor. 
Fall and spring, variable and repetitive eredit 

HBA 695 Practicum in Teaching 
Practice instruction in the teaching of 
Anatomical Sciences carried outunder faculty 
supervision. 
Prerequisite: Permission of instrucibr. 
Fall and spring, variable and repetitive credit 

HBA 760 Postgraduate Clinical Anatomy of 
the Head and Neck 
Gross and radiologic anatomy, embryology, 
and neuroanatomy of the head and neck, with 
special emphasis on applications for oral 
surgeons, otolaryngologists, and 
ophthalmologists. Lectures, dissections, 
prosections, seminar discussions, and clinical 
presentations with their anatomical correlates. 
Prerequisite: Permission of instructor. 
Instructors: Drs. Inke, Blaustein and M. Stern 
(Qral Surgery) 
Spring, variable credit 

Anthropology 
, 

ANT SOO Social and Cultural Anthropology 
Study of the forms of social prganizations: 
family, kinship, economic, political and 
religious, as found among simple and complex 
sociFties. A basic graduate course designed for 
students whose. previous background is in 
other fields. 
Staff 
Variable and repetitive credit 

ANT 501, 502 Theory in Cultural and Social 
Anthropology 

. Basic issues and approaches in cultural-social 
anthropological theory. 
R. Stevenson, L. Faron 
3 credits each semester 

. ANT 503 Evolution of the State 
The theories of a number of seminal thinkers 
in social history, political theory, economics, 
sociology, and anthropology are tested against 
the empirical results of contemporary 
anthropological research, both archae~logical 
and ethnographic. Emphasis is upon Asia and 
Africa but New World materials are also 
introduced for purposes of comparison. 
R. Stevenson 
3 credits 

ANT S04 Problems in Political and Economic 
Development 
An examination of the political and economic 
problems faced by undeveloped peoples as 
they become modern nations, and discussion 
of some of their successes and failures in 
political and economic development. Each 
student carries out independent research on a 
nation, people, or problem, presents material 
in a semmar, and writes a paper on the 
research. 
P. Glick, T. Kennedy 
3 credits, repetitive ' 

ANT 505 Anthropological Method 
A course for advanced graduate students 
which examines the scientific foundations of 
anthropology, I explanation, methods of 
research, and analysis of data. Various 
examples and types of anthropological method, 
such as ethnohistory, case method analysis, 
and genealogies, will be considered. The 
emphasis will be on the relation between 
problem and method, and the preparation of 
research proposals. . 
Prerequisite: one ytar of graduate study. 
P.B. Glick and Staff 
3 credits 

ANT 506 Readings and Research in Africa.. 
Ethnology ~ 
Intensive readings in research in select 
problems of African ethnology. Particular 
attention is given to aspects bf social and 
ecological anthropology as well as culture 
history. 
W. Arens, R. Stevens 
3 credits, repetitive 

ANT 507 Mid-East Anthropology 
Emphasis on ethnographic studies of diverse 
Middle-Eastern Peoples. A focus on unities in 
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the Middle East-Islam, political unities, and 
ethnic group associations. biscussJon of 
diversity-etpinic hostilities, schisms in 
religious groups, antagonisms to nation­
states, al~o will be discussed. The cou~e will 
be taught within a historical framework. 
J. Starr 
'3 credits, repetitive 

ANT 508 Seminar In Latin American Cultures 
Research and discussion about selected topics 
in the culture and social structure of Indian 
and peasant communities in Latin America . 
P. Carrasco, L. Faron, P. Weigand -
3 credits, repetitive 

ANT 509 Seminar In European Ethnography 
Seminar investigation and discussion of 
selected topics and problems concerning 
European socletles and cultures. The 
perspective of culture history is employed as 
well as that of current fieldwork. 
Staff 
3 credits, repetitive 

ANT 511 ProblelJls in Old World Prehistory 
_ This course will present an in-depth analysis of 
some of the major problems which face 
archaeologists in the Old World. Emphasis 
will be on the various theoretical models 
currently in use to explain these events by 
archaeolosists. Topics might include the 
Food-prOducing revolution in the Near East 
and Southeast Asia; the elaboration of the 
Neolithic way of life that led to the 
development of civilization; the nature of 
civilization in the Near East; the Indus Valley, 
etc., or a discussion of the non-civilized 
Bronze Age cultures of Europe, Africa and 
Asia. The specific topics may vary from year to 
year. 
E.C. Stone 
3 credits 

ANT 512 Patterns of Empire 
A comparative analysis of the social 
institutions of the early empires will be 
offered. The evolution of militarism, secular 
bu~eaucracies, long distance trade, land use 
and tenure, and other topics will beexamined. 
P. Weigand 
3 credits 

ANT 520 Readings In Topical Problems 
Topics will be selected on the basis of the needs 
of the graduate program. Seminars may 
consider such topics as: social systems and 
their models, kinship and marriage, family 
structure, ecology and ecorlomy, political 
systems, ritual, religious belief, myth, 
symbols. 
P. Glick and Staff 
3 credits, repetitive 

ANT 525 Method in Ethnography and Sodal 
Anthrolpogy . 
An examination of the methods ~sed by 
ethnographers and social anthropologists in 
observation, data collection and analysis. 
Ethnography is discussed as field inquiry and 
the organization of data for a monograph. 



Different interests, aims and results will be 
studied as they characterize ethnographers 
and social anthropologists. Contemporary 
studies of social relations will be stressed: 
P. Glick 
3 credits, repetitive 

number of monographs will be analyzed in 
detail, and their relation to diverse political 
models will be explored. 
J. Starr 
3 credits 

: ANT 554 ReecHn. In Law and Anthropoioc 
ANT 526 Anthropolopcal Geolraphy: Selected readings in anthropological 
Deory and Appllcatlo... I approaches to the study of legal behavior, 
Field geographical techniques and skills inchiding the study of dispute settlement and 
necessary for anthropolgists will be examinedJ use of law courts, aggressive behavior in the 
from the point of view of ecological local Community, the treatment of deviates, 
evaluations in the progressive formati?n of ' 1 social misfits and aggressive people. Focus will 
cultural landscapes. Settlement pattern be in .interrelations between community 
analysis (zonal and community), cartographic members, and between the local-level 
techniques, aerial-photographic analysis, soil commulhity and the nation-state. 
typing, determinants for plant and animal Anthropological studies of law courts will also 
communities, and succession principles will be be utilized. 
presented in terms of their geomorphological J. Starr 
articulations with cultural ecology. 1 3 credits 
P. Weigand . 
3 'credits I 

ANT 558 Symbolism 

ANT 528 Kinship and Sodal Orlwzatlon 
The significance of kinship systems and their 
relationship to C?ther social institutions (e.g., 
political, economic, religious) in selected . 
societies will be examined through the use of 
ethnographies and theoretical statements by 
important contributors to the field. ' 
W. Arens 
3 credits 

ANT 529 EcololY and Sodal OrlMlzation 
The relation between societies and their 
environment: evaluation of resources, 
technology, land tenure, subsistence, local 
groups, economy, kin and political relatiolls 
will be examined. Examples will include food 
collecting, hunting, agricultural, pastoral and 
mixed economics. 
P. Gliclt 
3 credits, repetitive 

ANT 540 Readinp in Ethno.,aphy and 
EthnololY . 
A survey of the more important and better 
documented cultures and societies of selected 
world ethnographic areas and the implications 
of data from these for current approaches and 
problems in ethnology. 
W. Arens and Staff 
3 credits, ' repetitive 

ANT 550 ReecHn. in Cuhanl Histo~y 
Applications of the ecological and sociological 
approaches to the study of evolutionary 
process and culture history. 

. E. Lanning and Staff 
,3 credits, repetitive 

ANT 551 Economic Anthropoloc 
Economic life of primitive peoples and 
precapitalistic civilization with emphasis on 
the integration of the economy with 
technology and with social and political 
institutions. 
P. Carrasco 
3 credits 

ANT 553 Polhical AnthropololY 
Political Anthropology .deals with selected 
readings of major trends of anthropological 
political theory, including study of factions, 
leadership, volunteer associations, patron­
client ties, and class conflict. A selected 

This course deals with the aqalysis of the 
' variant forms .by which symbolism reveals 
~ itself, considers such oral literature, ritual, 
I archite~tive, jural classification and 
t cosmologies of a range ·of cultures, especially 

those characteristic of miterate and ancient 
peoples. Different techniques of interpretation 
will be employed-structu(al, functional, 
historical, and psycholqgical-so as to give a 
well-balanced account of symbolism. 
D. Hicks 
3 credits I 

, ANT 55 Seminar in Comparative Relilion 
VarioUs theoretical and methodological 
problems in the cross-cultural stlldy of ritual 

I and belief will be examined. Students will be 
encouraged to review critically a broad 
spectrum of ethnographic materials in the 

I study of these problems. Emphasis will be on 
religious systems .not generally covered in the 
n"lDanth~opological literature of religion. 
R. Jones 

13 credits 

ANT 560 ReacHnp in Descriptive Linluistics 
The findings of linguistic science in terms of 
their application to field anthropology. 
N. Bonvillain . 
3 credits 

I 

,I • 
.' ANT 561 Peasant .~ocieties .and Cultures 

The conctpt of peasantry will be examined 
from political, religioUs, and social class 
viewpoints as well as from the more traditional 
economi view. These ~gricultural peop\les, 

I·who a ~,e essentially preliterate and 
preindustrial, are described and analyzed 
especially in relation to the national societies 
of which t'hey form a part. 1 
L. Faron . 
3 credits 

ANT 562 Presc:riptive Alliance Systems 
A comparative analysis of social and symbolic 
forms as ociated with a prescriptive alliance, 
together with ' a survey of the various' 
institutional and symbolic expressions of the 
principle of binary opposition. Special ' 
attention is paid to Southeast Asia. 
D. Hicks 
3 credits 
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ANT 600 Praeticum in Teachinl 
Staff 
Variable and repetitive credit 

ANT 601, 602 Research Seminar in 
Anthropological Theory 
Staff 
Variable and repetitive credit 

ANT 604 Tutorial in Anthropololical Theory 
Staff 
Variable and repetitive credi~ I 

ANT 610 Individual Research 
'Staff 
Variable and repetitive credit 

ANT 620 Research Seminarl in Topical 
Problems 
'Staff 
Variable and repetitive credit 

ANT 640 Research Seminar in Ethnolraphy 
and Ethnology 
Staff 
Variable and repetitive credit 

ANT' ' 650 Research Seminar in Cultural 
History 
Staff 
Variable and repetitive, credit 

ANT 660' Languale as an Analytical Tool 
Staff 
Variable and r petitive credit 

ANT 680 Special Seminar 
Selected topics in Cultural and Social 
Anthropology. topics covered will (eflect 
current interests of faculty and graduate 
students. 
3 credits 

ANT 699 Research Seminar in Fieldwork 
Problems 
Staff 
Variable and r petitive credit 



Applied Mathematics 
and Statistics 

MSA 501 Differential Equations and 
Boundary Value Problems I 
Examples of initial and boundary value 
problems in which differential equations arise. 
Existence of solutions, systems of linear 
differential equations and the fundamental 
solution matrix. Reduction to canonical forms 
and the matrix exponential. Strum-Liouville 
theory and eigenfunction function expansion. 
Green's functions. ' 
Prerequisite: MSA 505 
Recommended prerequisite: MSA 504 
3 credits 

MSA 502 Differential Equations and 
Boundary N alue Problems II 
The initial and boundary value problems for 
the wave, the heat and Laplace's equations 
illustrated by a: number of examples in heat 
conduction, vibrations, aerodynamics . 
Transform techniques, separation of 
variables, conformal mapping and 
approximation. 
Prerequisite: MSA 501 
3 credits 

MSA 503 Applications 01 Complex Analysis 
A study of those concepts and techniques in 
complex function theory which are of interest 
for their applications. Pertinent material is 
selected from the following topics: harmonic 
furtctions, calculus of residues, conformal 
mapping, and the argument principle. 
Application is made to problems in heat 
conduction, potential theory, fluid dynamics, 
and feedback systems. 
3 credits 

MSA 504 Foundations 01 Applied 
Mathematles 
An introductory course for the purpose of 
developing certain concepts and techniques 
which are fundamental in !Ilodern approaches 
to the solution of applied ~roblems. An 
appropriate selection of topics IS based on the 
concepts of metric spaces, convergence, 
continuity,' compactness, normed and Hilbert 
spaces. Included is an introduction to measure 
an.d integration. 
Fall, 3 credits 

MSA 505 Applied Alcebra I 
Review of matrix operations. Elementary 
matrices and reduction of general matrices by 
elementary operations, canonicai"forms and 
inverses. Applications to physical problems. 
Fall, 3 credits 

MSA 506 Finite Structures 
Problem-solving in combinatorial analysis' I 

and graph theory, using generating functions, 
recurrence relations, Polya's enumeration 
formula, graph coloring and network flows. 
3 credits 

MSA 508 Stochastic Models II 
Introduction to inventory theory. Economic 
order quantities and the optimality of (A,S) 
policies. Mathematical theory of reliability. 
Replacement and maintenance policies. 
Dynamic Programming and Markov Decision 
Processes. Methods of determining optimal 
decision policies. 
Prerequisite: MSA 569 or equivalent 
Fall. 3 credits 
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MSA 510 Operations Research: Deterministic 
Models II 
IntroductiQn to computational methods for 
non-linear programming problems. 
Unconstrained optimization problems. Kuhn­
Tucker theorem, gradient and penalty 
function methods. Integer programming 
formulation and methods. Branch and Bound 
and cutting plane techniques. 
Prerequisite: MSA 509; or MSA 537 and 505 
Spring, 3 credits 

MSA 511 Methods In Applied Mathematics 
lor Enpneen and Selentists 
This course is concerned with basic . 
mathematij:al questions related to solutions 
frequently encountered in engineering and 
scientific problems. Topics include series, 
sequences, convergence; integral formulas and 
relationships (Gauss, StOkes, Green's 
theorems); implicit function theorems. 
3 credits 

MSA 514 Applied Alcebra II 
This course develops and then applies those 
concepts and techniques of modern algebra 
which have been found useful in various 

,computer-oriented disciplines such ·as 
automata theory. Included are selected topics 
from the following areas: general theory of 
algebraic systems, lattice theory, semi-groups, 
groups and ring theory. 
Prerequisite: MSA 505 
3 credits 

MSA 516 Speelal Functions 01 Applied 
Mathematies 
A study of the more ~ommon higher 
mathematical functions which are required for 
the analytical solution of engineering and 
scientific problems. Topics include: 
orthogonal sets of functions, recursion 
formulas, series solution of linear differential 
equations, Fourier-Bessel expansions, 
functional equations, application to boundary 
value and initial value problems. 
3 credits 

MSA 517 Ordinary Differential Equations 
This course deals with theory and properties of 
ordinary differential equations which are of 
importance in the application of this subject. 
Among the topics covered are solutions of 
singular equations; boundary value problems; 
the Green's function method and eigenvalue 
problems. 
3 credits 

MSA 520 Mathematical Modelling in the 
Analysis 01 Public Systems 
Review of models relating to the qyestions of 
the improvemen~ in delivery of urban service 
systems (e.g., fire, police, health, sanitation, 
transit). Topics include optimal location and 
districting of public facilities, distribution 
networks, models of congestion and delay in 
municipal services, optimal deployment of 
emergency vehicles. 
3 credits 

MSA 521 Mathematieal Models In 
Physlolopcal Selences 
Mathematical models of blood flow and renal 
function. Numerical solution of the counter 
current exchange models by utilizing 
information about the physiological 



struaures in the solution process. Use of 
compartmental analysis, sparse matrix 
techniques and generalized inverses. 
3 credit, 

MSA 514 Theory of Approximation 
A survey of various solutions which present 
special p'roblems in approximation theory. 
Topics covered il)clude: smoothing of data, 
least squares methods, Chebyshev 
,approximations, approximation by rational 
functions, orthogonal functions. Hilbert space 
methods, general aspects of approximation in 
normed linear spaces. 
3 credits 

MSA 516 Numerleal Analysis I 
Direct and indirect methods for solving 
simultaneOus linear equations and matrix 
inversion, conditioning and round-off errors. 
Computation of eigenvalues and eigenvectors. 
3 credits I 

MSA 517 Numerleal Analysis )) 
Numerical integration. Solution of ordinary 
differential equations. Different methods for 
partial differential equations; .consistency 
convergence and stability. Numerical solution 
of integral equations (MSA 527 may be taken 
whether or not the student has completed 
MSA 526). I 

3 credits 

MSA 538 Linear Prolfammlnl 
Formulation of linear programming problems 
and solution by simplex method. Duality, 
sensitivity analysis, dual simplex algorithm, 
decomposition. Applicatio\lS to the 
transportation problem, two-person games, 
assignment problem, and introduction to 
integer and non-linear programming. 
Corequisite: Linear algebra course 
Fall, 3 credits 

MSA 531 Generalized Invenes and Sparse 
Matriees 
Moore-Penrose, various other types of 
generalized inverses; efficient methods for 
their computation. Condition number-s and 
scaling. Factored forms of inverses of large 
spane matrices \nd their relationship to 
elimination and orthogonalization methods. 
Sparse matrices and graph theory. 
Applications to applied problems in linear 
programming. 
3 credits 

MSA 531 Mat~matieal DemolraPhY 
A one-semester introduction to buman 
demography. Topics 'will include survival and( 
childbearing probabilities, discrete and 
continuous models for the birth renewal 
process, marriage models, ' migration, 
occupational mobility, kinship and the 
problems of inferring birth and death rates 
from census data. 
Fall, 3 credits 

MSA 533 Inteaer Prolrammlnl 
Discrete optimization. Linear programming 
in which the variables are restricted to be 
inteser-valued. Cuttina ~lane methOO$, 
enumeration methods and group theoretic 
methods. Special treatment of knapsack 

problem, travelling salesman problem and 
cutting stock problems. 
Prerequ'site: MSA 530 
Fall, 3 credits, odd-numbered years 

MSA 534 Non-Linear Prolrammlnl 
Necessapr and ~ufftcent conditions for un­
constrained and constrained optima. The 
geometric background is developed using 
tangents and cones in firiite 'dimensional 
spaces. Computational methods, including 
interior (penalty function), boundary 
(gradient projection), and exterior (cutting 
plane) approaches. 
Prerequisites: MSA S3Q or permission of 
instructor. 
S pring, a credits 

MSA 535 Stochastic Proc:esses 
Review of probability theory. Poisson 
processes. Renewal theory. Markov processes. 
Applications to queues, statistics and other 
problem.s of engineering and social sciences. 

, Prerequisite: MSA 569 or equivalent 
Spring, i3 credits 

MSA 536 Queueinc Theory 
Introduction to the mathematical aspects of 
congestion. Birth and death processes. Queues 
with service priorities and bulk service queues. 
Analysis of transient and steady state 
behavior. Estimation of parameters , 
Applications to engineering economic and 
other systems. 
prerequisite: MSA 569 
Fall, 3 credits, even-numbered years 

MSA 537 Inventory Theory 
Nature of inventory systems. Design and 
control. Continuous and periodic review 
policies, Economic order quantities and the 
optimality of (&, S) policies. 
Prereq isites: MSA 569 
Fall, 3 credits, odd-numbered years 

MSA 538 Operations Restareh II: Stoehastle 
Models 
Queueing problems under varying 
assumptions on input, service mechanism and 
queue discipline. Basic ideas of inventory 
theory. Introduction to statistical decision 
theory. Monte Carlo methods. 
Prerequisite: MSA 569 or equivalent 
3 credits 

MSA 539 Network Flows 
Theory of flows in capacity constrained 
networks. Topics include: maximum flow, 
feasibility criteria, scheduling problems, 
matching and covering problems, minimum 
length 'paths, minimum cost flows and 
assdciated combinatorial problems. 
Prerequisite: MSA 530 or permission of 
instructor 
Spring, a credits, even-numbered years 

MSA ~O Modellnl Laboratory 
Student~ undertake practical operations 
research problems. Lectures on case studies of 
recent systems analysis projects by faculty and 
local industrial/governmental groups. 
Students must present a lecture on their 
project. 

I Prerequisite: Permission of the instructor 
Spring, 3 credits 
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MSA 541 Mathematical Theory o( Nudear 
Reacton 
Nuclear reactor~ as 'an energy source. Topics 
to be treated are: introduction to mUltiplying 
systems with nuclear reactors as prime 
examples; transport equations, properties and 
solutions techniques; problems in moderation 
theory; the age equation; stochastic and 
Monte Carlo approaches; problems in 
homogeneous and heterogeneous reacton; 
group diffusion equations. 
Prerequisites: MSA 251, MSA 551 or MSA 
569 or equivalent and MSA 217 or MSA 220 
or MSA 517 
3 credits 

MSA 543 Actuarial Sclenee I: The Theory of 
Inter~t . 
This course will cover the material required for 
Part 3(b) of the examinations for the Society 
of Actuaries, basic concepts of interest theory. 
The different types of annuities, amortization 
schedules and sinking funds. Bonds; yields and 
coupon rate; common and preferred stocks. 
3 credits \ . 

MSA 544 Actuarial Sdenees II: Life 
Contincenc:ies 
This course covers the material required for 
part 4 of the Actuarial Exams. The mortality 
tables, endowments and insU(ance. Premiums 
and premium reserves. Allowance for 
expenses. Generalizations to multi-life 
situations. Introduction to popUlations 
theory. Solution of sample problems for each 
topic. . 
Prerequisite: Actuarial Science I or 
equivalent. 
3 credits 

MSA 545 Graph Theory and Applleations 
Basic structure of undirected and directed 
vector space analysis of graphs, applications. 
3 credits 

MSA 547 Statlstinl Methods for 
Environmental Enpneerinl 
A one semester survey course in statistical 
methods. Applications will be to water and air 
quality programs. Topics: basic concept of 
sampling a,nd data analysis, and of linear 
modelling procedures. The techniques of 
analysis of variance and linear regression will 
also be discussed. 
Fall, 3 credits 

MSA 548 Models for Water Resource 
Man.lement 
Introduction to cost benefit analysis and linear 
and integer progra'mming techniques. Optimal 
sitting applied to water supply and treatment. 
Multi-dimensional regional optimization. 
Spring, 3 credits 

MSA 550 Alcebralc Coding Theory 
Utilizing concepts and results from modem 
algebra and number theory which are 
developed in the course, a study is made of 
those error-correcting codes whose basic . 
structure is algebraic. Among the classes of 
codes considered are those designed, 
respectively, as: linear, cyclic, BCH, perfect, 
and residue. 
Prerequisite: Permission of the instructor 
3 credits 



MSA 553 Control Tbeory 
Introduction to optimal control via the 
c:alculus of variations. Discussions of 
functional minimization from optimal control 
viewpoint. Introduction of state variable form 
for linear differential equations used to solve 
linear, quadratic cost, optimal control 
problem and time minimum control for some 
simple systems. Derivation of matrix Ricatti 
equation. Presentation of linearization on , 
nonlinear differential equations using 
perturbation techniques. 
Prerequisite: MSA SOl 
3 credits 

MSA 557, 551 Eluticlty I and II 
This coune is identical with ESC 541, 542. 
3 credits 

MSA 563 Comptltadonal FluId Dynamics 
Finite difference methods and relaxation 
methods for solving the incompressible flow 
equations. Methods of characteristics, finite 
difference methods using explicit artificial 
viscosities and implicit artificial damping for 
solvina the compressible flow equations. 
Numerical treatment of shocles. Various 
miahty hydrodynamic codes. 
Prerequisite: Permission of instructor 
3 credits 

MSA 565 Wan Propaptionl 
Theory of propaption of vector and scatar 
waves in bounded and unbounded regions. 
Equivalence theorems of field theory. 
Development of methods of geometric:al 
optics. Propagation in inhomogeneous and in 
anisotropic media. Green's function for 
boundary-value problems. 
3 credits 

MSA 5e Introcluction to Applied Probability 
Sample spaces; conditional probability and 
independence, random variables and 
functions of random variables; binomial, 
PoiSlon, normal, and other special 
distributions; moment-generating functions; 
law of tarae numben and central limit 
theorem; Markov chains. Applications to 
statistics. 
3 cred~s 

MSA 57. Mathematical Statlstici I: 
r..dmatIoa 
Samplina distribution of means and variances; 
introduction to moment calculations and 
order statistiCS. Theory of maximum 
likelihood estimates, Pitman estimates and 
sufficient statistics. Parametric confidence 
intervals and fiducial intervals. Cramer-Rao 
bounds, Fisher's Information Matrix, other 
bounds on variance of estimaton. 
Prerequisite: MSA S69 or equivalent 
3 credits. 

MSA 571 Mathematical Statiltles II: 
HJPOtbelia Ttltlna 1 

Decision problems, Neyman-Pearson lemma, 
. likelihood ratio tests, uniformly most 
powerful tests, unbiased tests, invariant tests, 
sequential tests, non-parametric tests. 
Introduction to testl on continaency tables 
and multivariate data. Bayesian approaches 
and introduction to current research 
problems. 
Prerequisite: MSA S69 or equivalent 
3 credits 

MSA 57l, 573 EllploraCory Data AnaIJ. I, n 
Introduction to exploratory techniques: stem 
and leaf plots, location and scale estimates, 
common transformations, rearession, analysis 
of residuals. Two-way analysis. Exploratory 
analysis of more complex tables. Advanced 
techniques including smoothers. 
3 credits 

MSA 575 Data Anal,.11 Laboratory 
Directed quantitative research problem in 
conjunction with currently existing research 
proarams outside the department. Students 
specializing in a particular area will work on a 
problem from that area; others will work on 
problems related to their interests, if possible. 
Efficient and effective use of computers. Each 
student will give at least one informal lecture 
to his colleagues on the research problem and 
its statistic:al aspects. 
Prerequisite: Permission of the instructor 
3 credits 

MSA 57. Rep-_Ion Theory , 
Classical least squares theory for regression 
including the Gauss-Markov theorem and 
classical normal statistical theory. An 
introduction to stepwise rearession, 
procedures and exploratory data analysis 
techniques. Analysis of Variance problems as 
a ~ubject of regression. Brief discussions of 
robustness of estimation and robustness of 
design. 
3 credits 

MSA 511 Anal,.11 of V.lance 
Analysis of models with fixed effects. The 
Gauss-Markov theorem; construction of 
confidence eUipsoids and tests with Gaussian 
observations. Problems of multiple tests of 
hypotheses. One way, two' way, and higher 
way layouts. Analysis of incomplete designs 
such as Latin squares, incomplete blocks, and 
nested designs. Analysis of covariance 
problems. 
Prerequisite: MSA S69, 570 or 572 or 
permission of instructor 
3 credits 

MSA 511 Desl ... of Ellperlments 
Discussion of the accuracy of experiments, 
partitioning sums of squares, randomized 
designs, factorial experiments, Latin squares, 
confounding and fractiOnal replication, 
response surface experiments and incomplete 
block designs. 
Prerequisite: MSA 569 or equivalent 
3 credits 

MSA 515 SamPUnI Techniques 
Properties of simple random sampling, 
application to estimating proportions and 
sample sizes which give predetermined 
accuracy. Stratified randon samples; Neyman 
allocation. Ratio and regression estimates, 
accuracy and bias, systematic sampling, 
cluster sampling, two stage sampling. 
Prerequisite: MSA S70 
FaD, 3 credits 

MSA 516 Time Seriel 
Analysis in the frequency domain. 
Periodoarams; approximate tests, relation to 
rearession theory. Prewhitening and digital . 
fiben. Common data windows. Fast fourier 
transforms. Complex demodulation, Gibbs 
phenomenon issues. Times domain analysis. 

I 

. , 

Prerequisite: MSA S69 and MSA 570 
3 credits 

MSA ~7 Non-p ........ k Statiltles 
This courSe will cover the applied non­
parametric statistical procedures-one sample 
Wilcoxon test, two-sample Wilcoxon test, 
runs test, Krus1tal-Wallis test, Kendall's tau, 

, Spearman's rho, Hodges-Lehman estimation;. 
Friedman analysis of variance on ranles. The 
course will give the theoretical underpinninp 
to those procedures, showina how exiltin, 
techniques may be extended and new 
tech~iques developed. An excursion into the 
new problems ofm\lltivariate non-parametric: 
inference wiD be made. 
Prerequisites: MSA 252, MSA 312 or 
equivalent 
Fall, 3 credits 

.1 

MSA 511 BloItatiltia 
Statistical techniques for plannina and 
analyzing medical ' studies. Plannina and 
conducting clinic:al trials and retrospCctive 
and prospective epidemiological studies. 
Analysis of survival times includina sinai)'­
censored and doubly-censored data. 
Quantitative anel quantal bioassay, two-staat 
assay., routine bioassay. Quality control for 
medical studies. 
Prerequisite: MSA 570 or permission of 
instructor 
Fall, 3 credits 

MSA 599 Research 
Variable and repetitive credit 

MSA 604, 605 ProbabiUty Theory I, )) 
I Mathematical foundations of probability, 

distribution functions and characteristic: 
functions, limit theorems, random walks, 
con~itional expectation, Markov property, 
Brownian motions, Poisson process. Infmiteiy 
divisible processCs. martinples, stochastic 
integral and stochastic differential equatiOftl. 
Prerequisite: MSA 504 or MSM 512 . 
3 credits . 

MSA 611 Theory of Partial DIff ....... 
EquadoDS and Deir Applications 
Theorem of Cauchy and Kowalesky; 
classification of partial differential equatioDS 
in general; characteristics; potential theory 

. and elliptic equations; hyperbolic equatiOns 
and propagation of discontinuities, parabolic 
equations, various methods of solvina partial 
differential equations; applications to 
problems in electromaanetic., solid 
mechanics, plasma physics. I 
Prerequisite: MSA S02 
3 credits 

I 
MSA 615 Nonlln .. Differential EquatioDI 
Existence, uniqueness, and continuity 
theorems. Approximate solutions by method 
of iteration. Study of autonomous .ystems. 
Phase plane analysis, periodic solutions. 
Singular points, cycles, limit cycles. Theory of 
bifurcation. Stability theory, Liapunov 
function. . Analytical and aeometrical 
investiptions of second-order equations such 
as van der Pol's and Lienard'. equations. 
Prerequisite: MSA SOl 
3 credits 



MSA 610 Theory and AppHcatlons of Larae 
Seale Networks ' 
A rigorous treatment of mathematical 
techniquC$ used to answer many pr~ptical 
questioo,s' arising in the study and design of 
large; scJe net,!\,orks. Emphasis on the 
development of algorithms. Several lectures 
de~oted ' to specific applications to computer 
network.s to be used throughout the course. 
PrerCqllisite: MSA S37'or equivalent 
3 credits , . 

1 " 
MSA 621 Numerical Solutions of Partial 
Differential Equations 
Variational form of· the problem, Ritz 
Galerkins, collocation and mixed methods; 
triangular, rectangular {2-D) and tetrahedral 
element (3-D); accuracy, convergence" , 
stability, solutions of linear, nonlinear steady 
state and dynamic problems; implicity, 
explicity time integration; equivalence offinite 
element and finite differt:nce methods. 
Prerequisite: MSA S02 or equivalent 
3 credits 

MSA 627 Theory of In~ell'al Equations andl 
Their Applications , 

MSA 691 Toples in AppUed Mathematics 
Varying topics, selected from the list below if 
sufficient interest is shown. Several topics may 
be taugh concurrently in different sections. 
3 credits 

Stochastic Modelling 
Control Theory and Optimization 
Mixed Boundary Value I}roblems in 

Elasticity 
Advanced Operational Methods in Applied 

Mathematics 
Applied Mathematics 
Approximate Methods in the Boundary 
Value Problems in Applied Mathematics 
Foundations of Passive Systems Theory 
Partial Differential Equations 

MSA 698 Pi-acticum In Teachinc 
3 credits, repetitive 

MSA 699 R~arch 
Variable and r~petitive credit 

Integral equations with degenerate kernels, 
equations of the second kind, iterative 
'solutions, contraction mapping principle, 
Fredholm theory, spectral theory for 
symmetric kernels. Volterra equations or'the 
first and second kind, equations with weakly 
singular kernels, simultaneous systems, 
applications. r 
Prerequisite: MSA S04 and MSA 50S 
3 cre(Jits Cellular 
MSA 628 Applications of I[unctional An~lysis 
hitroduction to silch topics as unbounded 
operators and ,the closed graph theorem, 
coiivexity and' weak convergence in ' Hilbert 
space ' and d:egree theory. Applications tQ 
monotone operators and the stability of 
nonlineiu systems, Schwartz distrbutions and 
passive linear systems, and to the solution of 
nonlinear equations. 
3 credits , 
MSA 635. 636 Realizability Theory I and II 
Banach-space-va,lued distributions. The 
postulational foundations of linear system 
theory. time-varying Banach systeJlls, the 
kernel. theorem and composition. Causality 
and realizability. Time-in-variant Banach 
systems and, con'volution. Hilbcm ports and 
passivity. The admittance and scattering 
formulisms. Representation theorems. ~ 
ports. Synthesis of Hilbert ports. 
Corequisite: MSA 628 or MSM ,SS4, MSM 
SSS ' 
3 credits 

M~,A 6,51 , Nonl~near . Analysis and 
Optimization 
'iterative methods for solving nonlinear 
oPerator equations. Frechet differenti~ls, The 
Ne~on-Raphson method in function, space. 
and nonlinear boundary value problems. The 
Courant penalty concept and constrained 
op~imization. General mUltiplier rilles. 
Variable metrjc gradient techniques and 
gradient projection 'for nonlinear least square 
methods, with applications. 
3 credits 

and Developmental 
Biology 

BCD SOO Dlreeted Readings in Galetlcs and 
Developmental Biology 
Directed readings 'in topics of current interest, 

, under supervision of a faculty sponsor 
culminating in ene or more critical review 

, papers. 
Prerequisite: Sponsor and approval of 
Masters Programs Executive Committee 
Yearly 

I I_~ credits, repetitive 
Staff 

BCD 527 Photoperiodic Control-6fPlant and 
Anlmal Development 
Examination of seaspnally correlated 
developmental processes that are modulated 
and controlled by light, the physiological and 

, biochemical ·pathways whereby the control is 
mediated, and the nature of the biological 

I timing mechanism involved. Topics will 
include flowering and phytochrome system; 
insect development; annual reproductive 
cycles in birds and mammals; the Bunning 
hypothesis; and circannual rhythms. 

! 

Fall, alternate years, 3 predits 
Edmunds 

BCD 529 OrganeDe DeVelopment 
This course is concerned primarily with the 
development of the mitochondrion and the 
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chloroplast. Subjects will include the 
biogenesis of these organelles and · their 
relation to and interaction with the nucleus. 
Emphasis will be on genetical and biochemical 
analysis. 
Fall, alternate years, 3 credits 
Lyman 

BCD 530 Projects in Developmental BIoIoI)' 
Individual laboratory projects, closely 
supervised by st ff members, to be carried out 
in staff research laboratories on a rotation 
basis. 
Fall and spring, 2 credits 

BCD 531, 5~2 Graduate Seminar in 
Developmental Blolol)' , 1 

Seminars are given by graduate students on 
current literature in the field of developmental 
~iology. 
Fall an~ Spring, I credit 

BCD 535 PhysiolOU and Develop!DCllt . of 
Higher Plants 
Survey of selected topics in plant physiology 
with emphasis on developmental aspects. 
Areas from which speC;ific problems will ' be 
selected indude photomorphogenesis, 
hormonal control of plant growth, aild plant 
tissue culture. ' 
Fall, 2 credits 



BCD 537 Physiology and Biochemistry ofthe 
Cell Cycle 
An integrated view of the cell developmental 
cycle in prokaryotes and eukaryotes. Topics 
considered will include cell cycle anatomy; cell 
popUlation dynamics; general patterns of 
nucleic acid synthesis; regulation of enzyme 
activity during the cell cycle; temporal control 
of gene expression; development and function 
of cellular organelles during the cell cycle; and 
the control of cell division. 
Fall, alternate years, 3 credits 
Edmunds 

BCD 599 Research 
Original investigation under the supervision of 
a member of the staff. . 
Fall and spring, credit to be arranged 

BCD 621, 622 Denlopmental Biology 
Seminar 
A weekly series of seminars by members of the 
staff, postdoctoral students, advanced 
graduate students, and visiting scientists on 
current research in developmental biology. 
Fall and spring, I credit 

I 

BCD 656 Comparative Cell and Tissue 
Biology 
Introduction to the structural organization of 
cells and tissues and to the way structure 
relates to function . Particular emphasis placed 
on cell organelle structure and function in 

specialized cells 'in tissues. The organization 
and interaction of cells in tissues also will be 
covered. 'The course will be comparative and 
will include examples of tissues, from 
vertebrates and invertebrates. 
Spring, 4 credits 
(crosslisted with HBA 656) 

BCD 657 Principles of Development 
This course will deal with developing systems 
at all levels from the morphological to the 
molecular. Illustrative matenal from both 
animal and plant kingdoms will be used. 
Special attention will be giv~n to 
gametogenesis, genetic control of early 
development, translational control of protein 
synthesis, the role of cell division and cell 
movements, and cell-cell interactions in 
defining developing systems. 
Prerequisite: BCD 656 
Fall, 3 credits 
(cross listed with HBA 657) 

BCD 681-684 Advanced Seminars 
Topics to be arranged. 
Fall and spring, variable and repetitive credit 

BCD 699 Research 
Origil)al investigations undertaken as . part of 
the Ph.D: program ' under supervision of 
research committee. 
Fall and spring, credit to be arranged 

Chemistry' 
CHE 501 Structural Organic Chemistry 
A discussion at an advanced level of the most 
important features in structural theory, such 
as steric hindrance and strain, conformation 
analysis, stereochemistry, aromaticity , 
applied , molecular orbital theory, and the 
modern methods of structure determihation. 
Fall or spring, :3 credits 

CHE 502 Mechanistic Organic Chemistry 
A consideration of the most important means 
of dissecting the detailed pathways of organic 
reactions. The use of substituent and medium 
effects on reactions proceeding through 
heteropolar, free radical and isopo'lar 
transition states is discussed; some unstable 
intermediates and unusual molecules are 
included. 
Fall or spring, 3 credits 

CHE 503 Synthetic Organic Chemistry 
A survey of the most important organic 
'reactions from the viewpoint of synthetic 
utility; including many recent illnovations in 
this field. The mechanisms of these reactions 
are discussed with the purpose of bringing out 
unifying features among them. 
Fall or spring, 3 credits 

CHE 511 Structural Inorganic Chemistry 
Properties and reactions of inorganic 
compounds are considered from the viewpoint 

I of molecular and electronic structure. Various 
models used to describe and / or predict 
molecular structures are considered. Valence 
bond, crystal field, and molecular orbital 
theory are applied to inorganic compounds. 
Relationships between molecular and 
electronic structure are discussed. 
Fall, 3 credits 

10 

f 

CHE 512 Physical Methods in Inorganic 
Chemistry 
Information {rom modern physical methods 
concerniQg the mOlfcular and electronic '. 
structures of inorganic compounds is 
surveyed. The relationship of this information 
to the chemical and other physical properties 
of these compounds is discussed. 
Spring, 3 credits 

CHE 513 Reaction Mechanisms in Inorganic 
Chemistry 
Reactions of inorganic and organometallic 
compounds taken from throughout the 
periodic table are studied from a mechani~tic 
viewpoint. Modern techniques used in the 
elucidation of mechanisms are surveyed, 
experimental results are evaluated, and 
theoretical interpretations are discussed in the 
context of thermodynamic an~ structural 
parameters. 
Spring, 3 credits 

CHE 521 Quantum Cltemistry I 
Quantum theoretical concepts are discussed. 
Schrodinger wave mechanics and related 
mathematical techniques are illustrated by 
treatment of systems -of chemical interest. 
Designed to form the theoretical basis for the 
stuhy of chemical bonding, molecular 
structure, spectroscopy, and molecular 
collision phenomena. 
Fall, 3 credits 

CHE 522 Quantum Chemistry II ./ 
Matrix representations of quantum 
mechanical operators. Problems in time 
dependent quantum mechanics with the 
derivation of both approximat,e and exact 
solutions. The elements of group theory with 

. applications to atomic, molecular, and solid 
state systems. 

, Spring; 3 credits 

CHE 523 Chemical Thermodynamics 
A rigorous development of the fundamentals 
of thermodynamics and its application to a 
num ber of systems of interest to chemists. 
These systems include electrochemical cells, 
gases, homogeneous and heterogeneous 
equilibrium systems. An introduction to 
statistical mechanics will also be included. 
Fall, 3 credits 

CHE .526 Chemical Kinetics 
An intensive study of rates of chemical 
reactions and in particular the relationship 'of 
kinetic studies to the determination of reaction 
mechanisms. Experimental methods will be 
discussed with emphasis on the determination 
of rate laws. The theoretical treatment will 
include discussions of the kinetic theory and 
the f,ransition-state theory approaches to 
chemical kinetics. 
3 credits 

CHE 528 Statistical Mechanics 
Theory of the canonical and grand ensembles 
of quantum mechanical systems. Study of the 
effect of intermolecular forces upon the 
thermodynamic functions of classical fluids 
via the theory of the configuration integral, the 
theory of molecular distribution functions, 
and the McMillan-Meyer solution theory. 
This includes a study of some approximation 
methods such as cluster expansions and 

I, 



integral equations. An introduction to the 
,theory of transport and relaxation coefficients 
of systems of interacting molecules. 
3 credits 

CUE 529 Nuclear Chemistry 
Topics include the properties of radioactive 
substances and their use in the study of 
chemical problems; nuclear structure; nuclear 
reactions; radioactive decay and growtl}; 
interactions of radiation with matter; 
detection and measurement of radiation; 
application of radioactivity to chemical 
problems such as kinetics, structure and 
analysis; artificially produced elements. 
Fall or Spring, 3 credits 

CUE 530 Physical Cheml.try of 
Macromolecules 
An investigation of the gross and fine structure 
of macromolecules in solution as revealed 'by 
hydrodynamic behavior (e.g., ultracentri­
fugation, visc;osity), spectroscopic properties 
(e.g., ultraviolet hypochromism, circular 
dichromism, magnetic resonance spectra), and 
the thermodynamics of interaction with small \ 
molecules. Theory of conformation changes. 
3 credits 

CUE 531 Departmental Researeh Seminar 
Meetings at which first-year graduate students 
learn about the research activities of the 
departmental faculty. 
Fall, I credit 

CUE 532 Literature Seminar 
Students select and discuss topics from the 
current literat~re. 
Spring, I credit 

CUE 557/558 Methods and Techniques of 
Experimental Chemistry I 

Principles and practice oftechniques currently 
used in the study of'molecular properties and 
for the synthesis, isolation, purification, and 
identification of compounds. Students select I 

experiments that are organized as modules iii 
their area of interest. 

CUE 589 Directed Stud), 
Subject matter varies according ty needs of 
student. ' 
Variable and repetitive credit 

CUE 590 M.S. Term Paper 
Independent study leading to a term paper on 
a selected topic in chemistry, chemical 
applications, or chemical pedagogy. 
Summer, fall, or spring. 3 credits '. 

CUE 601 Special Topics In Synthetic Or.anlc 
Chemistry 
The subject matter varies depending on 
interests of students and staff. It may cover 
such areas as heterocyclic chemistry, 
organometallic chemistry and the chemistry of 
or~anic molecules containing second-row 
elcments. The emphasis is on fundamental 
considerations and recent developments. 
Variable and repetitive credit 

CUE 602 Special Topics In Physical Or.anlc 
Chemistry 
The. subject matter varies depending on 
interests of students and staff. It' may cover 
such areas as photochemistry, theoretical 

organic chemistry and the chemistry of 
unstable intermediates; the emphasis is on 
fundamental considerations and recent 
developments. 
Variable BJ;Id repetitive credit 

CUE 610 Practlcum In Teachln. 
Practice instruction in chemistry at the 
undhgraduate level, carried out under faculty 
orie~tation and sllpervision. A minimum of 
two jsemesters of CHE 610 is required of all 
candidates for graduate researclh degrees in 
chemistry, lunless explicitly waived by the 
Ichairman. 

I 

Variable nd repetitive credit 

CUE 623 Molecular Spectroscopy , 
.A detailed description of the theory and 
practice f molecular spectroscopy. Topics in 
the time evolution of molecular energy states 
encompassing both theory and recent 
developments in the experimental techniques 
also are presented. 
2 credits 

CUE 624 Ma.netle Resonance 
the theory of magnetic and electrostatic 
interactions among nuclei and electrons, and 
of the magnetic resonance methods used to 
investigate them. Applications of magnetic 
r~onance spectroscopy to a number of topics, 

I including rate processes, electronic structures, 
conformations. and motions of molecules, 

• structures and electronic properties of solids, 
and biological problems. 
2 credits 

CUE 625 Molecular Structure and 
Crystalloll"aphy 
Experimental methods in the determination of 
molecular structure. The relationship of 
structure to chemistry. The emphasis will be 
on the determination of structure in the solid 
state, particularly by X-ray crystallography. 
2 credits 

CUE 626 Computer-ControUed Experi­
mentation In Chemistry 
Basic concepts and practice in on-line data 
acquisition and display, interfacing 
techniques, feedback control as applied to 
chemical instrumentation. Students will 
design, simulate, and/or perform actual 
experiments with the computer. 
3 credits 

CUE 682 Sp~al Topics In IlIOrlanlc 
Chemistry 
Subject matter varies, depending on interests 
of students and staff, but will cover recent 
de~elopments in inorganic chemistry. 
Variable and repetitive credit 

CUE 683 Special Topics In Physial 
Chemistry 
Subject matter varies, depending on interests 
df students and staff, but will cover recent 
developments and advanced topics in physical 
chemistry. 
Variable and repetitive credit 

CUE 694 Chemical BiololY Seminar 
I credit, repetitive 

CUE 695 Inor.anic Chemistry Seminar 
I credit, repetitive 

CUE 696 Or.anic Chemistry Seminll{ 
I credit, repetitive 

CUE 697 Physical Chemistry Seminar 
I credit, repetitive 

CUE 698 Colloquium 
Variable credit ' 

CUE 699 Resea eh 
Variable and repetitive credit 

Comparative Literature 

I CL T 500 Literary Theory I: From Antiquity to 
the 19th Century 
An exami ation of the basic texts in criticism 
and critical theory from antiquity to the 19th 
century. Stress vltill be placed on prevailing 
philosophical and aesthetic issues, on cultural 
'contexts, and on the basic concepts of the 
nature anti function of literature. 
Fall, 3 credits \ 
H.Gross 

CLT 501 ~iterary Theory II: Modern Trends 
This course will consider trends in the 
development of literary theory from the 

I beginnings of the 19th century to the present. 
The class will consider texts by Hegel, 
Coleridge, Taine,. Valery, Lukacs, Richards, 
Sartre, Frye, Barthes and Derrida. 
Spring, 3 credits 
H. Silverman 

CL T 502 Problems In Translation 
After suitable theoretical preparation, the 
student plans and carries out a translation of a 
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literary text. For Spring 1979, the class will 
translate works from German or Latin. 
Students must demonstrate compe.tency in 
either language. 
Spring, 3 credits, repetitive 
H. Gross 

CL T 508 Literature In Relation to Other 
Disciplines 
Disciplines: Myth and Anthropology 
The class will study the basic myths in their 
anthropological context and their importance 
for the cultural traditions and literature. 
Reading and discussion will focus on the myth 
of genesis, of the beginning of cooking and 
sex, of the first sacrifice, the eating ofthe gods, 
and the suffering of the innocent in the myths 
from Hebrew-Christian tradition, Greek 
culture, and to some extent the Babylonian 
and South American Indians' rites and 
mythology. The class will start with the Old 
Testament, Aeschylus' Prometheus Bound, 
and will end with Levi-Strauss' structuralist 
interretation of myths and Barthes' myths of 



J 

modern civilization. 
Fall, 3 credits, repetitive 
Jan Kott 

CL T 599 Independent Study 
Variable and repetitive credit 

CLT 600 Seminar in Style and Structure: 
Lyric Poetry 
A comprehensive survey of lyric poetry from 
the third through the fifteenth centuries. 
Material will be drawn primarily from Latin, 
Provencal, Old French, Italian, Middle High 
German, and Middle English lyric poetry. 
Emphasis will be placed \ on formal 
characteristics, especially structure and style, 
in order to trace the developinent of the genre. 
Fall, 3 credits, repetitive 
W. Scheps 

CLT 60{ Seminar in Literary Theory: Critical 
Approaches to the Novel 
The course will investigate different 

diachronic and synchronic methods of novel 
criticism. In addition to generic 
considerations, we will investigate the 
theoretical presuppositions underlying 
attitudes toward fictional prose. Among the 
topics considered will be Marxist literary 
theory, narrative grammar, mimetic criticism 
and the problem of realism. 
Spring, 3 credits, repetitive 
S. Petrey 

CL T 690 Thesis Research 
Variable and repetitive credit 

CL T 698 Practicum in Teaching 
3 credits, repetitive 

CL T 699 Directed Readlnp for Doctoral 
Candidates 
Variable and repetitive credit • 

Computer Sciences 
MSC 502 Computer Architecture 
Starts with functional components at the level 
of registers, busses, arithmetic, and memory 
chips, and -then uses a register transfer 
language to manipulate these in the design of 
hardware systems up to the level of complete 
computers. Specific topics also included are -
microprogrammed control. I / O systems and 
device interfaces, control of memory 
hierarchies, and parallel processing 
organizations. - . 
Prerequisites: MSC 102 and ESE 318 
Fall, 4 credits 

MSC 520 Techniques for Software Design 
Topics relevant to software design and / 
development especially those relating to 
commercial/ industrial programming 

environment. To include system and module 
construction and decomposition 
methodologies (top - down, bottom up, 
hierarchial), structured programming 
concepts, maintainability, reliability, program 
and system documentation (design spec's 
implementation spec's, user manual), 
management of software ("Mythical Man 
Month" etc ... ), psychology of computer 
programming, Imd programmers. 
Fall, 3 credits 

MSC 52, pata Structures 
Representation and organization 9f 

. information as date inside and outside I a 
computer. Basic concepts and formal 
descriptions of data structures. 
Implementation and storage management. 
Fall, 4 credits 
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MSC 522 Compiler Desi ... 
Investigates contemporary methods of 
programming language implementation, 
in~luding table-driven syntax analysis, run­
time storage management, symbOl table 
organizations, error recovery, code 
generation, compiler. checkout .nd 
verification. Students will participate in a term 
project involving design of an actual 
compil~. 
Spring, 4 credits 

MSC 524 Laboratory in Computer Seienee 
A significant programming problem or digital 
system design will be undertaken. Solutions 
are to include all aspects of large-scale 
problem-solving including cost analysis, 
design, testing, and documentation. The 
course will extend over two semesters. 
Fall semester, 2 credits 
Spring semes\er, 3 credits 

MSC 525 Operatinl Systems 
Review of batch processing systems. 
Discussion of topicS such as virtual memory, 
protection, interprocess communication and­
directory .structures in the context of several 
modern operating systems. Sequential 
processes, asynchronous operation and 
modularization of'systems. 
Prerequisites: MSC 521 and MSC 522 
Spring, 4 credits 

MSC 526 Prolramminl Lanpal' Desi ... 
Design and implementation of programming 
languages. Syntax and semantics. Data and 
control structures. Parallelism. 
Implementation problems of ALGOL 68. 
Other exaqtples from LISP, SNOBOL, 
MACROGENERATOR, PL/I, CPL.L6. 
Machine dependence, interface problems, and 
portability considerations. Systems 
specification and implementation langllages. 
Corequisite: MSC 522 
Spring, 3 c~edits 

MSC 530 Simulation and Modelinl 
Statistical aspects of sy~tems modeling. 
Syntax and usage of General Purpose Systems 
Simulator (GPSS). Mathematical-analytic 
tools of systems modeling. Analog computer 
as a modeling guide. Construction of GPSS 
working models in engineering, biology, and 
the social ,sciences. Simulation using the 
FORTRAN -language in physics, chemistry 
and engineering . 

. .corequisite: MSC 521 /. 
Fall, 3 credits 

MSC 532 Information Orcanization ancl 
Retrifval 
The construction of natural language or 
textual data. banks. String manipulation and. 
text editing. Methods to input, ed~t, and 
output textual information with a view to 
reorganization and presentation of texts and 
their derived data. Frequency' dictionaries, 
concordances, combinatorial concordances, 
indices, permuted indices, and catalogs. List 
processing techniques on direct a&:ess devices 
and their use in information retrieval, selective 
dissemination of information, and real-time 
interrogation of data banks. 
Prerequisite: MSC 521 
Spring, 4 credits 



MSC S4I Fouaclatloas of Computer Science 
The student will be introduced to those topics 
in theoretical computer science necessary for 
successfully completing subsequent courses 
(MSC 522, MSC 525). Elements of formal 
lanluages, computability, di\crete 
mathematics, and verification will be covered. 
Fall, 3 credits 

MSC sn Theoretical Foundadons of 
Computinl I 
The math~matical and logical foundations of 
computing considered at an advanced level. 
General syntax of formal languages, formal 
logistic systems, proof theory. Decision 
procedures. Functional calculi of the first 
order. Axiomatization of elementary 
arithmetic within the first order functional 
calculus. Post canonical systems. The 
informal notion of an algorithm. Formal 
characterizations of the algorithmic functions. 
Int'roduction to recursive function theory, 
computability, and unsolvability. 
Spring, 3 credits 

MSC SU Theoretical Foundations of 
Computinl II 
Recursive function theory and effective 
computability. The partial recursive 
functions. Church's thesis. The universal 
partial function, the halting problem for 
Turing machines, recursive unsolvability. 
Recursive invariance. The recursive theorem. 
Reducibility orderings and the structure of 
unsolvability degrees. 
Fall, 3 credits 

\ 
MSC SO Automata Theory I 
Finite-state machines and regular expressions, ' 
context-free languages and push-down 
automata. Turing machines and the halting 
problem, complexity of computation. 
Prerequisite: MSA 514 
Fall, 3 credits 

MSC SU Automata Theory II 
This course will center around algebraic 
methods and their allplications to computer 
science. Algebraic thebry of languages. Loop­
free decomposition of sequential'machines by 
the methods of Hartmanis-Stearns, K.rohn­
Rhodes and Zeiger. Tree automata. 
Applications to semantics of programming 
languages. , 
Prerequisite: MSA 514 
Spring, 3 credits 

MSC 541 Analysis of Allorlthms 
Complexity of computation as 'measured by 
the time, space and number of operations 
required to solve various problems under 
different methods of computation. Upper and 
lower bounds on sorting, searching, graph and 
ari~hmetic problems. Asymptotic behavior of 
fast algorithms based on divide-and-conqller 
techniques, recursion and choice of data 
structures. Among the topics to be considered 
are: qujcksort, shortest path algorithms, 
transitive ' closure; Strassen's algorithm, the 
fast Fourier transform, NP-completeness, 
intractable problems and other related topics 
in the current literature. 
Prerequisite: MSA S06 
Spring, 3 credits 

MSC 599 Research 
Variable and repetitive credit 

ESE/MSC 552 Microprocessor Destin and 
AppHcation 
This course covers the hardware of current 
microprocessors and associated large scale 
integration chips, typical available software 
including language and small operating 
system design; and finally application 
examples. Student experience with cross 
compiler, cross assembler, and cross simulator 
is included. 
Fall, 4 credits 

MSC 620 Analysis of Computer Systems 
This course will be devoted to an examination 
of various methods of computer systems. The 
basic mathematical tools to be introduced 
include elementary queuing theory and 
Markov chain theory. Topics to be discussed 
include models of time sharing systems and 

;, their components as well as algorithms used 
for scheduling, resource allocation and the 
management of virtual memory. 
Prerequisite: MSC 525 

I 

Fall, 3 cfedits 

MSC 621 Seminar In Prolramming 
Lanluales 
3 credits, repetitive 

MSC 62~ Seminar In Operating Systems 
3 credits, repetitive . 

MSC 630 Seminar in Artificial Intelligence 
'3 credits, repetitive 

MSC 6311 Seminar in Information 
Orlanlzadon and Retrieval 
3 credits, repetitive 

MSC 641 Mathematical Theory of 
Computation 
Logical foundations of computation are 
studied. Topics include: correctness models; 
semantic models; schemata. Mathematical 
logic will be a principal investigative tool. 
Prerequisite: MSC 542 
Fall, 3 credits 

MSC 645 Seminar in Theory of Computation 
3 credits, repetitive 

MSC 681 Special Topics in Programmlnl 
Lmguages 
3 credits, repetitive 

MSC 682 Specia Topics in Computer System 
Design 
3 credits, repetitive 

MSC 683 Special Topics in Computer 
Applications 
3 credits, repetitive 

MSC 684 Special Topics in Computer 
Architecture 
3 credits, repetitive 

MSC 685 Special Topics in Artificial 
Intelligence 
3 credits, repetitive 

MSC 686 Special Topics in Theory of 
Computation 
3 credits, repetitive 

MSC 698 Practicum in Teachina 
3 credits, repetitive 

MSC 699 Research 
Variable and repetitive credit 

Earth and Space 
Sciences 

ESS SOl GeololY of Lona Island 
Intensive student involv,ement in a selective 
field problem will be central to a theoretical 
and investigative appraisal of classical Long 
Island Geology, hydrology, coastal processes 
and mod.ern geo-environmental problems. 
Three lecture hours and one field trip per 
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week. 
Summer, 3 credits 

ESS 505 Experimental PetrololY Laboratory 
The course is designed to give the student , 
experience in some or all of the following 
techniques ' of experimental petrology: 



evacuated silica-glass tube experiments; one­
atmosphere quenching experiments (with and 
without controlled atmospheres); I to 5 kbar 
hydrothermal systems (uaing oxygen buffers 
where necessary); gas-media experiments up 
to 7 kbar; solid-media piston-cylinder 
experiments. 
Requirement: Completion of a project 
involving several of the above techniques; 
written report. 
Prerequisite: Permission of instructor. 
Fall, I credit 

ESS 506 Theoretical PetroiolY 
Theory of phase diagrams, Schreinemaker's 
Rules, heterogeneous equilibria, experimental 
systems of petrologic interest, properties of 
solutions. 
Prerequisites: Metamorphic and igneous 
petrology and Physical ' Chemistry or 
Thermodynamics; or permission of instructor. 
Fall, 3 credits I 

ESS 507 Petrolenesis 
Discussion of the origin and evolutionary 
history of selected types of igneous and 
metamorphic rocks by integrating the 
principles of heterogeneous phase equilibria, 
trace element and isotopic geochemistry, 
crystal chemistry, and geologic occurrence. 
Spring, 3 credits 

ESS 501 Tbe Rock Forminl Minerals 
Study of the crystal chemistry, intracrystalline 
cation . distribution (homogeneous equilibria), 
stability and paragenesis ~f the rock forming 
minerllis. Special emphasis will be placed on 
amphiboles, feldspars, micas, and pyroxenes. 
Spring, 3 credits 

ESS 509 Elect.ron Probe X-Ray Microanalysis 
Theory 'of electron excitations of x-rays, 
matrix effects and practical aspects of electron 
probe x-ray microanalysis. Intended for 
advanced graduate students who need the 
instrumental capaoilitiesfor their thesis or 
research. Registration limited to a maximum 
of 6 students. 
Prerequisites: Advanced graduate standing 
and permission of instructor. 
Spring, 3 credits 

ESS 518 Global GeololY 
A study of the global distribution and geologic 
history of platforms and orogenic belts. 
Emphasis on data necessary for 
paleogeographic reconstruction. 
FilII, 3 credits 

ESS 511 Advanced PaleontololY 
An introductory graduate-level course that 
stresses an integration of practical field and 
laboratory stQdy of fossil assemblages with 
quantitative statistical analyses of data. The 
actual content of the course varies from year to 
year; field collecting will normally be carried 
out in the lower or middle Paleozoic of the 
Central Appalachians or the Tertiary of the 
Atlantic Coastal Plain. 
Fall, 3 credits 

ESS 514 Advanced Stratiaraphy 
St\ldy of the evolution of ideas concerned with 
interpretation of the physical and histqrical 
interrelationships of layered rocks and of the 
application of these ideas to selected 
stratigraphic problems. 
Fall, 3 credits 

ESS 515 Seminar in Detrital SedimeDtadon 
Focus will be on continental margin and 
adjacent oceanic sedimentation. Topics: 
formation of continental shelves; sedimentary 
processes on continental slopes including mass 
gravity processes and canyon formation; 
sedimentation on continental rises including 
turbite fan models; concepts of geosynclines; 
and relationship of continental margin 
sedimentlltion to plate tectonics. 
Spring, 3 credits; alternate years 

ESS 516 PaleoecololY 
Relation of ecological theory 'end practice to 
paleoecological problems. Topics: mode of 
formation of fossil assemblages; biotic 
diversity; communities, evolution of 
provinces; estimation and liignificance of 
survivorship in the fossil record; autoecology 
of selected fossil invertebrate groups; and 
spatial distribution. 
Fall, 3 credits 

ESS 518 Carbonate Sediments 
An intensive study of the formation, 
deposition, lithification and diagenesis of 
carbonate sediments. Lectures and seminars 
will emphasize principles of carbonate 
deposition, facies relationships, and 
chemistry. Laboratories will emphasize 
binocular and petrographic analysis of rectnt 
and ancient carbonates. 
Spring"4 cr.edits, alternate years (even). 

ESS 519 Major Features of Evolution 
A seminar exploring the concept of pattern 
and rate in evolution; evolutionary patterns 
seen in the fossil record. Topics: types of 
evolutionary rates; evolutionary trends; 
extincti9n; adaptation and adaptive radiation; 
the origin of higher taxa; and large scale 
interactions between biological and physical 
history of the earth. 
Spring, 3 credits, alternate years (even). 

ESS 521 Isotope GeololY 
Radioactive decay schemes useful for 
determining the age of rocks and minerals. 
Evaluation of the various methods and 
consideration of problems of interpreting 
data. Application of radioactive isotopes and 
trace elements to the ~tudy of geologic 
processes and crustal evolution. 
Fall, 3 credits 

ESS 512 Planetary Sciences II 
The chemical, physical, and petrologic 
properties of meteorites are reviewed. These 
data and data for the Moon and the terrestrial 
planets are used to form a picture of the origin, 
chemical evolution, and accretion of planetary 
material. 
Fall, 3 credits 

ESS 525 Marine Geochemistry 
The chemistry of the oceans will bC: 
considered. The various mechanisms for 
regular ocean chemistry and the influence of 
ocean circulation on ocean chemistry will be. 
discussed, The chemistry of the sea floor, 
including the ocean sediments, will be 
considered. 
Prerequisite: Physical Chemistry 
Fall, 3 crc!dits, alternate years 
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ESS 526 Principles of C.bemlul 
SedimentoiOU 
A chemical approach to the study of 
sediments. Fundamental principles of 
chemical thermodynamics and kinetics, 
including isotope effects, as they pertain to low 
temperature geochemical processes; are 
presented and utilized in the discussion of I 

sedimentological processes. 
Fall, 3 credits, alternate years 

ESS 531 CrystaUine SoUds 
Principles of symmetry, single crystal and 
powder x-ray diffraction tecnhiques and 
elements of crystal structure determination are 
considered. Use of crystallographic data in the 
study of mineral systems. Laboratory in 
diffraction techniques includes extensive use 
of digital computers. 
Fall, 3 credits 

ESS 532 SoUel-State Geochemistry 
The application of crystallographic techniques 
to problems in mineral chemistry. Concepts of 
the crystalline state, order-disorder, atom 
radii, chemical bonding, atom coordination, 
solid solutions, and physical properties of 
minerals. Emphasis on silicate and sulfide 
crystal stijUctures. 
Spring, 3 credits 

ESS 543, S44 Laboratory Course in 
Astronomical Techniques I, II 
A course designed to introduce the theory, 
design and operation of modern astronomical 
instrumentation and to familiarize the student 
with the use of telescopes. Current 
astronomical techniques will be discussed with 
emphasis on methods of obs~rvational 
measurements and reduction of data. Fall 
term will emphasize optical techniques 
appropriate for wavelengths shorter than one 
micron, while spring term will deal with 
infrared and radio techniques. Either term 
may be taken independently of the other. 
Extensive laboratory and observing exercises 
may be expected. 
Fall and Spring, 3 credits each semester 

ESS S48 Cosmocbemistry 
The chemical composition of parts of the 
galaxy, the cosmic rays, stars, the sun, the 
solar wind, comets, meteorites and other sOlid . 
objects in the solar system. Relationships and 
evolutionary changes in chemical 
composition. Additional topics: 1) 
cosmochronology as evidenced by isotopic 
variations in meteorites; and 2) the interaction 
of cosmic rays with solid objects in the ~olar 
system. \ 
Spring, 3 credits, alternate years 

ESS 550 Global Tectonics 
Displacements of lithospheric plates in time 
and space. Geological and geophysical 
evidence related to the concept of plate 
tectonics. Kinematics and dynamics of plate 
motions. Origin of first-ordet crustal 
structures of continents and ocean basins. 
Spring, 3 credits, alternate years (even) 

ESS 551 PhYlics of the Earth I 
Study of the internal structure and properties 
of the earth as revealed by field and laboratory 
investigations. Topics t9 be discussed include 
the rotation and figure of the earth, gravity 
anomalies, solid-earth tides, geomagnetism 
and paleomagnetism, electromagnetic 



Induction, and heat flow and the earth's 
prescnt and past thermal states. May be taken 
independently of ESS 552 
Fall, 3 credits 

ESS. 552 Physics of the ElII1h II 
Study of the earth's structure and properties 
based on evidence from seismology and high­
pressure geophysics. Topics to be discussed 
include fundamental principles of elastic wave 
theory, body and surface wave propogation in 
layered media, earthquake source 
mec:hani~s, free oscillations of the earth and 
rheological properties of the earth's interior. 
May be taken independently of ESS 551. I 
S.pring, 3 credits ___ - ( 

£SS 553, 554 Stellar Physics I, II 
A survey of the physical principles and the 
results of astrophysical importance in the 
study of stellar structure and composition. 
Fall terip treats the problem ofstellarinteriors 
and evdlution. Specific topics include: 'the 
equation of state, nuclear reactions, stellar 
opacity sources, and energy transfer ' 
mechanisms. Spring term treats stellar I 

atmospheres and chemical abundance 
d.eterminations., Topics will include: radiative I. 
transfer, thermodynamics in the presence of a 
radiation field, ' line formation, and the 
determination of stellar temperatures, surface • 
gravities and compositions, Either term may . 

including the dynamics, thermodynamics, and 
chemistry of HI regions, molecular clouds and 
HII regIons; star formation; the dynamics and 
kinematics of the Galaxy including galactic 
rotatiow kinematics of various galactic 
compo ents including globular clusters, late 
type sta s, planetary nebulae, pulsars, atomic 
hydrogen, molecular clouds, HII regions; the 
concept of stellar populations; galactic and 

. ext rag lactic ' .radio astronomy; galaxy 
morphology and evolution, ,clusters of 
galaxies and tl:le problem of the missing mass; 
the Hubble law and observational 'tests of 
cosmology including the microwave 
background radition. This is a full year cour~e. 
Two onl1 and one-half hou,r lectures 'per week. 
Fall and ,spring, 3 credits each semester 

I 

" 

[SS 59 Methods of Astronomical Research 
This course is designed to acquaint beginning' 
graduate students with current research in the 
department and to develop basic techniques of 
reSearch in astronomy. Students work dire"t1y 
with one or more faculty members on short 
research projects that may involve using the 
astronomical literature, computer 
programming, or instrumentation in one of 
the labo atories. 
Fall an spring, I credit, repetitive 

" 

be taken independently of the othe~. Two one ] .ESS 599 ~ese~rl;h . . . 
and one-half h,our lectures per week. Fall and spring, variable and repetitive c~edlt 
Fall and spring, 3 credits each semester. , 
ESS 556 Solid-State Geophysics 

ESS Practic:um in Teaching 
I to 3 c edits, repetitive 

ESS 601 AdYl'nced Topics in AstronOmy-
AstrophysicS "-
Fail and spring, 3 credits per semester, 
repetitive 

ESS 603 Topics in PetrololY 
Variable, f to 3 credits 

ESS 604 Topics in Geo-Cosmoc:hemlstry 
Variable, I to 3 credits 

ESS 605 Topics in Sedimentary GeololY-
PaleontololY \ 
Variable, I to 3 credits 

ESS 607 'Topies in Geophysics 
Varia ble, I to 3j credits 

ESS 611 Seminar in Astronomy-Astrophysics 
Designed to treat specific subject areas in 
depth, either extending material introduced at 
the 500 level or covering topics not presented 
there. Topics recently offered or anticipated in 
the near future include: Observational 
Cosmology, Atomic and Molecular Processes, 
Planetary Atmospheres, Interstellar 
M0lecules, Advanced Topics in Radiative 
Transfer, Interstellar Grains, Quasars, and 
Galactic Nuclei. Two onf and one-half hour 
lectures per week. 
S pring, I to 3 credits per semester, repetitive. 

ESS 699 Thesis Research 
Independent research for Ph.D. degree. Open 
only to candidates for the ph.D. who has 
passed Preliminary Examination. 
Each semester, variable and repetitive credit 

Application of lattice dynamics and equations 
of state of solids to studies in high-pressure, 
high-temperature geophysics. Reviews 
experimental data from physical acoustics, 
static and shock wave compression, and 
theoretical results from finite strain and 
atomistic models. 
Prerequisites: ESS 551 and 552 or permission 

Ecology and Evo ution 
of Instructor. ' 
Spring, 3 credits, alternate years 

ESS 560 Advanced Structural GeololY 
Theory of finite strain as applied to naturally 
deformed rocks. Topics of discussion include 
the finite and incremental strain ellipsoid in 
relation (0 strain histories, examples of strain 
analysis, significance and development of 
minor structures (foliations, lineations, f!tc.) 
and mechanisms of folding, Laboratory 
emphasizes the analysis of structural geometry 
and interpretation of deformational history. 
Spring, 3 credits I . 

I BEE' 500 Directed Readines in Population 
BlololY 

il Directed readings in topics of current interest, 
under supervision of a faculty ,sponsor 

, culminating in one or more critical review 
papers. 
Prerequisites: Sponsor and approval of 
Masters Programs Executive Committee 
Yearly, f to 3 credits, repetitive 
Staff , 

BEE 501 Directed Readines in the BiololY of 
Organisms 
Directed readings in topics of cur~ent interest, 

ESS 581, 582 Astrophysical Processes I, II under supe~ision of a , faculty sponsor 
A diverse course that treats in depth various culminating in one or more critical review 
physical processes of importance in papers. 
astrophysics. Topics include theory and Prerequisite: , Sponsor an.d approval of 
astrophysical application of: statistics, Masters Programs Executive Committee 
hydrodynamics, MHD, plasmas, general I. Yearly, I to 3 credits, repetitive 
aspects of wave propogation, self-gravitating I Staff " 
systems, physics of collisionless fluids, theory ! 

of thermal and non-thermal emission of E-M 
radition, radiative transfer, and cbsmology. 
This is a full year course. Two one and one­
half hour lectures per week. 

, 
BEE 550 Princ:iples of EcololY 

• This course examines the interactions of 
organisms . . The development of theoretical Fall and spring, 3 credits each semester 

• concepts of community structure and their 

ESS 583, 584 Ga~actic Astrop~sics I, II 
A study of the Galaxy and galaxies. Specific 
areas to be treated are: the interstellar medium 

\ 

biological and evolutionary implications will 
be emphasized. There will be field and 
laborator;y work. 
Fall,14 credits 

BEE 551 Princ:iples of Eyolution 
Biological evolution including the genetics of 
populations, speciation, evolution of higher 
taxa the fossil record, and biogeography,. This 
is a ~ontinuation of the introductory sequence 
for graduate , students in Ecology and 
Evolution (following on course 550). 
Spring, 4 credits 

BEE 552 Biometry 
An intensive course in statistical' theory and 
methodology in the design .and analysis of 
biological data. TopICS incl~, analysis of 
variance, regression analysis, correlation 
analysis, and goodness of fit. 
Fall, 4 credits 

'BEE 553 Multiyariate Analysis in BiololY 
An introduction to the multivariate statistical 
analysis for biologists, Topics include: general 
least squares analysis, MANOV A, path 
analysis, cluster analysis, and factor analysis. 
Prerequisite: BEE 552 or equivalent 
S pring of odd-numbered years, 3 credits 

BEE 554 Population Genetics and Eyolutlon I 
A general introduction to mathematical 
population genetics and evolutionary theory. 
The effects of mutation, selection, and 
migration are s udied for both natural and 
experimental popUlations. 



Prerequisite: BEE 141, BEE 552, or: their 
equivalents 
Spring, 3 credits 

BEE 555 Isoenzyme Methods In Ecololical 
Genetics 
An introduction to biochemical techniques for 
inve~igations in ecology and popUlation 
genetics with an emphasis on the use of 
electrophoresis for ecO-genetic studies of 
natural.and experimental popUlations. Topics 
include an introduction to the properties of 
proteins, particularly enzymes, genetic 
variation of popUlations, and the molecular 
basis of genetic and non-genetic variability of 
enzymes. 
Spring of odd-numbered years, 4' credits 

BEE 556 Research Areas of EcololY and 
Evolution 
A description of the current reseafch areas of 
ecology and evolution broadly conFCived. All 
first year Ecology and Evolution students are 
expected to participate. 
FaIl, I credit 
Spring, 2 credits 

BEE 557 Systematics and Numerical 
Taxonomy 
A study of evolutionary theory and taxonomic 
methods with emphasis on numerical 
techniques. 
Spring of odd-numbered years, 2 credits 

BEE 558 Tutorial Readinp 
Individual tutorial study with an instructor in 
the Ecology and Evolution Program for the 
purpose of background reading in an area,of 
ecology and evolution. . 
Ifall and spring, variable credit 

BEE 559 Individual Studies in Orlanisms 
A detailed study of the biology of a selected 
systematic group chosen by the graduate 
student and a faculty member. This is 
conducted as a tutorial course. 
FaIl and spring, variable credit. 

BEE 560 Population Genetics and Evolution 
II 
A continuation of BEE 554. A more advanced 
study of popUlation genetics and evolutionary . 
theory as applied to both natural and 
experimental populations. 
Prerequisites: BIO 141, BEE 552 and BEE S54 
Spring of odd-numbered years, 3 credits 

BEE 561 Theoretical Eco.lolY 
Introduction to the construction, analysis, and 
interpretation of mathematical models , in 
popUlation, community, and evolutionary 
ecology. 
Prerequisites: BEE 550 
Spring, even-numbered years, 3 credits 

BEE 587 Computer Propammlnl Techniques 
In BlololY 
An introduction to assembly language and 
FORTRAN programming applications in 
ecology, populatio\l genetics, and taxonomy. 
Simura:tion and graphic techniques will be 
emphasized. 
Fall, 2 credits 

BEE 588 Current Topics 
Student seminars on current topics in ecology 
and evolution. 
Fall and spring, variable and repetitive credit 

BEE 599 Research 
Original investigation undertaken with the 
supervision of a member of the staff. 
Fall and spring, credit to be arranged 

BEE 562 Advanced Invertebrate ZoololY 
Lectures, student seminars and discussions on 
selected topics in invertebrate zoology, with 
emphasis on the local and tropical American 
fallnas. 
Spring, 2 credits, repetitive 

BEE 670 Informal Seminar 
Presentation of preliminary research results 
and current research problems by students and 
faculty. . 
Fall and spring, no credit. 

BEE 671, 672 EcololY " and Evolution 
Colloquim 
A weekly series of research seminars by· 
visiting scientists and members of the staff. 
Required of all Ecology and Evolution 
graduate students. 
Fall and spring, no credit. 

BEE 689 Seminar on Adaptation of Marine 
Orlanisms 
Seminars on selected topics concerning 
ecological, genetical and evolutionary 
problems in the marine environment. 
Fall, 2 credits, repetitive 

BEE 690 Seminar on Evolutloil...,. p.roc"~ 
Seminars on selected topics coricet'Ding 
evolutionary processes. j: r < 

Fall, 2 credits, repetitive 1 ... ·.' •. 
1;" d'l "':'. 1<. i _ 

.; l~· 

BEE 691 Seminar on Systematics and 
Phyloleny, ",:' 
Semipars on sele<;ted topics in systematics.' 
Topics will include-the theory of classification" 
and numerical taxonomy, both phenetic and 
cladistic. r , ". 

Spring, 2 credits, repetitive 

,BEE 692 Seminar on the Environment and 
Human Affairs 
Student seminars, on selected topics concerned 
with the effect of man on his .environment. 
Application..of eCological and evolutionary 
theory to the solution of human problems. 
Spring, 2 credits, repetitive ' • 

' ... , .-\ 

/ 
BEE 693, 694 Seminar ori PopUlation and 
Community EcololY' , 
Student seminars on selected topics in 
pOp'ulation and community ecology. 
Fall and spring, 2 credits repetitive 

BEE 699 Research 
Original investigations undertaken as part of 
the Ph.D. program under supervision of a / 
research committee. . " . , . . 
Prerequisite: Advancement to candidacy ' .'. 
Fall and spring, credit to be ~rranged. ' , , 

.' 
,'" Economics .' 

THE Ph.D. PROGRAM IN ECONOMICS 

ECO 500 Microeconomics I 
The first semester of a one-year course, ECO 
500 deals with traditional microeconomic 

. theory, including consumer choice theory, 
theory of production, cost curves, market 
equilibrium, market forms, and general 
equilibrium. 
Fall, 3 credits 
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ECO 501 Microeconomics II 
A continuation of ECO 500, focusing on 
decision-making under certainty, risk and 
uncertainty. Topics include linear 
programming, noo-Iinear programming, the 
Kuhn-Tucker theorem, utility theory, game 
theory, group decision-making and Arrow's · 
impossibility theorem. 
Spring, 3 credits . . , 



£CO 51'7 ..... edoII u4 TedUIolou 
Economic: llpects of research, development 
and tcchnolopcal chanae. Survey of historical 
and econometric literature and tlleir relation 
to 'economic theory. 
Spria" 3 credits 

JCO '" DntioplMBt of[CCIIIC*Jc Anal,.. 
Detailed analytical study of the oripn and 
development of 'the major schools and · 
theoretical problema and approaches of, 
economica. The Phyaiocratic, Classical, 
Marxist, and aeo-clllsical economists and 
theories are studied, with emphasis on primary 
.ource material 
3 credit. 

tto ,., 5 ...... In [conoade TItIOFy 
Variable and repetitive credit 

£C051'M~esl 
The (tnt semester of a ono-year coune in the 
theory of income and employment, ulcluding 
examination of principal determinants of 
agrepte levels of income and employment, 
interactions of product and money markets, 
anaIyais of chanaea in the level of economic 
activity over time, arowth and inflation. 
Fall, 3 credit. 

ECO 511 Macroeconomics II 
A continuation of ECO 510 
Sp'rin" 3 Credits 

£CO 513 ....... . C,d-. Stabilization 
PoIIdeI, _ ForKlltlnI 
Ananalysia of modern theories of the business 
cycle and the use of alternative stabilization' 
policies to reduce the undesirable effects of 
cycles. Emphasis will be on the selection of 
optimal policies and tlie role of forecasting in 
tile implementation of policy. \ 
3 credit. 

£CO 51' S ..... In MaeroecOllOlBlcs 
Variable and repetitive credit 

ECO 5H M ...... adcal 5 ........ 
The (tnt semester of a oao-year course in , 
q\l8ntitative methods .. Statistical methods and 
their properties of particular usefulness to 
economists. . Topics include: probability 
theory and its empirical application; 
univariate and multivariate distributions; 
limltiftl distributions; point and interval 
Cltimation. 
Fall, 3 credits 

ECO 521 [COIIOIHtrics 
A continuation of ECO 529. The application 
of mathematical and statistical methods to 
economic theory, including the concept of an 
explanatory economic model; mUltiple 
rqression; hypothesis testing; simu\taneous 
equations models and estimating techniques. 
Emphllis is placed on the application of 
econometric methods to economic issues and 
the interpretation of econometric studies. 
Sprin" 3 credits 

[CO 512 Sea...., In Applied [eononsetrla 
A survey of econometric studies with 
illustrationl from the current literature of 
vIriouI econometric: techniques and the aitical 
evaluation of numerical results. Topics 
include; problems of quantification and 
measurement, the structure and use of 

explanatory economic models, anaIyaes of 
consume behavior, aspects of firm behavior 
(e.,., investment), econometric models. 
Prerequisites: EeO 521; ECO 501 and ECO 
511 are recommended, or permission of 
instructor. 
,3 credits 

ECO 5n OperatiOlll Research I 
Offered concurrently with MSA 537. 
Elementary maxima and minima problema 
and the Lagrange multiplier. 'Linear 
programming including the simplex 
technique. The transportation problem. 
Queuing problems under different 
assumptions on input, service mechanism, and 
queue discipline. Dynamic proarammin,. 
Basic ideas of inventory' t\leory. 
3 credits. 

[CO 521 OperatlOlll Research II 
Offered concurrently with MSA 538. Non­
linear proaramming and programming under 
uncertainty; introduction to statistical 
decision theory and game theory. Monte 
Carlo techniques. Applications such as 
inventory theory or traffic theory according to 
,the interest of the class. 
Prerequisite: ECO 527 ' 
3 credits 

ECO 51' Studies ~ Qu ... ltatln MetItcNk 
Variable and repetitive credit 

ECO 53t Welfare Foundatlo_ of PuIlUc: 
Sedor Economics 

I' This is a one semester coune designed to 
llxplore, in a concise manner, the micro bIIis 
of public sector economics. Emphasis is placed 
on the contrast between optimization in the 
private and pllblic seeton, externalities, 

, "second best" social optima, "public" ,oods; 
collechv~ choice, public investment criteria 

I 
and optimal pricing in..the public sector. 
3 credits . 

[CO 531 81 ....... In Publle Sector Economics 
Analytic and econometric approach to 
selected issues in public sector eConomics 
drawn from the areas of urban economics, 
medical economics , environmental 
economics, welfare economics and public 
finance. This coune may be taken as a 
continuation of ECO 530, but 530 is not a 
prerequisite. 
3 credits 

ECO 53~ Applied Welfare Anal,. 
Developtnent of selected topics in advanced 
welfare theory, jncluding intertemporal 
resource allocation, uncertainty, preference 
transformation and collective choice. 
Theoretibat aspects of income distribution. 
Efficiency and equity of alternative economic 
systems. This coune may be taken as a 
continuation of ECO 530, but 530 is not a 
prerequisite. 

, 3 credits 

ECO 535 Public Finance 
Analytical and econometric analyais of 
selected topics in public finance, such as: 
optimal taxation and income distribution, 
optimal taxation and resource allocation; 
social security, retirement and savings 
behavior; shifting and incidence of corporate, 
property and payroll taxes. 
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Prerequisite: ECO 531 or permission of 
Instructor 
Fall, 3 credits 

£CO 541 H ....... C., .... 
An examination of the concept of human 
capital, including investment criteria, and 
rates of return to the individual consumer, 
worker, fmn and society. Welfare analysis of 
market behavior and public policy in the fields 
of health, education and on-tho-job tr&ininl­
Implications of imperfect capital markets, 
uncertainty and discrimination. 
3 credits 

[CO 541 Sellalnar In Hu_ CapHai 
Use of theoretical and quantitative techniques 
to analyze specific topics in the human 
resources area, such as manpower problems 
and policies, financing of higher education, 
medical insurance, and production functions 
for health and education. Emphasis on student 
reports and research. 
3 credits 

[CO 541 Foundations of Urllan Ec_CIIBIa 
Analysis of the nature and functioning of 
urban areas. The theoretical foundations of 
urban economics ate developed: theories of 
the consumer and housing prod\1CCf in 
economic space. land rent and use, urban 
structure, and the size distribution and arowth 
of urban areas are developed. Emphasis is 
placed on methodology and hypotheses 
aener~ted by the theories. 
Prerequisites: Economics SOl 
3 credits 

[CO 543 Problemlln Urban [coDOlllla 
The theories developed in Economics 542 are 
applied to specific urban problema. Urban 
problems such II poverty, housing, slums and 
urban renewal, urban transportation. 
financing 19cal ~overn-ment and 
environmental quality are analyzed. A great 
deal of emphasis is also placed on 
methodology. Economics 542 it 
recommended though not a prerequisite. 
3 credits 

[CO ~ Ecoaoilllcs of H ...... 
Theoretical and econometric analysis of 
selected aspects of the health care delivery 
system, such as: the demand for medical 
services, the supply and distrjbution of 
physician services, th~ utilization of non­
physician medical personnel, alternative 
models of hospital behavior, third-party 
insurance reimbursement and national health 
insurance, cost and price inflation in the 
hospital and lon, term care secton. 
3 credits 

[CO '54, Studl. In Pub1le Sedor [conomics 
Variable and repetitive credit 

£CO 551111t1nlatloaal Trde 
Contemporary international trade history 
includin, comparative advantage . modols, 
trade ud growth, welfare llpeets of 
international t.-.de, tariff' theory, and the 
theory of customs unions. Relevant empirical 
studies are surveyed to show how trade theory 
is tested and expanded. 
3 credits 



leO 551 International Finance 
Contemporary balance of payments and 
exchange rate theory, including monetarist, 
Keynesian lUld elasticity theories, policy 
models, international liquidity and capital 
flows. Relevant empirical work is included. 
3 credits 

ECO 560 Comparative Economic Systems 
A systematic tre.tment of systems analysis, 
stressing -decision-making, information, and 
motivation. A conceptual framework is 
developed for analyzing (I) market, centrally 
planned and planned market models, (2) the 
model and the reality of Soviet-type centrally 
planned economies and the reforms in these 
economies, (3) the model and reality of worker 
management, and (4) measurement of quality 
of system performance. 
Fall, 3 credits 

ECO 5411 Theory of Economic Systems 
Introduction to the theory of social preference 
and choice functions. Voting systems. 
Informationally decentralized systems. 
Centralized and coercive systems. Team 
theory. 
Prerequisite: ECO 50 I or consent of instructor 
3 credits 

ECO 5419 Studies In Economic Systems 
Variable and repetitive credit 

ECO 590 Mat~matical Foundations of 
Contemporary Economic Theory I 
Examination of those topics in set theory, 
topology, linear algebra that are relevant to 
economic theory. Application of these topics 
to economic theory wiII be developed I\S time 
permits. 
Fall, 3 credits 

ECO 591 Mathematical Founa.tions of 
Contemporary Economic Theory II 
Examination df those topics in linear 
differential equation systems, convexity, fixed 
point theorems, n-variable calculus that are 
relevallt to economic theory. Application of 
these topics to economic theory will be 
developed as time permits. 
Prerequisite: ECO 590 or the equivalent 
Spring, 3 credits 

ECO 598 Economic Fundamentals 
Directed work for individuals or smalr groups 
enrolled in graduate programs, on topics in 
which students are inadequately prepared at 
the time of admission. Credit in this course wiII 
be part of a student's work load but may not 
count towards a degree. 
Variable and repetitive credit 

ECO 599 Research In Spedal Topics 
Variable and repetitive credit 

ECO 600 Advanced Mlcroeconomic Theory I 
Topics will be selected from the following: 
neoclassical and modern consumer choice 
theory, optimization theory, general 
equilibrium theory, stability theory, game 
theory, etc. Necessary mathematical concepts 
will be developed as needed. 
Prerequisites: ECO 50l and ECO 591, or the 
equivalent. 
3 credits 

ECO 601 Advanced Microeconomlc Theory II 
Continuation of ECO 600 
3 credits 

ECO 610 Advanced Macroeconomic Theory I 
Topics will be selected from the following: 
Neoclassical and modern theories of resource 
allocation over time; concepts of efficiency, 
Pareto-optimality and optimality in growth 
models; Austrian, Neoclassical and 

. Cambridge theories on the concept of capital, 
and the aggregation problem; the 
microeconomic foundations of macro­
economics; monetary theory and temporary 
equilibrium analysis. Necessary mathematical 
concepts will be developed as needed. 
Prerequisites: ECO 501 and ECO 511 
3 credits 

ECO 611 Advanced Macroeconomic Theory 
II 
A continuation of ECO 610 
Prerequisite: ECO 610 
3 credits 

ECO 620 Advanced Econometrics I 
Foundations of econometric theory, 
emphasizing the problems of model 
formation, identification, estimation, 
hypothesis testing, lind model evaluation. 
Topics will be selected from the following 
areas: general linear models, non-linear 
models, multivariate analysis, time series 
analysis, simultaneous equations systems. 
Prer!XJuisite: ECO 521 or permission of 
instructor ' 
3 credits 

ECO 621 Advanced Econometrics II 
A continuation of ECO 620 
3 credits 

ECO 6~3 Data Analysis and Economic 
AppUcatlons 
Survey of major sources of data in economics; 
and theoretical hypotheses and statistical 
methods for organizin~ and analyzing such 
data. Statistical 'models for quantitative data 
as well as qualitative choices are presented. 
Computer usage is expected. 
Prerequisites: ECO 521 
Fall, 3 credits 

ECO 668 Research Workshop In Systems and 
Development 
Preparation, presentation and discussion of 
student and faculty research on theoretical 
and applied topics in the fields of comparative 
systems and economic development. Topics 
covered by student papers will usually be 
related to students' long-term ...research 
interests. Open to second- and third-year 
students in Ph.D. program and interested 
faculty. 
3 credits 

ECO 698 Practlcum in Teachinl 
Variable and repetitive credit 

ECO 699 Thesis Research 
Variable and repetitive credit 

THE M.A. PROGRAM IN ECONOMICS 

ECO 552 Economics of Money and Bankinl 
An analysis of the structure and operations of 
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the U.S. monetary and banking systems, of 
their influence on domestic and foreign 
economic policy formation, an" of the 
theoretical foundations-of monetary policies. 
3 credits 

ECO 553 Financial Markets and Instltutlo .. 
The nature of financial decisions; interest rate 
fluctuations, uncertainty and risk, cash 
management and liquidity preference and the 
demand and supply of funds. The behavior 
and structure of financial ·institutions and of 
financial markets. Money flows and the level 
of economic activity. Importance and relation 
of financial decision making and financial 
market movements to public and private 
sectors of the economy. 
Prerequisite: ECO 552 or equivalent 
3 credits . 

ECO 554 Work, Education and Health 
Selected to~ics of current interest in 
unemployment, employment expansion, and 
the fmancing of education, training, and 
health programs will be analyzed in depth. 
National and state legislation-and the 
programs financed thereunder-will be 
analyzed through a series of case studies. The 
effect of pu blic programs in these a,reas as they 
affect private enterprise a,nd various segments 
of society will be given particular attention. 
Prerequisite: ECO 579 or equivalent 
3 credits ' 

ECO 5541 Manalerial Decision Makinl 
Practical, empirical and theoretical analyses 
of the behavior of the management of business 
firms. Decision making for the flfm; conflict 
between owners and managers; pricipg 
policies and market models; factor markets; 
production and cost, risk and uncertainty. 
Prerequisite: ECO 573 or equivalent 
3 credits 

ECO 557 Comparative Studies In Economic 
Systems 
A survey of various types of economic 
systems, including market and centrally 
planned economies. The course begins with a 
theoretical framework for comparing 
economic systems and then analyzes specific 
models lind countries in detail. 
3 credits 

ECO 559 International Tracie and Finance 
An introduction to the major theoretical and 
policy aspects of international trade, 
protection, customs unions, exchange rates, 
capital movements, and the balance of 
payments. 
3 credits 

ECO 573 Prices and Markets 
Price determination and the laws of supply 
and demand. The response of private 
enterprise to market conditions. The relation 
of labor and financial markets t.o the 
production process. Introduction to the 
concept of general economic equilibrium. 
Prerequisite: CET 511 or equivalent 
3 credits . 

ECO 574 Statistics and Data Analysis 
An introduction to statistical and econometric 
methods which are usefuLin economic data 
analysis and public policy formation. Topics 
include frequency distributions and 



descriptive statIStICS; probability, samplin, 
distributions, tests of hypotheses, estimation, 
rearession and correlation analysis, time series 
analysis and forecastin.. Applications of 
statistical theory and methods of data analysis 
will be stressed. 
3 credit. 

ECO 577 Economic Hlitory of tbe U.S. 
A study of topics in the economic development 
of the U.S. 8I\d Western Europe, desianed to 
show h~w historical trellds, such as the arowth 
of industries and trade, changes in 
occupations and income, and iovernmental 
policies can be systematically analyzed. 
3 credits 

ECO 579 LHor ECGIIOIIIIcs 
The course surveys the composition and 
functioning of the labor market; wage 
determination and waae differentials; waFS, 
productivity and inflation; unionism and its 
economic impact, governmental intervention; 
unemployment and poverty in the mod1.m 
~nomy, 

3 credits 

ECO 511 Natloll8l 1IICOIM, ElllpIoy'" aDd 
MODe1 
The determination of national output and 
income; f&flOR affecting employment and 
price levels and the rate of economic arowth. 
The role of ,overnment in a market economy, 
specifically the function of fiscal and monetary 
policies in attaining the objective of full 
employment, price stability and economic 
arowth. 
Prerequisite: CeT 511 or equivalent 
3 credits 

ECO 511 Ecoaolllic Aspects or PlIbllc Policy 
Selected problems of current economic 
policies at the international, federal, state, and 
local Jevels will be st~died so as to determine 

whether they arise from failure of the maiket 
mechanism, from inadequate public sector 
financing or from inadequate understan\fing 
of non-economic processes. 
Prerequisite: CES 520, or CET 511, or CES 
523 or equivalent. . 
3 credits 

ECD 515 Urban ECODOIllIcs 
In the first part of the course, theoretical 
foundations and historical trends will be 
investigated, including the nature of urban 
areas, urbanization and suburbanization in 
the U.S., and the theory of land rent,land use, 
and ,urban structure. This will provide the 
baclcaround for understanding and dealing 
with

j 
the problems of poverty, housing and 

urban renewal, urban transportation, 
fin~ncing local government and 
environmental quality. 
3 credits 

[CO 511 The .Economlcs of Developlnl 
CoUntrIa 
An introduction to the processes and 
problems of economic development in less 
developed cO\lntries with mixed economic 
systems. Models of economic development are 
examined with a view to isolating key factors 
involved in the development process. The 
merits of alternative strategies of economic 
development in raising the levels of 
production and welfare in less developed 
countries are evaluated. 
3 credits 

ECO 599 Research In Spedal Topics 
Research in special topics in economic theory 
or applied economics, either individually or in 
a seminar setting. 
Prerequisite: six credits in the program or 
equivalent, and permission of the program 
director and a supervising faculty member. 

. Variable and repetitive credit 

Electrical Engineering 
ESE 511 Grlduate L.ratory In Electrical 
Sdeaca 
Intended to familiarize the )student with the 
use of research laboratory equipment, basic 
measurement techniques and integration into 
an ov~ experimental project. Each student 
willlC1ect at least three experimental projects 
from the following areas to be supervised by 
the faculty: applied optics, microwave 
electronics, wave propaption, and solid state 

electronics, The 'student must set up the 
experimental system, measure the necessary ' 
parameters and perform the required 
experiments in order to complete the project. 
3 credits 

ESE 511 Lineu SJIt-
. Matbematical descriptiOns and correspon­
. dences between continuous-time and discrete-
time linear systenls. State variable and input-
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output formulation and the use of laplace and 
z-transforms in analysis. Controllability, 
observability, minimal realization, and 
structural canonical forms. Assianment of 
system nodes, Rx state variable feedback, and 
the design of observers. Stability criteria and 
the Routh-Hurwitz test for assymptotic 
stability. 
3 credits 

ESE 503 Stochutic Syste_ 
Basic probability concepts and application. 
Probabilistic'bounds, characteristic functions, 
and multivariate distributions. Central limit 
theorem, normal random variables. 
Stochastic processes in communication, 
control, and other sianal processing systems. 
Stationarity, erogodicity, correlation 
functions, spectral densities, and transmission 
properties. Optimum linear filtering, 
estimation and prediction. The concept of 
entropy and physical systems and information 
transfer. Basic detection theory. 
3 credits 

ESE 504 Conleltlon and Delay In 
Communlc:atlo .. Syste_ 
Applications of random process 
representations to further problems in 
communicatio1'(s . Traffic congestions, 
queuing and delay in communications 
systems. Important channel and queuing 
models. Message and circuit switching. 
Alternative 'communication structures and 
protocols. Multiple access techniques. 
Blocking and rescheduling. Pocket radio and 
broadcast schemes. 
Prerequisite: ESE 503 or permission of the 
instructor. 
3 credits 

ESE 506, 507 Electronic Circuits, Devlca and 
Systeml I and II ' 
An intensive coverage of the concepts 
fundamental to the analysis and synthesis of 
electronic circuits and systems both analog 
and digital. This course is not open to students 
with an undergraduate degree in electrical 
engineering. 
Prerequisite: Permission of Graduate 
Program Chairman 
3 credits each semester 

ESE 510 Fundamentall of Phy.lcal 
. Electronics 
Lagrangian and Hamiltonian formulation of 
mechanics. Classical and quantum statistics. 
Schrodinger's and Heisenberg's repre­
sentation of quantum mechanics; 
perturbation theory. Solid state theory, crystal 
structure, simple band structure, effective 
mass theorem, properties of semiconductors. 
Transport theory, derivation and application 
of Boltzman transport theory. Semiconductor 
devices. 
3 credits 

ESE 511 Solid State Electronics I 
A study of the electron transport processes in 
solids leading to the analysis and desian of 
solid state devices. Electrical and thermal 
conductivities; scattering mechanism; 
diffusion; galvanomagnetic, thermomagnetic, 
and thermoelectric effects. Hall effect and 
maanetoresistive devices. Conductivity in thin 



films. Ferroelectrics, piezoelectrics, theory of 
magnetism and of magnetic devices. 
3 credits 

ESE 511 Solid State Electronics II 
Resonance phenomena in solids; applications 
to microwave devices and to measurements of 
electronic parameters, optical properties of 
solids, direct and indirect transitions, 
luminescence, photoelectric devices, 

, photo magnetic effects. Elements of 
superconductivity, the macroscopic and the 
microscopic theories, tunneling effects. 
3 credits 

ESE 514 Semiconductor Electronics 
The theory of semiconductor electronics and 
related devices. Conduction mechanisms in 
semiconductors; trapping centers, 
recombination centers, surface states. The 
continuity equation, p-njunction theory ofthe 
junction transistor, transistor character­
ization. Metal to semiconductor contracts, 
theory. of metal-oxide-semiconductor 
transistors. 
Prerequisite: ESE 511 
3 credits 

ESE 515 Quantum Electronics I 
Physics of microwave and optical lasers. 
Topics include: introduction to laser concepts; 
quantum theory, classical radiation theory; 
resonance phenomena in two-level systems. 
Block equations, Kramers Kronig relation, 
density matrix; rate equation approach to 
laser oscillation an? amplification; C02 lasers; 
discharge lasers; semiconductor lasers. 
3 credits 

ESE 516. 517 IntelFated Electronic Deviea 
and Circuits I and 1,1 
Theory and app~ications; elements of 
semiconductor electronics, basis of the 
methods of fabrication, bipolar junction 
transistors, FET, MOS transistors, diodes, 
capacitors and resistors. Design techniques for 
linear and digital integral circuitry. 
Temperature effects and fundamental 
limitation of integrated electronic components 
and circuits. Discussion of compu~er-aided 
design; (MSI) (LSI). 
3 credits each semester 

ESE 518 Quantum Electronics II 
Interaction of simple quantum systems with 
complex systems; semiclassical laser 
oscillation theory, stochastic theory of 
fluctuations . _ Brillouin scattering, Raman 
effect; spontane\>us emissio/l, interaction 
theory; quantum theory of laser oscillation, 
coupled Green's function relations. Quantized 
non-linear optics, quantum noise, photon 
scattering. 
3 credits 

ESE 520 Electronics II":'Fundamentals of 
EIectromalnetics 
Electro- and magneto-statics; Maxwell's 
equations; vector and scalar pOJentials, vector 
and tensor transformation properties, Lorentz 
transformation; derivation of Maxwell's 
equ.ations from Coulomb's Law and Lorentz 
transformation. Boundary value problems; 
Green's function, guided waves, travelling 
wave and charged particle interactions. 
Radiation. 
3 credits 

ESE 521 AppUed Electromapede Theory 
Advanced boundary value problems in 
electromagnetic and microacoustic wave 
propagation, guided wave and radiation. 

. Topics include: variation and perturbation 
methods applied to cavity, wave guide 
discontinuity radiation from wave guide 
aperture and equivalent source theOf'em, mode 
theory of guided wave around the earth, 
microwave acoustic wave guide and 
transducers. 
3 credits 

ESE 522 Wave Propaptlon In Pluma 
The course includes the following topics: 
Introduction to magnetic theory and plasma 
kinetic theory, wave propagation in 
unbounded plasma, guided waves at a plane 
plasma interface and its application to 
terrestrial propagation, radiation from 
antennas in plasma. 
3 credits 

ESE 523 Int.ated and Fiber Optics 
The course includes the following topics: thin 
film dielectric optical waveguides and modes, ,,­
dielectric fibers, semiconductor planer 
waveguides, input and output couplers, 
groove reflectors, resonators and filters, 
modulators and detectors, semiconductor 
junction lasers and thin film feedback lasers, 
fabrication techniques of thin film guides and 
d~vices; optical communication system 
consideration and requirements. 
3 credits 

ESE 529 Network Theory 
An exposition of a variety oftopics that lead to 
selected areas of current research in network 
theory. Graphs and digraphs. Minimum-cost 
problems. Network flows, the max-flow min­
cut theorem, matching theory, propositioning 
networks. Kirchhoff's laws, linear and non­
linear electrical networks, state-space 
representation, n-ports and Hilbert ports, the 
scattering and immittance formulisms, 
realizability theory. Operator networks and 
infinite networks. 
3 credits 

ESE 531 Theory of Dllital Communication I 
Multivariate (vector) randomvariables and 
random processes, digital signal alphabets as 
vector configurations, optimum receiver 
principles, efficient signalling, comparison of 
classes of signalling schemes. 
Prerequisite: ESE 503 or permission of 
instructor. 
3 credits 

ESE 532 Theory of Dlaltal Communleadon II 
The channel capacity theorem, bounds on 
optimum system performance, encodinJ! for 
error reduction, the fading channel, 
communications with feedback, telemetry, 
factors in design of mUltiplexed and repeated 
transmission systems. 
Prerequisite: ESE 531 
3 credits 

ESE 533 Satellite COlllmunieafion 
Enllneerlnl 
Historical perspective, economics, orbital 
mechanics, synchronous satellites, 
transponders, multi-access earth terminals, 
frequency division mUltiple access, time 
division mUltiplexing, time division multiple 
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access, PSK, carrier-phase tracking, filter 
distortion, bit sync, timing systems, delay-lock 
tracking. 
3 credits 

ESE S35 Inf_atlo. Theory ud R.Ba .. 
COIIImunlcationl 
Source and channel models. Meuure of 
information and Source Coding Theorems. 
Mutual information, channel capacity, and 
channel coding theorems. Block codes. 
Convolutional codes. Research topics. 
3 credits 

ESE S39 CommullicatioDl, TruaportatloD 
and POWII' Nets 
A problem oriented lecture and seminar 
course in deterministic and probabilistic Iar~ 
scale systems, and techniques for the solution 
of problems arising therein. 
3 credits 

ESE 50U Dileret. Tinse Sytt_ 
Analysis and synthesis of discrete time systems 
and discrete time controlled continuous 
systems. Topics include: Z-transform and 
state variable representations of discrete time 
systems, controllability and observability. 
Stability criterion. Synthesis methods. 
Dynamite programming and optimum 
control. Sampled spectral densities and 
correlation sequence. Optimum ftltering and 
control of random processes. 
Prerequisite: ESE S02 
3 credits 

ESt; 542 StabiUty TII.ory and Application 
Definition and application of stability criteria 
in both linear and non-linear systems. Topics 
include equilibrium points, limit cycles, 
describing function analysis, construction of 
Iyapunov functions, the popov circle criterion 
and perturbation methods. Application of 
stability theory to d1gn of non-linear control 
systems. . 
3 credits 

ESE S43 O~al Control 
Topics include parameter optimization, La 
Grange multipliers, numerical techniques such 
as steepest descent, Newton's Method and 
conjugate' gradients. In the area of trajectory 
optimization the Hamilton-Jacobi Equations, 
Pontryagin Maximum Principle and Dynamic 
Programming are applied to the quadratic 
regulator, minimum time, minimum fuel, and 
other linear and non-linear cont!ol problems. 
Control in restricted phue space. 
3 credits 

ESE SU Optimal FBterlnl and Data 
Reconstruction 
Effects of stochastic noise and inexact 
measurement on the performance of control 
and communication systems. Topics include 
matching filter, coherent detection, optimal 
estimation, prediction, and smoothin, of data 
using the Weiner-Hopf and Kalman-Rucy 
methods. The separation . principle in optimal 
control of stochastic systems. 
3 credits 

ESE 545 Co .. puter Areblt.dur. 
Covers multiprocessors, stack-organized 
computers, pipeline computers, micro­
processors and computer networks. Topics 
including microprogramming, computer 
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desi.n language, hierarchical memory 
mana.ement systems, machine al80rithm for 
high-speed arithmetic, hardware dynamic 
loader, micropt"o.rammed control. 
Input/Output orpnization. virtual memory 
and virtual machine are discussed. May not be 
taken in addition to MSC S02 for credit. 
Prerequisite: ESE 318 
3 credits 

ESE 546 AnaIy • .and S'nt .... of Computer 
COIIlIIIUDicatIoD Networks 
Mathematical analysis of message queuing 
and buffering processes for various signal 
statistics. Analytical and algorithmic methods 
for networked optimization. Topological 
design for network reliability. Wave-form 
optimization, encoding. Error analysis of 
coded and feedback systems. Optimum 
features and software requirements of 
communication processors. ' 
3 credits 

ESE 547 Dilital Sipal Proc.linl 
The course covers three aspects of digital 
signal process~g digital filter, fast Fourier 
transform (FFT) and error analysis: Topics 
include: review of analog filters, and design of 
infinite ' impulse filters. Algorithm and 
implementation of FFT, application of FFT. 
Effects and analysis ,of quantization errors. 
3 credits 

ESE 54' F.ult Dlapoeil of DI ..... S,n_ 
This course is designed to acquaint students 
with fault diagnosis of logic circuits. Both 
combinatorial and sequelltial circuits are 
considered. Concepts of faults and fault J 
models are presented. Emphasis is given to test 
generation, test selection, fault detection, 
fault location. fault location within a module 
and fault correction. 
Prerequisites: ESE 318 or equivalent 
3 credits 

ESE ~~I SwltdliDl Theory and Sequential 
Macldaes 
Survey of classical analysis and synthesis of 
combination and sequential switching circuits, 
foUowed by related topics of current interest 
such as error diagnosis and fail soft circuits, 
use of large scale integration. logic arrays, J 
automated local design. 
Prerequisite: ESE 318 or equiv .. ent 
3 credits 

image restoration, optical and digit .. 
computers, optical memories, information 
storage and retrieval, holographic laser 
generation of new types of optical elements, 
aperture synthesis and holographic 
interferometry as used in non-destructive 
testing. Electron microscopy, microwave, 
radar, x-ray and ultrasonic imaging including 
mediqll applications, are discussed. AU the 
necessary special mathematics, such as 
Fourier transform theory, is introduced at 
appropriate times throughout the course. 
Prerequisites: Bachelors degree or equivalent 
in the physical sciences or biological sciences. 
Mathematics training through calculus. 
3 credits each semester 

ESE ~7. Bloeledronlcs 
Origin of bioelectric events; ion transport in 
cells, membraqe potentials; neural action 
potentials and muscular activity, cortical and 
cardiac potentials. Detection and 
measurement of bioelectric signals; impedance 
measurements used to detect endocrine 
actIVIty, perspiration and blood flow; 
impe~ance cardiography, vector 

, cardiography; characteristics of transducers 
and tissue interface; special requirements for 
the amplification of transducer signals. 
3 credits 

ESE ~7Z Electronic Instrumentation 
Design specification for electronic 
instruments; signal domains, bioelectric 
signals, modeUing, measurement of pollution 
in air and in water; media-electrode interfaces, 
electrodes, sensors / transducers. Signal 
conditioning, instrument amplifiers, pre­
amplifiers, operational amplifiers. Data 
processing, conversion, microprocessors, 
signal tr!lnsmission; output systems, storage, 
display recording. Instrument packages for 
measurement monitoring, analyzing. 
3 credits 

ESE ~74 The Des1p of Artlftdal Orlans 
The physiology, anatomy, and pathology of 
the heart, lungS, and kidneys is presented to 
enable the student to determine the technical 
constraint on the design of counterparts. The 
role~fthe engineer in the conceptual process is 
described and constraint imposed by surgical, 
material, and other technical aspects on the 
design is discussed. The student presents a 
proposed design of the organ which he selects 
using the standard form of NIH grant 

ESt: ~~Z LSI aDd MIcro~or Deslp aad proposal. 
Appllatloa t 3 credits 
Architecture of mic;roprocessors and 
associated LSI Components. Microprocessor 
software, and applications types. 
Demonstrations and use of cross assembler, I 
simulator, and cross compiler via computer 
terminals. 
Prerequi,sites: MSC 101, 102, ESE 318 or 
equivalent. 
4 credits 

ESE 561, 561 OptkallDformatioll Pro_iD. 
A course introducin. the field of modem 
image processing and optical computing. 
Particular emphasis is placed on generally 
applicable fundamentals and on the principles 
of experiment" implementations. The theory 
is developed and illustrated with examples 
drawn from the most recent applications, 
including hologr.phy, pattern recognition and 

ESE S7~ Cardlovucul.r Dynamics and 
A.ilted Circulation Techniques 
The physiology and anatomy of the 
cardiovascular system is presented and 
techniques for assisting the system in acute 
heart failure ' are described . The 
instrumentation and techniques which are 
utilized in animal research are described and 
used in the operating room; the research 
projects are offered for the selection of the 
student as a subject for a feasibility study. 
3 credits 

ESE ~76, 577 Pb,s1oIoU for Enllneen and 
Pb,lic~ Scientist, 
Study of human physiology with emphasis on 
quantitative engineering interpretation. 
Among the physiological systems considered 

are: neural; cardiovascular; respir~tory; renal; 
gastro-intestinal; and endocrine systems. 
3 credits 

ESE 596 InterDlhIp In Bloenllneerlnl 
Student will work with physicians in hospital 
or other clinical facility, and will gain 
experience in clinical instrumentation 
diagnosis, and treatment of diseases. 
Prerequisite: Physiology background 
3 credits, repetitive 

ESE ~97 Pracdcu.m In EnaineeriDl 
Discussion, case studies of practical problems 
in engineering designed specially for part-time 
graduate students, relating to their current 
professional activity. Registrants must have 
the prior approval of the Graduate Program 
Chairman. The grade will be assigned, and 
credit granted, upon submission of a written 
report or seminar presentation of the work 
performed. 
Variable and repetitive credit 

f;SE ~99 Research 
Variable and repetitive c{edit 

ESE 610 Seminar In Solid St.te Eledronlcs 
Current research in solid-state devices and 
circuits and computer-aided network design. 
3 credits 

ESE 630 Seminar In Communication Theory 
3 credits 

ESE 640 Seminar In S,nems Theory 
Recent and current research work in systems 
theory. 
3 credits 

ESE 650 Advanced Topics In 01 .... 1 S,.aems 
Topics of special interest in the area of digital 
systems. 
3 credits 

ESE 660 Seminar In Biomedical S,stems 
Enllneerlnl 
This seminar will treat topics of current 
interest in bioengineering. Modeling and 
simulations of physiological systems, such as 
cardiovascular, respiratory, renal, and 
endocrine systems. Instrumentation systems 
including automatic chemical assaying, 
electric pro\),es, ultrasonic tracer methods, and 

' radiation techniques. Application of 
computers in biomedicine in the subject of 
diagnosis, emergency services, and hospital 
management. 
pferequisites: ESE 310, ESE 370 or equivalent 
3 credits 

ESE 670 Topics In Eleetrleal Sdences 
Varying topics selected from current research 
topics. This course is designed to give the 
necessary flexibility to students and faculty to 
introduce new material into tbe curriculum 
before it has attracted sufficient interest to be 
made part of the regular course material. A. 
Biomedical Engineering; B. Circuit Theory; C. 
Controls; D. Electronics Circuits; E. Digital 
Systems and Electronics; F. Switching Theory 
and Sequential Machines; G. Digital Signal 
Processing; H. Digital Communications; I. 
Computer Architecture; J . Networks; K. 
Systems Theory; L. Solid 'State Electronics; 
M. Integn~ted Electronics; N. Quantum 
Electronics & Lasers; O. Communication 



Theory; P. Wave Propagation; Q. Integrated 
Optics; R. Optical Communications and 
Information Processing; S. Instrumentation. 
Variable, repetitive credit · 

ESE 691 Semln ... In Electrical Enpneerlne 
This course is designed to expose students to 
the t)roadest possible range of the current 
activities in electrical engineering. Speakers, 
from both on and off campus, discuss topics of 
current interest in electrical engineering. All 

full-time Ph.D. candidates are required to 
register for this course and all Ph.D. 
candidates are required to present their thesis 
finding to the department as a whole. 
I credit, repetitive 

ESE 691 Practlcum In Teacblne 
Variable, repetitive credit 

ESE 699 Rese ... ch 
Variable and repetitive credit 

English 
EGL 500 Pro-Semln .... 
Classical Backgrounds: the development of 
the major genres. Reading (in translation) and 
analysis of representative Greek and Latin 
pastoral, georgic, epic, drama, and satire as 
background to the study of English literature. 
Concepts of genres, development of forms, 
structures, techniques. 
Fall, 3 credits 
T. Maresca 

EGL !I01 Studies In Cbaucer 
Reading course in all the major works of 
Chaucer with some attention to literary, 
historical, and social backgrounds. Lecture 
and discussion. One paper, mid-term, final. 
No prior knowledge of Middle English 
required. 
Fall, 3 credits 
D. Fry 

\ 
EGL 502 Studies In ShakeSpe ... e 
An in-depth study of Shakespeare's major 
tragedies and major traditions of literary 
criticism that have concentrated on them. 
FaIl, 3 credits 
C. Huffman 

EGL !I03 Studies In Milton 
All of Milton's poetry and selections from his 
prose will be read. The poems to be discussed 
in class, with special attention to the Question 
of genre, will include "Lycidas," the sonnets, 
Paradise Lost, Paradise Regained, and 
Samson Agonistes. 
Fall, 3 credits 
J . Peq uigney 

EGL 505 Studies In Genre 
Restoration Comedy: This course will 
concentrate on the comedy of the period, 
tracing the change from mocking, satiric 
comedy to "tearful" sentimental comedy. 
Fall, 3 credits 
R. Zimbardo 

EGL !I07 Literature In Relation to Society 
Literature and the Urban Experience: Selected 
19th and 20th century British novels read with 
regard to their presentation of the urban 
experience. We will consider the thematic and 
structural role of the city in works by writers 
such as Dickens, Charlotte Bronte, Gissing, 
Conrad, Woolf and Lessing. We will also read 
articles on the city by scholars in related 
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disciplines, among them Simmel, Benjamin, 
Handlin, TiUich, David Potter and Raymond 
Williams. (This course can be used to satisfy 
the requirement fOil EGL 594) 
Spring, 3 credits 
S. Squier 

EGL !IOI Literature In Relation to Otber 
Dlldpllnes 
Myth and Anthropology (cross listed with 
CL i S08): The class will study the basic myths 
in their anthropological context and their 
importance for cultural traditions and 
literature. Reading and discussion will focus 
on the myth of Genesis, of the beginning of 
cooking and sex, of the first sacrifice, the 
eating of the gods, and the suffering of the 
innocent in the myths from Hebrew-Christian 
tradition, Greek culture, and to some extent 
the Babylonian and South American Indians' 
rites and mythology. The class will start with 
the Old Testament, Aeschylus' Prometheus 
Bound, and will end with Levi-Strauss' 
structural interpretations of myths and 
Barthes' myths of modern civilization. 
Fall, 3 credits 
J. Kott 

Literature and Psyeholoc: This is a course in 
the dialogue of the creative writer and the 
psychology of his age or the mythology 
available to him, how he edits, how his work is 
shaped by his age. It will be historical, 
discussing a masterpiece of each age and a 
psychological classic o(the same period. 
Spring, 3 credits 
J. Stampfer 

EGL 509 Studies In Lancuaee and Lineuistles 
A study of the antecedents of English and the 
later development of the language in terms of 
phonology, morphology, syntax, and 
dialectology. 
Spring, ,3 credits 
W. Scheps 

EGL 510 Studies In Old Enellsh Laneuaee and 
Literature 
Beowulf ReadiPg course in Beowulf and the 
Finnsburh Fragment, seen ·against heroic and 
archaeological backgrounds. Daily 
translation and discussion. Mid-term and 
final, no papers. 
Prerequisite: one semester of Old English. 
Select undergraduates may take this course 
with permission of the instructor. 
Spring, 3 credits 
D. Fry 

EGL 511 Pr~Semlnar II 
\ 

Critical backgrounds: approaches to literary 
inquiry. Analysis of critical and historical 
methods through examination of the 
assumptions, principles, and procedures of a 
representative range of recent studies and 
traditional positions. 
Spring, 3 credits 
B. Bashford 

EGL 515 Studies In Middle Enpkh Leneuaee 
end Literature 
Broad reading course in English literature 
from the 12th through the 15th centuries, 
excluding Chaucer and the drama. Primary 
focus on lyrics, Pearl, Gawain, Alliterative 
Morte Darthur, and Piers Plowman, with 
some attention to literary, historical, and 



social bac:qrounds. Lecture and discussion. 
One paper. mid-term, final. No prior \ 
knowledge of Middle English required. 
Spring. 3 credits 
D. Frl- . 

EGL 510 Studies In the Renalaance 
Intellectual literary backgrounds of the 
Renaissance. Lyric, drama, epic, and the 
movement of humanism. 
S pring. ~ credits 
A. Wilson 

EGL 525 Sevent_th C .. tury Llter.ture 
The first half of the setnester will focus on 
Jonson and Donne, the second half on their 
"heirs," especially Herrick, Herbert, Crashaw 
and Marvell 
Spring. 3 credits 
T. Kranidas 

EGL 535 Studies In NeOd .... m 
18th Century Ve~ Satire: the course will 
investigate the forms, strategies, and 
techniques of verse satire from HudibrtlJ to 
The Vanity of Human Wishes. Major satires 
of Dryden and Pope will be considered in the 
context ofthe conventions and commonplaces 
of satire exhibited in works like Poems on the 
Affairs of Stale. Emphasis will be on analysis 
of individual works, rather than general 
formulations about the period. 
Fall. 3 credits 
H. Goldberg 

18th Century Novel: Exploration of the 
varying forms, motifs and techniques of early 
British fictions. Heavy reading. 3-4 short (5 
page maximum) papers. Possible reading list 
(depending upon availability of texts): Defoe, 
Moll Flanders. Roxana; Richardson, Pamela; 
Fielding, Shamela. Joseph Andrews. Tom 
Jones; Sterne, Tristram Shandy. Sentimental 
Journey; Smollett, Humphrey Clinker. 
Roderick Random; ~acKenzie, Man of 
Feeling; Lewis. The Monk; Burney, Evelina; 
Austen, Pride and Prejudice; Shelley, 
Frankenstein. 
Spring. 3 credits 
T. Maresca 

EGL 540 Studies In Romantkilm \ 
The Romantic Lyric: We will concentrate on 
the major lyrics 9f all the Romantic poets and 
all critical 'approaches to them. 
Fall, 3 credits , 
D. Erdman 

Romantic Prose: The course falls into two 
parts: first, a reading of important prose works 
by major poets, e.g., Fhe Preface 10 Lyrical 
Ballads. The Defense of Poelry. and selections 
Crom the Biographia Literaria. with an eye to 
what relationship, if any, exists between those 
texts and other works by Wordsworth, Shelley 
and Coleridge; and, .second, a rapid survey of 
familiar essays by Hazlitt. Lamb ,and 
DeQuincey. 
Spring, 3 credits 
R. Rand 

EGL 545 Studies In Vlderlaa Liter8ture 
19th Century Novel: A critical view of the 
major 19th century British novels. 
Sprin& 3 credits 
R. Levine 

EGL 551 StucHeI III lIda CeahIrJ .,..... 
Lltent ... 
An intensive survey of the major writers of 
modem British literature. 
Spring, 3 /Credits 
T. Flanagan 

EGL 565' Stadi_ In 1"... Century Amalcan 
Llter ..... e 
An introdu~ion tQ the study of 19th century 
American titerature, concentrating on the 
works of the American Renaissance. Readings 
in Emerson, Thoreau. Hawthorne, Melville, 
and Whitman. 
Fall, 3 credits 
P.Shaw 

EGL 570 Studi_ In lith Ceatury Amalcaa 
Llferature 
An examination of the m.jor works of 
Hemingway, Faulkner. Fitzger.ld, 
Cummings, Stevens, R.nsom, and 
examination of contemporary periodicals. 
Fall, 3 credits 
J. Thompson 

Contemporary American Poetry: A study of 
the major (and minor) American poetry of the 
20th century. 
Spring, 3 credits 
Instructor to be announced 

EGL 510 Studies In Modera BrIdsII and 
Amerlc~ Llter.ture 
Modern English. American .nd European 
Literature: intensive readings of works by such 
authors as Doris Lessing. Virginia Woolf. 
Djuna BarnC!S, Sylvia Plath, Henry James, 
Kafka, Gide, Thomas Mann, Faulkner. 
Beckett, Eliot, Wallace Stevens. with special 
emphasis on the relation between the 
narrative, dramatic or poetic techniques of the 
works alld their underlying world vision. I 

Fall, 3 credits 
S. Sears 

EGL 592 Problellll In Teaeliial Wr ...... or 
Composition 
This course will have two components: (I) 

{readingS to help composition teachers better 
understa\nd what they are doing and why. and 

1(2) extensive analysis of student writing in a 
variety Of modes. 
Fall, 3 credits 
B. Bas¥ord 

EGL 593 Problems In Teaddnl LIterature 
A . course in the Pro~lems of te¥hing 
imaginative literature (fiction. poetry, drama) 
on an introductory level (high school and 
underclass college). Stress ~I be placed on 
reasoned interpretation and criticism. 
Spring, 3 credits 
E. Fiess 

EGL 595 ladependent Studies In Llnpiltks ' 
Fall and Spring, 3 credits each semester 
Linauistics Staff 

EGL 597 Practicum In MethcNk or R .... dI 
Fall and Spring. variable credit 
Staff 

EGL 598 Gradu8te Poetry Center 
Work on the creation and presentation of 
poetry, undertaken concurrently in 
connection with a 500-level gradu~ course, 
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usin, the resources of the Poetry Center: 
books, periodicals, tapes and films. 
Fall ana Spring. I credit each semester 
Staff 

EGL m Indepeadeat StudIa 
Fall and Spring, 3 credits each semester 
Staff 

EGL 613 Pro ..... IaLlt.., TIIeorJ .... 
Criticism 
Formulaic Theory and Old English Poetry: 
After discussing Homer's Odyssey and 
formulaic theory in general, we sball examyse 
the role of traditional compositional methdlt 
in Old English culture and 'poetry. especjapy> 
Caedmon and Beowulf. Oral reports aDd cite 
long researCh paper. . 
Prerequisite: two semesters of Old English \r 
permission of instructor. 
Fall, 3 credits 
D. Fry 

, , 
Contemporary Fiction: An iOlelllive study bf 
major fiaures in British ana American fICtion 
of the contemporary period. with additional 
readings in major continental writers of t~ 
time. The course will concentrate on Faulltner .. 
Flannery O'Connor, Thomas Pynchon, SIIUI 
Bellow, with readings of throe or more ~ 
by each author. 
Spring, 3 credits 
J. Ludwig 

EGL 604 Prollle-. Ia Literary A...,. 
Victorian Prose: Arnold, Ne1Itman and P-. 
The seminar will deal with the prose workelof 
three major Victorian writers. We s .... ' 
examine in detail how these writen shaped tile 
course of thOUght through their prose It pi. 
Fall, 3 credits 
J. Bennett 

The Renaissance Sonnet in England: The 
sonnets from Wyatt to Milton, with the 
emphasis on those two poet~ and on Sidney, 
Spdnser, Shakespeare, and Donne. and with 
readings in Surrey, Daniel, Drayton and 
Herbert, as well as Dante and Petrarch. 
Spring. 3 credits 
J. Pequigney 

EGL 615 Pr..w-Ia c •• .aiOa aad G..,. 
(Section I) The Romantic Epic: An 
investigation of ... he possibility of a 10lIl 
poem" in 1800. i.e., of 8ttempts 8t writiqaDd 
at defming a "RolQantic epic." Lona poems to 
be studied which mayor may not be epic:a 
include: Milton and Jerwfllem. The P,~lude. 
Don Juan; the Hyperion fraptents. Quftn 
Mab. Promethew Unbound; the Sout...,­
Coleridge Joan of Arc. Some familiarity w4h 
the classical epics and with Ptutldb~ LoSI. 
Paradise Regained. The DuncilMJ, and Fau&I 
w~ be helpful. 
Spring. 3 credits 
D. Erdman 

(Section 2) Romantic Elements in American 
Realistic and Naturalistic Writings: The 
works of Howells, Crane, Norris. London, 
Dreiser and Wrilht will be studied with a 
particular eye to the romantic elements which 
intrude upon and mitipte tlfe baic 
naturalistic view. 
Spring. 3 credits 
P. Newlin 



(Section 3) Problems in Drama: Tbis course 
will try to isolate some oftbe problems tbat are 
specific to tbe study of drama. For example. 
the differences between ritual and drama or 

. between drama and otber literary modes. It 
will draw upon dramas from different periods 
and of different genre. In class we shall 
consider specific plays or make comparisons 
between plays (for example. The Alchemist 
and The Balcony). Students will also be asked 
to make presentations of various theoretical or 
scbolarly arguments (for example, Nietzsche'S 
Binh of Trogedy or F.W. Cornford's Origins 
of Attic Comedy). 
Spring. 3 credits 
R. Zimbardo 

EGL 616 Probl_ In Period and Tradition 
(Section 1) The American Humorists and 
Mark Twain: The seminar will deal with the 
work of Twain and his predecessors. Although 
the course will include such earlier humorists 
as Longst~ and such later ones as F.P. 
Dunne. tbemajor concentration will be on 
Twain and the role of social attitudes in 
humorous literature. 
Fall, 3 credits 
E. Fiess 

(Section 2) Traditions of American Poetry: 
The objective of tbe seminar is to experience 
different modes of critical approach. 
examining "the American tradition." 
ac.quainting ourselves with the relevant 
hiltory. searchilll out aesthetic theories and 
practice. and exploring the poetic influences 
which were ultimately transformed by tbe 
major American poets. 
Fall. 3 credits 
R. Miller 

(Section 3) Contemporary Poetry: The Black 
Mountain or Projectivist movement in 
modern American poetry. Intensive studies in 
the theories and writings of Charles Olson. 
Robert Creeley. Robert Duncan. Denise 
Levertov and others. 
Fall. 3 credits 
L. Simpson 

Transition from Middle Ages to Renaissance: 
This is essentially a course in literary history. 
comprising an attempt to isolate and describe 
characteristics of late medieval and early 
Renaissance literature. 
Spring. 3 credits 
W. Scheps 

EGL 607 Probl_ In Individual Authors 
Byron and Sbelley: The Seminar will examine 
the works of Byron and Shelley in terms of 
their personal agreements and disagreements 
Sit against the developing artistic. philosophic 
and political careers of the Romantic period. 
We will also be concerned with the 
development of modern critical response to 
the two authors. 
Fall. 3 credits 
B. Bennett 

(Section 1) Johnson and Boswell: Reading of 
the principle works of Johnson (Rambler. 
lives of the Poets. Preface to Shakespeare. 
etc.) and iloswell(Lifeof Johnson. Journalof 
a Tour to the' Hebrides. London Joumal. etc.) 
in order to identify questions and problems for 

investiption. Discussion and papers. 
Spring, 3 credits 
T. Rogers 

(Section 2) Melville: The life and writings from 
Typee to Billy Budd. including the poetry. 
Emphasis on the literary culture of the times. 
and on sources in intellectual history. 
Spring, 3 credits 
P. Sbaw 

(Section 3) Virginia Woolf. Henry James. 
Wallace Stevens: Intensive readings of the 
works of these authors. and perhaps others. 
with supplementary theoretical and critical 
materials. 
Spring. 3 credits 
S. Sears 

'EGL 611 Proble_ In tbe Reladon of 
Literature to Other DildpUnes 
(Section 1) Politics and Poetry in the Age of 
Milton: a' study of 17th century poems which 
reflect the interaction of political power and 
morality. Some preliminary work in Bacon. 
Shakespeare. Jonson. The major emphasis 
will be on Milton's three last poems. but we 
will also consider Marvell and .ome lesser fry 
like Cleveland. Wither and Waller. 
Fall. 3 credits 
T. Kranidas 

(Section 2) History and Literature of Modern 
Ireland: The seminar I will explore the 
development of the literature of modern 
Ireland in response to the specific historical. 
social, and political pressures within the 
island. We will begin with the poetry and prose 
of tbe early Yeats and the work of other writers 

in tbe "Irish Literary Movement." proceed 
with the work of Joyce and move to more 
recent writers such as Sean O'Casey. Frank 
O'Connor. Thomas Kinsella, and Seamus 
Heaney. 
Fall. 3 credits 
T. Flanagan 

EGL 6" T .... Resnrc' • 
Fall and Spring. variable credit 
Staff . 

EGL 695 Readlnl: Tbeal'} and Models 
The role of reading in the English curriculum. 
Theories of the Reading Process; Linguistic 
and Psychological bases underlying Reading 
Theories. Models of the Reading Prqcess; 
Reading Behaviors and Instructional 
Strategies; Cognitive and Affective Issues. 
Instructional implications based on 
theoretical information. 
Spring. 1-3 credits 

. A. Lipton 

EGL 697 Practlcum In tbe TeachInl of En""" 
Composition 
For new TeachInl Assistants 
Fall, 3 eredits 
N. WaUil 

EGL ' 691 Practieum . In tbe Teaeblnl of 
LiteratlD'e 
Fall and Spring. 3 credits each semester 
T. Rogers 

EGL 6" Directed Readlnl for Doctoral 
Candidates 
Fall and Spring. variable credit 
Staff 

French 
FRN SOl Contemporary French Culture and 
Instltudons 
Analysis of contemporary French civilization 
through the study of the development of its 
historical, cultural, political. and social 
characteristics. Designed for potential 
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teachers of French at the coDege level as well as 
in secondary schools. this course will 
emphasize and trace the evolution of the 
character and institutions of contemporary 
France. Open to qualified CED students. 
Fall. 3 credits 



FRN 507 Adnnced Stylistia 
Designed to deepen the advanced student's 
knowledge of the finer points of the syntax, 
structure, and stylistic versatility of the French 
language, this course, during the first 
semester, will emphasize three principal 
exercises: traI/slations from English into I 
French stressing idiomatic turns of phrase and 
correct structuring, compositions in the 
Fr,\nch language, and advanced work in major 
discrepancies between French and English 
syntax. 
Fall, 3 credits 

FRN SOl ExpUcatlon de Tute 
Emphasis will be placed upon weekly 
explication de texte, beginning with 
Renaissance literature, and proceeding to the 
modern period, in which analysis will be made 
of those effects that, taken together, constitute 
a given author'S stylistic pattern. 
Spring, 3 credits 

FRN 531 StQdies In Classical PrOle 
Analysis of the works of the ecrivains 
mondains and morafistes such as La Bruyere, 
La Rochefoucald, Pascal, Mme. de L~fayette, 
and Mme de Sevigne. 
Spring, 3 credits 

FRN 541 StQdies In 11th Century French 
Literature 
Study ofthe background ofthe Enlightenment 

in France and its development throughout the 
18th ntury. Extensive reading of such 
authors as Rousseau, Diderot, Voltaire, 
Laclos stressing literary technique, themes, 
and major trends in prose, poetry, and .the 
theater. 
Fall, 1 credits 

FRN 561 Studies In Contemporary Literature 
The active .pursuit of humanist ideas from 
Anato~e France to Louis Guilloux, from 
Romam Rolland to Camus, with emphasis on 
the w?rks of Valery Larbaud, Roger Martin 
du Gard, Andre Gide, and Andre Malraux. 
Spring, 3 credits 

FRN 571 Free Se@llinar 
. Twentieth-Century Theater 
A critical study of drama in theory and 
practice from the theatre fibre to post­
absurdist plays. 
Fall, 3 credits 

FRN ~71 Free Seminar 
Twentieth-Century Prose 
Stud}\ of selected French writers and literary 
topics in their relationship to other Romance 
and uropean literatures. 
Spring, 3 credits 

F,RN Sll Independent Individual Studies 
Variable and repetitive credit 

\ 

GER S03 Literature Pradku. 
Apprenticeship to a senior professor for work 
in undergraduate literature course. 
Preparation and delivery of lectures. 
Evaluation of students' performance in class 
and written work. 
Fall and spring, 3 credits 

GER S04 German Cultural History 
Examination of major developments in the 
German-speaking countries in the: areas of 
history, philosophy, education and the arts as 
related to various literary periods. 
Spring, 3 credits 
Elling 

GER 585 Minor Germanic: Lanpa,es 
Swedish. Intensive introduction to Swedish . 
Command of German and English required. 
Spring, 3 credits 
Sjoberg 

GER 539 Contrastin Structures 
A contrastive analysis of the phonology and 
morphology and syntax of EnaIish .and 
Standard New High German. 
Fall, 3 credits 
Ruplin 

GER 541 Literature of the Romantic: Period 
Fall, 3 credits 
Elling 

GER 543 Novelle 
A survey of the sub-genre with particular 
emp'1asis on examples from the 19th century. 
Fall, 3 credits 
Russell 

GER 545 lOtb Century Poetry 
A survey of 20th century poetry with emphasis 
on the poetry of Expressionism. 
Spring, 3 credits 
Brown 

GER 547 Spiel" Author Studies 
(Section I: Ibsen and German Naturalism) 
An intensive study of the dramas of Ibsen and 
their influence upon German drama. 
Fall, 3 credits 
Sjoberg 
(Section 2: Franz Kafka) 
An intensive study of the writings, life and 
literary influence of Franz Kafka. 
Fall, 3 credits 
Brown 
(Section I: Ernst Barlach) 

Germanic Languages 
, and ~iteratures 

' An intensive study of the life and works of 
Ernst Barlach, stressing the interplay of 
graphic, verbal and visual art. 
Spring, 3 credits 
O'Neil 
(Section 2: Thomas Mann) 

GER 500 Intensive Readln, German 
Intensive introductory German for non­
majors. Practice in reading and translation: 
German prose; use of dictionaries and 
reference materials; as much attention as 
possible to special problems of various 
disciplines. 
Fall and spring, 3 credits 
O'Neil • 

GER 501 Strateain of Teachln, German 
Detailed examination' of various approaches 

to teaching German as a foreign language; 
conventiomll teaching aids; use of media in 
instruction. [Given Ilt Goethe House in New 
Youk City.] 
Fall, 3 credits 
Meyer 

GER 501 l.anpa,e Pradicum 
Techniques of classroom instruction; teacher 
and peer visitation and evalulltion. To be 
taken in conjunction with initial teaching 
assignment. 
Fall and spring, 3 credits 
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An intensive study of the writings, life and 
literary influence of Thomas Mann. . 
Spring, 3 credits 
Karst 

I 

GER sa Spedal Period Studies 
Literature of the Baroque 
Fall, 3 credits ' 
Schroter 

GER 549 Theory and Critlc:ism 
An historical introduction to the premises, 
problems, and practice bf literary sociology. 
The course will concentrate on the traditions 



of dialectical materiali.stic theory of literature, 
and it will also deal marginally with the so­
called Frankfurt School (Adorno, Asthetische 
Theorie). 
Spring, 3 credits 
Schroter 

GER 556 BibUO .... phy and MethodololY 
An intensive introduction to the techniques 
and materials of scholarly research. 
Spring, 3.credits 
Russell 

GER 557 Hlltory of the German L.np.le 
Modern German's development from Indo­
European. Sample texts \ will be used 
throughout. 
Fall, 3 credits 
&err 

GER 551 Middle Hilh Germ.n 
Spring, 3 credits 
Ruplin 

GER 561 Goethe 
An intensive study of Goethe's various Faust 

compositions. 
Fall, 3 credits 
Karst 

GER 571 Comparative Germanic Linluistics 
Descriptive analysis of English, New High 
German, Swedish, Dutch and Yiddish. 
Spring, 3 credits 
Ruplin 

GER 599 Masten Thesis 
Variable and repetitive credit 

GER 601 Sped.1 Author 
Tutorial to be arranged with appropriate staff 
member. 
Fall and spring, 3 credits 

GER 602 Sped.1 Period 
Tutorial to be arranged with appropriate staff 
member. 
Fall anli spring, 3 credits 

GER 699 Doctoral Dissert.tlon 
Taken after advancement to candidacy. 
Repetitive, 3 credits each semester. 

Hispanic Languages 
and Literature 

. SPN 581, 582 Seminar In Spanllh Llnpistics 
3 credits each semester, repetitive 

SPN 512 SemlDar III Medlev.1 Literature 
3 credits, repetitive 

SPN 523 Semblar In Ren ....... ce and Golden 
Aae Literature 
3 credits, repetitive 

SPN 521 Semblar In Cervantes 
3 credits, repetitive 

SPN 531 Seminar In Spanish Enllptenment 
and ROllWltlcllm 
3 Credits, repetitive 

SPN 541 Seminar In 19th Century Spanish 
Liter.ture until the Gener.tion of 1898 
3 credits, repetitive 

SPN 543, S44 Seminar In 20th Century 
Spanllh Llter.ture 
3 credits each semester, repetitive 

SPN 552 Seminar in Coloni.l . Spanish­
'American Literature 
3 credits each semester, repetitive 

SPN 562 Seminar in 19th Century Spanish­
American Llter.ture 
J credits, {repetitive 
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SPN 569 Seminar In Spanish-America 
Modernism 
3 credits, repetitive 

SPN: 571, 572 Seminar In 21th Century 
Spanllh-American Liter.ture 
3 credits each semester, repetitive 

SPN 595, 596 Independent Indlvldu.1 Studies 
Variable and repetitive credit. Not more than 
nine (9) of these credits are acceptable toward 
the Ph.D., and not more than six (6) toward 
the M.A. 

SPN 609 Literary Theory 
3 creditS, non-repetitive. M.A. students may 
be admitted only with permission of 
instructor. 

SPN 621 Problems In Comparative Hllpanic 
Liter.ture 
3 credits, ~epetitive. M.A. students may be 
admitted only with permission of instructor. 

SPN 691 Pr.ctleum In Lower Division 
Teaebinl 
3 credits, non-repetitive 

SPN 693 Pr.etleum in the Te.cblnl of 
Advanced Lanp.le and Llter.ture 
3 credits, non-repetive 

\ 
SPN 695, 696 Directed Doctoral Research 
Variable and repetitive credit 

Courses In Hispanic BlIinlu~Bleultural 
Studies 
Graduate Spanish students not enrolled in the 
Hispanic -Bilingual-Bicultural Studies 
Program must obtain permission f~om the 
Director of Graduate Studies or the Chairman 
before registering in these cours'es. , 

I 
SPN 581 I Seminar: Cultur.1 Aspects of 
Hispanic Bllinlual-Blculturalism 
3 credits, non-repetitive 

SPN 583 Sp.nlsh and Enlilsh: Lanpales In 
Contact I 
3 credits, non-repetitive 

SPN 584 Spanish and EniUsh: Lanp.les In 
Contact II 
3 credits, non-repetitive 
Prerequisite: SPN 583 or permission of 
instructor. _ 

SPN 585 Seminar In Caribbean Literature 
3 credits, repetitive 

SPN 586 Seminar in the Hispanic Literature In 
the United States 
3 credits, non-repetitive 

Gradu.te Re.dlnl Courses 

SPN 500 Re.dlnl Spanllh 
Not given to graduate Spanish students. 
3 credits 

POR 500 Re.dlnl PortUlese 
3 credits I 



To prepare students for examinations, 
research work, and teaching, the Department 
of History offers the ,following kinds of 
graduate courses. 
All courses are for 3 credits unless otherwise 
noted. I 

HIS 500 Historical Research: An Introduction 

HIS 501, 502 Readln, Colloquia in Ancient 
and Medieval History 1 \ 

HIS 503-510 Readin, Colloquia In European 
History since 1500 ·1 

HIS 511 Readin, Colloquium in Topics in th, 
History of Science 

HIS 515-517 Reading CO~IOqUia in Euro~ean 
History sin~e 1500 

HIS 521·534 Reading 
- States History 

\ 
HIS 541·545 Reading 
American History 

Colloquia in United 
\ 

I 

Colloquia in Latin 

HIS 552·555 Reading Colloqui~ In En"lish 
History . 

HIli 561 Readlnl Colloquium In Eat Allan 
Hfstory \ 

HIS 581 Supervised Teachlnl 

H"S 582·586 Directed Readlnp for M.A. 
Candidates 
Variable/and repetitive credit 

HIS 590 Readlnl Colloquium In Quantitative 
Methods 

HIS 593 Readi.,1 Colloquium In 
Ps choanalysls and History 

HIS 597, 598 Teachlnl History I, II 
Permission of Instructor 

HIS 599 Research, M.A. Project 

HIS 600 Research in Social Hiltory 

HIS 601, 602 Research Seminars In ;Andent 
and Medieval History , 
H S 603·lil0, 615-617 Research Seminars In 
E ropean History since 1500 
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HIS 621·634 Research Seminars In United 
S~ates History 

HIS 641·645 Research Seminars In Latin 
American Hiltory 

I 

HIS 652-655 Research Seminars In Enllish 
\ History 

HIS 661 Research Seminar In East Asian 
History 

HIS 68~·686 Directed Readlnp for Ph.D. 
Candldat~ 
Variable and repetitive credit 

HIS 699 Research for Ph.~. Candidates 
Variable and repetitive credit 

The rese~rcl:l and reading courses offered and 
the topics they cover depend on student needs 
and availability of faculty. However at least 
one' research and reading colloquium in each 
area, i.e. , U.S., European and Latin American 
History are given each semester. The studen.!. 
should consult the department's course list 
each semester for details on topics and faculty 
.teaching, the course. 



Interdepartmental 
Programs and Courses 

APPLIED SCIENCE PROGRAM 

Counes .CEN 580, 581, 582 and ESE 583, 584 
and 585 are for the M.S. proaram in Applied 
Science. 

'CEN _ SocDoTe_oIoPcaI ProW-
A llries of c:a,e studies of current socio­
tecbllOJoaical probleDII encompassinl sucb 
areas ashealtb service delivery, emeraency 
medical care, auto safety, and suburban 
tranlportation, and the enerlY crisis. In each 
case, the problem dictates the quantitative 
models from whicb the alternatives are 
developed witb the correspondinl 
tecbnololical, economic, and social 
constraints. (Credit will not be liven toward 
other. Ifaduate dear_ offered in the 
department.) 
3 clftdits 

CEN 511 DedIIoa-M ....... TedIaololJ­
P ...... E.~rrow-
Application of buic elements of decision­
makinl (criteria, constraints, models, and 
optimization techniques) to the analysis of 
potential solution to problems wbicb.involve 
tecbnololY and its'impact on people and the 
environment. Areas of study incl"de: 
tecbnololY forecastinl and as_ment 

, metbods, COItl benefit analysis, resource 
manalement, and tbe matcbinl of 
tecbnoloaical systems to . societal needs. 
(Credit wiD not be liven toward other 
araduate dearees offered in tbe department.) 
3 credits 

CEN !112 S,._ A.".--. to TedUIolo.,­
p ...... ~ProW-
Application of system COncepti (input-output, 
feedback, Itability, information analysis) to 
the analysis of dynamic Iystema involvinl 
tecbllOlolY and society. Areas of study 
inducle: automatic compenaation of Iystems 
throup tbe use of feedllllcle; stability and 
instability of urban systems, tran.portation 
epidemics, and eco~mic:a; machines and 
systems for men, indudinl communication 

. and proatbetia. (Credit will not be liven 

I 

toward other araduate dearees offered in the 
department.) 
3 credits 

ESE 513 Co.puter Literacy 
A course to provide a basic understandinl of 
diBital computen, their applications, and the 
benefits from the threats to society from their 
usc. Empbasis will be placed on applications in 
education, medicine, and lovernment. Actual 
experience with the computer will include 
introduction to proarammins. allorithmic 
problem formulation. and runninl existinl 
proarama. (Credit will not be Biven toward 
otber araduate dear_ offered in the 
department.) 
3 credits 

ESE 514 Project ScnIBaar In Applied scieftce 
A forum for discussion of research methods 
and project ideas in Applied Science 
Education for Graduate. Students. Seminar 
topics include development and 
implementation of new interdisciplinary 
applied science curricula for secondary 
scbools and community collese; desian and 
evaluation of educational technololY systems. 
Students wiD be required to propose and 
execute a pilot venion of a Master's project. 
(Credit wiD not be Biven toward other 
araduate depees offered in the department.) 
Prerequisite: CEN 581 
3 credit. 

ESE 515 IndepeDdlllt Study In Applied 
ScieIIce Edu~ 
The primary objective of independent study is 
to provide a Itudent witb opportunities to 
interact with faculty memben who can be of 
assistance in his master's project. Students 
should contract individually with faculty 
members on work load and ~it(I). (Credit 
will not be . liven toward other araduate 
dear_ offered in the department.) 
Prerequisite: CEN 512 
Up to 3\credits 
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M.A. PROGRAM IN mOLOGY 
/ 

.. 056IH __ G ..... 
This course assumes a kriowledp of the 
fundamentals of II'ncraI aenetics. It f_ 
upon the stwly of ae- ia hu-. ~ 
and populatioill, livin, attention to human 
cytoaeneties and to t~ impo~ Of lenctic 
facton in human developmeD1, cliseue, 
society and evolution. 
Fall, 3 credit • 

.. 0 571 IIoIOu .. 1:1... . 
A consideratibn of ethical problems arowin, 
out of recmt developments in molecular 
biololY, aenetics, reprClductive pbysiololY. 
pharmacololY, and psycbolo&Y u weD u 
other branches of the biolosical sciences. 
Topics to be co,nsidered include the ethical 
uimal; evolutionary basis and the naturalistic 
fallacy; levels of orpnization and conflictina 
values; the ethics of the sene pool; senescence 
and the prolonption of life, death-necessity 
and dipity; and reproduction. 
Fall, 3 credits 
Mallon 

.10563 LabonIorJ III R.-dI T ....... 
Experimentation .with teachina methods, 

- includinl demonstration and analysis of 
bioloBicai processes jp a hiah achool 
laboratory. Emphasis _ill be placed on 
techniques for utilizina Iivinl orpnisms, 
maltinl quantitative oblervatiolll, and 
analyzing aroup data. Includes component 
involvinl ideas, procedures and practice in 
conductin, restarch as an extension of the 
local ~structional proaram. 
Spriiis. 3 credits 
Mallon 

.10 Sf3-5,. Special S ....... 
Topics to be arransed. 
Fall, Sprins. Summer, variable and repetitive 
credit 
MaDon 

.10599R-.II 
Under the · supervision of a member of the 
graduate Itaff, the student does an 
independent laboratory, field or theoretical 
research project. 
Fall, Sprins. Summer, credit to be arranaecL 

Note: Additional courses are available from 
the offerin .. of other araduate proarams. 

BIOCHEMISTRY 

DC 51. H __ ..... .,. 
This course sets forth the important aspects of 
human biochemistry, Placinl emphasis 011 

enerlY metabolism and its control The . 
biochemical basis of human diseases will be 
emphasized to iDustrate the roles of the major 
metabolic pathways of the human body. case 
histories will be analyzed where possible. 
Prerequisite: Permislion of instructor. 
Oraanic Chemistry or equivalent. 
Instructor: Dr. Cirillo 
Fall, 4 creditl 

HBC 531 ......... of .Ioda ...... ' 
An introductory cOune ill biocbemilhy on the 
principles of metabolism and the relationshiP. 
between enerlY metabblism i.d the 
biosynthesis of micro- and tIUICI'O-moleculea. 
Emphasis will be placed on the replaaion of 
these processes at the enzymatic, physioJoP:al 
and pnetie IeveC 
Prerequisite: Introductory course ill BioJoay 



and Orpnic Cbemiatry; pmlUlllOD of 
iftltructor for non-health science Itudents. 
IDitructor: Dr. Freundlich 
Fall modules, 4 creditl. 

BASIC HEALTH SCIENCES 

Har • R ...... In 8101ou .... Medicine 
Uses of radiation in medical practice and the 
research laboratory; biolo,ical effects, 
production and behavior of X-rays; 
characteristics, hazards and uses of 
radioisotopes; detection methods; safety 
practices; and national pidelines for human 
exposure. 
Instructor: Dr. Winpte 
Fall and sprin" I or 2 creditl, maximum 2 

ENVIRONMENTAL 
ENGINEERING PROGRAM 

ESC 514 bvlr_aI PoIhIdoII 
The pollutantl in our environment, their 
sources, effects, and methods for their control. 
Pollution of the air, water, and land as well as 
the inter-relatioDihips amon, these wiu be 
dilc:uased. 
Fall, 3 credits 

ESC 515 PrIncipia 01 Water Pollution 
. The basic microbial and chemical processeS 
are examined, . especially as they relate to 
public health and .environmental 
deterioration. The role of mii:ro-orpnisms as 
pathoaelll, pollutar\ts, and in pollution 
control; the implications for aquatic 
ecosystems of waste and thermalloadinJ.! ·1 

Fall, 3 credits 

ESC 516 Water Quality LabontOl'J 
An introduction to the fadd and laboratory 
techniques used in meaSurin, anti predict in, 
water quality. Samplina and monitoring 
methods, data handlin, and evaluAion. 
Fall, 3 credits 
Co-requisites: MSA 547, ESC 50S 

ESC _1 .......... 1 H' ....... es 
Steady and varied flow in open channels; 
transient flow and water hammer phenomena 
in closed conduits. Study of the flow of viscous 
suspensiolll. Applicatiolll to weir, transition 
and .piUway desian and the flow ofl.iquids, air, 
and sludae; pumps and meters. 
Sprin" 3 credits 

ESC 517/511 Wlllte Water Collection and 
Tr ___ S,It_ I IDd II 
The principles of desipin, and operating an 
adequate, efTtcient, and non-pathosenic waste 
water collection and treatment system. 
Municipal aixl industrial sewaae 'treatmen~ 
sedimentation, coasulation, filtration, 
chemical treatment,' aeration, activated 
sludae, phosphorous and nitrate removal, and 
qther advanced trcratment method.. Ultim'ate 
disposal and the boldinl and disposal of . 
solids. 
Prerequisites: ESC 505, 509 or equiv. 
Fall and sprinJ, 3 credits each semester I 

ESC 51' W ..... S."., D ...... 
Water r~uirements for public, industrial, 
qricultural, and other usaF. The principles 
of desianinaan adequate, eflic;ient, and non­
pathoaenic water aupply system. The 
collection, pum_tion, conditioninJ, storap 
and distribution of municipal _ter aupplies. 
Prerequisites: ESC 505, 509 or equiv. 
Fall, 3 C\'Cditi 

EMP I. W ... S."., M ......... 
Surface and around water hydrolol)'i tbe . 
lLYailability of waler resources. Stratqies fbr 
maintainina a continuous ~e yield; the water 
budFl, multi-purpose use and re-use, the 
effects on around water systems of withdrawal 
and recharge. Water distribution systems; 
clams and reaervoin and their ecoloaical 
impact. 
Fall, 3 credits 

, 
IMP 511 EnYlr ....... Law 
The lepl aspects of water supply and 
pollution; national, state, and local .. ws and 
codes pertainins to water, air and IaDd 
pollution, and solid waste disposal. 
Compliance twith these replatioDl: the 
statutory responsibilities of private and 
governmental orpnizations. Environmental 
impact statementl, their preparatioDi and 
assessment. The availability of and 
requi ements for obtainins federal and atate 
fundi~g. 
Biennially. 3 credits 

EMP 511 Lad Use PIIMInI ... the 
EnvlrOllllllllt 
The application of enlineerins methods to 
micro- and macro-resional plannin, and 
development. Zoning, transportation, 
resource supply and effluent disposal are 
considered in the context of resource demand 
and environmental protection. The use of 
surveys as a plannins tool. 
Biennially, 3 credits 

MSA 547 Statistical Methods for 
Envlro ....... ~alneerlnl 
A one semester survey coune iii statistical 
methods. Applications will be to water and air 
quality programs . . Topics: basic concept of 
sampling and data analysis, and of linear 
modtllins procedures. The techniques of 
analysis of variance and linear rearession will 
also be discussed. 
Fall, 3 creditl 

MSA 541 Modell for Water R_ce ' 
Manalement 
I ntrod uction to cost benefit analysis and linear 
and intepr programming techniques. Optimal . 
sitting applied to water supply and treatment. 
Multi-dimensional r~sional optimization. 
Spring, 3 credits 

INDUSTRIAL MANAGEMENT 
PROGRAM 

REQUIRED COURSES 

EMP 5tt Mana ....... PoIIq IDd ....... 1 
bJ c:J StudJ I . 

This course provides the student with 
experience in analyzins complex, multifactor 

. manasement problems in the context of 
realistic case studies. The cases cover areas 
such as marketinJ, finance. labo~ relation., 
strategic plannin" design of administrative 
orpnization, corporate response to social 
chanse· 
Prerequisite: EMP SOl 
3 credits 

IMP 511 .... vlonl ... Orpnhlltloaal 
AIpIIds ofM ...... .. 
This course provides an undentandins of the 
manaseinent procell by ' analyzing' 
orpnizational behavior. 'Topics inducle: 
behavior in 2-person situatlOlll, factors 
influencinl attitudes and chanses in 
orpnizational behavior, FOUP influence on 

behavior, formal and infonUl}Jrpailationai 
structures, conflict and conftict Noiutiona 
and the dynamics of planned cbanJe. 
3 credits 

EMP 5t1 M ........ A ........... 
F ..... DedIIoD AU,. 
Fundamentals of mana,eria.lBClCOuntiq With 
emphasis on COlt accountinl tel1lll, epnceptl; 
ratio and break even 'analysis, systaaa deaip, 
COlt allocation. QJlalitativt and quatitative 
considerations in flJUUlCw decision 8llalyaia, 
financial structure, cost analysis, opportunity 
COlts and return calculations, replacement of 
usets; portfolio theory. 

, 3 credits 

EMP 503 Leplan4 R • ..., A.,.a. of M ... __ 

Tb.Is course provides a survey of business and 
replatory law. Topics discuaaed include 
contracts, sales and forms of business 
orpnizations. An overview is provided of 
antitrust, environmental and civil ripts 
lesislation and their impact on business. 
3 credits 

EMP 5.4 Qua.titatlve Method. ID 
M ... eaieat . . 
A . rapid introduction to the application of 
modern mathematical concepts and 
techniques in manaaement science. Alpbraic . 
o'perations, mathematical functions and their'·. 
graphical representation, and matrix 
operations are reviewed. Topics covered 
indude the followina: Breateven anaIyaia; 
mathematics of interest, annuity, and 
mortpae; traffic flow and other systems of 
linear equatioDl; alaebraic and limplex 
methods of linear prosrammm,; probability; • 
statistics of acceptance testina; Markov chain 
modelling of market transitions; queuina 
!)lode Is. Simple manalement oriented 
~xa.mples are uI«Id to introduce matheJllaliqJ. 
formulations aJld exteDiions to morC pneral 
problems. 
Prerequisite: Underaraduate mathematics 
including differential calculus. 
J credits 

EMP 515 IDvlI.entl aDd Por"ollo 
M ........ 
Provides an introduction to invlltmentl in 
stocb, bonds, optioill, commciclitiea and the 
desisn of portfolios to realize optima! return 
on Investment at least risk. Topics include 
C).perations of the securities markets, 
evaluation of investmelttl, tradini strateaies, 
.timin" risk v.. return analysis, effICient 
market theory, capital market theorY. 
Prerequisite: EMP 502 
3 credits ---
IMP 516 Tuatioll . . . 
This c.ourse· provides an introduction to the 
principles of federal tuation emphaaizin, 
applicatioDi to manapment plannina and 
atratesies. Other topics include estate and aiR 
taxes with particular erbphasis on the many 
and varied tax-savinS methods, estate 
plannin" and tu shelters. 

. Prerequisite: EMP SOl 
3 credits 

EMP 5t7 R-m .. Special T .... 
Research in special topics on industrial 
manasement either individuaJly or in a 
seminar sellin .. 
Prerequisite: Completion of core pfOJl"8lD or 
18 credits, whichever applies and permission 



I 

I' 

of Program Direc;tor and supervising faculty 
member. 
3 credits 

MSC S34 Data B.e Manacement 
The course consists of a short intrloduction to 
present and future data base management 
systems following which the main focus is on 
the application to which such systems are put. 
Emphasis is on the institutional impact of data 

I base system~ and the management 
implications of their installation, use land 
administration. 
3 credits 

SUGGESTED ELECTIVES 

CEN 571 Analysis and Manacement olPubUc 
Polley 

CES 56~ Perlonallty, Theories and 
A __ me't 

ECO 5Sl Money and BankinC 

ECO 5S4 Work, Education and Health 

ECO S80 National Income, Employment and 
Money . 

MSA 537, 538 Operations Research I, II 

MSA 5691ntroduc:tlon to Applied Probability 

MSA 570 Statlsties I: Estimation 

MSA 571, 573 Data Analysis I, II 
/ 

ITALIAN 

ITL 500 ReadlncltaUan 
Designed to prepllre graduate students to read 
contemporary research in their respective ' 
disciplines published in Italian, the c:ourse will 
present systematic instruction in the 
fundamentals of reading comprehension and 
in specialized subject-oriented vocabulary. 
Fall, 3 credits ' / 

ITL SOl Cont.porary Italy 
AnalYSIS of contemporary Italy and its 
civilization through the study of the 
development of its historical, ' cultural, 
political, and social characteristics. Designed 
for potential teachers of Italian at the college' 
level as well as secondary schools, this course 
will emphasize and trace the evolution of tHe 
character and institutions of contemporary 
(taly. 
Spring, 3 credits 

ITL 516 Seminar on Dante 
The VitI( Nuova lind the Inferno of the Divine 
Comedy will be read and analyzed based on 
the historical, social and moral contexts of the 
13-14th centuries in Italy. 
Fall, 3' credits 

ITL 517 Seminar on J;)ante 
The Purgatorio and Paradiso of the Divine 
,Comedy will be read, discussed, and analyzed. 
The natural relationship of the three parts of 

J 

the Comedy will be evaluated in light of the 
social and moral structllre of the period in 
which the masterpiece was written. 
Spring, 3 credits ' 

/ 
ITL 581 Independent Individual Studies 
Variahle and repetitive credit 

Marine 
Environmental 

Sciences 

MAR SOl Physical Oceanocraphy I 
Seawater properties, TIS diagrams, 
turbulence, mixing, diffusion and advection, 
air-sea interaction, thermohaline and wind­
driven circulation, pressure gradient, Coriolis, 
buoyancy and frictional forces, geostrophic 
and Ekman transports, waves and tides, 
estuaries, modeling. 
Fall, 3 credits 

MAR 502 BioloCic:al Oceanoerapby 
A treatment of the dependencies of biological 
communities on the physical and chemical 
properties of the marine environment with 

. emphasis on the planktonic communities of 
coastal and estuarine environments. Includes 
laboratory experience directed towards 
imparting analytical skills . . 
Spring, 4 credits 

MAR 503 Chemical Oceanoeraphy 
Introd.uction to chemical oceanography. 
Topics include: origin and history of seawater, 
physical properties of seawater, major and 
minor constituents, dissolved gases, the 
carbon dioxide system, distribution of 
properties in the World Ocean, chemical 
equilibria. Also includes laboratory exercises. 
Fall, 4 credits 

MAR 504 Physical Oceanocraphy II 
The cou'rse 'examines the fundamental 
principles of hydrodynamics and the 
relationship between these principles and the 
methods and results in physical oceanography. 
It discusses the equatIOn 01 . state and the 
conservation of mass, mome~tum., and 
energy. 
Prerequisite: MAR 501 
Spring, 3 credits 

\ 

MAR 506 Geolopcal Oceanography 

/ 

~n introduction to th,e geological 
oceanography of the World Ocean with 
emphasis ·on the coastal environment; 
discussions of the physical· prOfesses 
controlling the structure and evolution of the 
ocean basins and continental margins, the 
distribution of marine sediment and the 
development of coastal features. Field trip 
required. 
Spring, 3 cred!ts 

MAR 521 General Problems of the Marine 
Environment 
The course examines the multiple utilization 
of the marine environment. Ecological and 

30 

economic problems that result, from 
conflicting uses are investigated and methods 
for the management of marine resources are 
discussed. 
Fall, 3 credits 

MAR 522 C.e Studies In Environmental 
Problems 
Several current environmental issues will be 
examined in depth from a multidisciplinary 
viewpoint. These will include such topics ·as 
pesticide contaminatio~ energy utilization, 
and water. tesource management. 
Spring, 3 credits 

MAR 523 Marine Botany. 
Lectures will stress, ecology, morphology, 
physiology, reproduction ' and systematics of 
phytoplankton. macroalgae and seagrasses. 
Laboratory will consist ,of isolation 
techniques, physiology experiments and 
productivity assessment. Several field trips 
will be undertaken. 2 hr. lecture, 2 hr. 

I laboratory per week. 
Spring, 4 credits 

MAR 533 Fishery Manacement 
Marine fishery management, successes and 
failures, and biological, physical-chemical, 
economic, and socio-political background. 
Case histories of domestic and international 
fishery management problems and solutions. 
The Fishery Conservation and Management 
Act of 1976, which I extended U.S. fIShery 
jurisdiction to 200 miles, is treated in detail., 
Fall, 3 credits 

. 1 

.MAR ~80 Seminar 
A weekly series of research seminars presented 
by visiting scientists -and members of the staff. 
Fall and spring, I credit, repetitive 

MAR 590 Research 
Original investigation undertaken ""ith the 
supervision of the Advisor. 
Fall and spring, variable and repetitive credit. 

MAR 550 Topies in Marine Sdences 
This is used to present special, interest courses, 
including intensive short courses by visiting 
and adjunct faculty and colirses requested by 
students. Those given in recent years include 
Environmental Law, Nature of Marine 
Ecosystems, Science and Technology in 
Public Institution's, Plutonium in the Marine 
Environment, and Problems in Estuarine, 
Sedimentation. 
Section I: Tutorial 
Fall and spring. variable and repetitive credit 
Section 2: Marine Coastal Policy 
Interaction of various interest groups with 
coastal policies will be examined. Major 
coastal legislation will be studied for impacts 
of pressure groups upon legislation, effects of 
rule making by administrative and executive 
branches and of judicial decisions. Impact of 
policy and policy implementation upon local 
constituencies' including the resean;h 
community will be reviewed. 
Fall 1978, 3 credits 



Materials Science 

ISM 512 TedUIiq_ 01 M ....... ScIoCe 
A survey of the important experimental 
methods employed in the studies of materials. 
Essentially a laboratory course where the 
student carries out rermed measurements 
using research grade equipment. The areas 
covered include X-ray diffraction studies of 
crystalline and amorphous materials, optical 
properties of~terials. The course alsb covers 
the use of radiation counten, determination of 
p~ diaJrams, the study of polymers, etc. 
Fall, 4 credits 

ISM 514 Produdion Proc_ 
A I"udy of manufacturing processes used in 
the semiconductor industries. Topics include: 
Single crystal growth, compound formation, 
zone refining, epit~xial growth, doping 
techniques, thin film techniques, thick film 
techniques, passivations, isolations, lead 
bonding techniques. cleaning and etching, and 
failure analysis; discrete devices and 
integrated circuit devices; valjous ~odernl 
concepts in Ie processing. 
Fall, 3 credits 

ISM ses Diffraction Techniques and the 
Stneture 01 Solids 
The structure of solids can be studied using X­
ray, neutron and electron diffraction 
techniques. Topics covered are: coherent and 
incoherent scattering of radiation, structure of 
crystalline and amorphous solids, 
lIereographic projection and crystal 
orientation determination; concept of 
reciprocal vector space. Laboratory work in 
X-Ray diffraction is also included. . 
Fall, 4 credits 

ESM 516 Mechanical Properties of 
Enatneerlnl Materials 
The deformation of engineering materials 
under stress is described by classical ,theories 
of elasticity and plasticity. Macroscopic, 
mechanical properties are interpreted in tenns 
of thermal dynamics, lattice mechanics" and 
microstructure of these materials. The course 
deals with quasi-static and dynamic testing 
techniques for delineating mechanical 
properties of materials, considering elasticity, 
anelasticity, plasticity, cohesive strength, and 
fracturt. Attention is given to strengthening 
mechanisms and material reliability. 
Fall, 3 credits 

ISM 7 ImperfecdOlll In Cry ..... 
The characteristics Of point defects in metals, 

. semiconductors, and ionic solids are 
dcscrib«!, and the thermodynamics of point 
defects is developed. Dislocation theory is 
introduced and the structures of 
internal boundaries are described. Finally, 

, intera~ons between lattice imperfections are 
discusHd, with emphasis on plasticity and 

, fractures. 
Spring" 3 credits 

ISM 509 Thermodynamics 01 SoUdl 
Current knowledge regarding the 
thermodynamic properties of condensed 
phases is discussed. The thermodynamic 
treatment of ideal, regular, and real solutions 
is reviewed. Estimation of reaction free 
energies and equilib~ia i~ condensed Dhase 
reactiors such as diffusion, oxidation and 
.,hase transformations; thermodynamic 
analys' of phase equilibria diagrams. 
Fall, 3 credits 

ESM 511 Kinetic Pr_ in Sollds 
Diffusion in solids is considered in detail, 
including solution of the transport equations 
for volume, gran boundary, and surface 
diffusiolL Kirkendall effect and other 
diffusion phenomena, atomic mechanisms of 
diffusion, correlation effects, etc. Next, the 
thcol1\ of.processes in which diffusion plays an 
important role is considered. such as ionic 
cond~ction, oxidation of metals, and the 
sintenng of solids. I 
Spring, 3 credits 

ESM 511 Solid StMe Electronics 
A study of the electronic prOClCS~ in solids 
leading to the analysis and design of materials 
and ilevic~ . Crystal structures, binding, 
electrical and thermal conductivities, 
diffusion, galvanometric, thermomagnetic, 
and thermoelectric effects, Hall effect and 
magnetoresistance. Conductivity in thin films. 
Fall, 3 credits ' 

ISM 51l DleIeetrk IUId Mapetk Properties 
orM ....... 
The "hysical origins of the dielectric and 
magnetic properties of materials are treated in 
this course with respect to the structures of 
materials. Topics include electric arid 
magnetic susceptibilities; piezoelectricity, 
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(erroe~trics; ferromagaetles, ferrimagnetka 
and antl~err.omagn~tics; and mater~s whicb 
are used ID IDdustnal applications. 
Fall 0, Spring, 3 credits 

ISM S99 Research 
Variable and repetitive c,redit 

ISM 610 Seminar In Surrace Science ' 
~iscussions and readings on current problems 
In surface physics, chemistry, and 
crystallography. 
Spring, 3 credits 

I 
ISM 602 Seminar In Plaltldty .. d Fractute 
Intended. for advanced stUdents, especially 
t~ose dOID~ resea(ch in this area. Topics: 
linear elasl1~ fracture mechanics, qJlUi-static 
and d),namlc crack growth, fracture surface 
energy calculations, ductile-brittle transitions 
and the effects of plastic deformation on crack 
propagation. Recent advanc;,p in the 
IDIprovement of fracture t"",hness ' in 
engineering materials will iii! described. 
Prerequisite: ESM S06 
Fall, 3 credits 

ISM 604 Sensinar In UItraonIc Metho* • 
Inter.... Friction III Sollda 
Review of adYIIDced measurement techniques 
in the field of ultrasonics coupled with 
quantitative descriptions of experimental 
variables related to the sample microstructure. 
Applications to optical, electrical, and 
mechanical properties will be discussed. Use of 
ultrasonics for N on-destructive Evaluation 
will be considered. 
Prerequisite: ESM S06 
Spring, 3 credits 

ISM 606 SellliDar In Optical PropertIes al 
Material 
A survey of modem optical materiala and their 
characterization. The properties of both 
glasses and crystalline materials are related to 
physical origin. Electro-optic, elasto-optic, 
and magneto-optic properties and their 
interrelations are related to applications in 
technology including laser systems, displays, 
and spectroscopy. 
Fall, 3 credits 

ESM 601 Semlaar In Cata1yti1 , 
Introduction to homogeneous aDd 
heterogeneous catalysis. Geometric facton in 
catalysis. T/le k,inetics of heteroaencous 
catalysis. Electronic facton in C8ta1Ylis; 
metals, semiconductors and surface species. 
Preparation and properties of metal surfaces. 
Porosity. Typical industrial processes, eg., 
Fischer-Tropsch, Ammonia synthesis, 
Ammonia oxidation, etc. 
Fall, 3 credits 

ISM 611 Seminar In' Reaetlo .. iIIIllIOI'pIIic 
SoUds 
Crystal growth and the nature of defects in 
inorganic crystals, Heterop:neoUi nucleatiOil 
in decomposinl inorganic single crystals. 
Theories of isothermal decomposition 
kinetics. Measurement of decomposition 
rates. Radiation effects and nature of 
radiation damage in inorganic solids. 
Photodecomposition of solids and the 
underlying theories .of photolysis. 
Fall, 3 credits 

ESM 6U Seminar In Advanced 
lbermodynamict of SoUdI 
The fundamentals of the thermodynamics of . 
irreversible processes are presented and the 
theory applied to thermal diffusion,. 



thermoelectric transport and other coupled 
proces~es in solids. Thermodynamics of multi­
component phase equilibria. Diffusion, 
oxidation and other rate processes in ternary 
and higher ordcr systems. 
Prerequl>lte: ESM 509 
Spnng. 3 credit. 

ESM 613 Seminar in Materi.ls and 
Environment 
I nteractions between materials and their 
environments including corrosion. oxidation, 
absorption and adsorption reactions. The 
influence of these reactions on the properties 
of materials. the d~ign of materials resistant 
to these phenomena, allernative methods of 
protectIOn and the utilizatIOn of these 
reactions in promoting breakdown and 
deteriorallon of materials. 
Spring. 3 credits 

ESM 615 Seminar in Phase Transformations 
The theory of phase transformatIOns in solids 
is considered. Kinetics and mechanisms of 
nucleation and growth and martensitic 
transformatIOns. Melting and solidification, 
precipitation from solid sol ution, 
polymorphic transformatIOns. eutectic and 
eutectoid reactions. second order transition·s, 
recrystallization and other transformations in 
solids. 
Fall, 3 credits 

ESM 696 Special Problems in Materials 
Science 
SupervIsed reading and discussion of selected 
Pllblications in particular fields of materials 
science. This course is designed primarily for 
advanced graduate students who are, or 
expcc.t 1'0 be. Involved in research in these 
areas, although other students may enroll with 
permission of the instructor. 
3 credits. repetillve 

ESM 697 .Materials Science 
A weekly series of Icctures and discussions by 
visitors. local faculty and students presenting 
current research results. 
I cre~it. repetitive 

ESM 698 Practicum In Te.chine 
3 credits. repetitive 

• ESM 699 Research 
Variable and repetitive credit 

Mathematics 
CORE COURSES FOR TEACHER 

OPTION 
MSM 512 Ale~ for Teacben 
tinear al~bra, the algebra of polynomials, 
algebraic properties of the complex numbers, 
number fields, solutions of equations. 
Fall, Spring or Summer, 4 credits. 

MSM 513, 514 Analy •• for Teachers I, II 
The topology of the real line, theory of 
differentiation and integration of functions of 
one variable. 
Fall and Spring, 4 credits. 

MSM 515 Geometry for Teachers 
A re-examination of elementary geometry 
using concepts from analysis and algebra. 
Fall, Spring or Summer, 4 credits. 

MSM 516 ProbablUty and Statistics for 
Teachers 
Apriori . and empirical probabilities, 
conditional probability; mean and standard 
deviation; random variables; financial 
distributions; continuous distributions; 
sampling; estimation; decision making. 
Fall, Spring or Summer, 4 credits. 

MSM 519 SemJnar In Mathematles Teadllne 
Study of recent curricular and pedagogical 
developments in secondary school 
mathematics. 
Fall, Spring or Summer, 4 credits. 

CORE COURSES FOR 
PROFESSIONAL OPTION 

MSM 530 TopoiOC/Geometry I 
Basic point set topology: connectedness, 
compactness, continuity, etc. Metric spaces, 
function spaces, and topological manifolds. 
Introduction to algebraic topology: 
fundamental group and covering spaces. 
simplicial jlomology, applications. 
Fall, 4 credits. 

MSM 531 TopoloC/Geometry II 
Foundations of differentiable manifolds: 
differentiable maps, vector fields and flows, 
differential forms and integration on 
manifolds. Stokes' Theorem. frobenius 
Theorem. Lie derivatives. Immersions and 
submersions. Introduction to Lie groups and 
to the classical groups. 
Spring. 4 credits. 

. MSM 534 Alecbra I 
Linear algebra: fields, vector spaces, 
dimension, bases. matrices, linear maps, 
determinants, canonical forms, symmetric and 
Hermitian forms, spectral theorem. Groups: 
normal subgroup$, Jordan-Holder theorem. 
Sylow theorems . Rings: ideals and 
homomorphisms. Euclidean rings. 
polynomial rings, unique factorization. 
Fall, 4 credits. 

MSM 535 Aleebr. II 
Modules: modules over principal ideal 
domains, fundamental theorem of Abelian 
groups, tensor products, exterior products. 
Fields: transcendence, algebraic extensions 
and closure, normal and separable extensions. 
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primitive elements, fundamental theorem of 
galois theory, applications. 
Fall, 4 credits. 

MSM 539 Alpbrak Theory II 
Homotopy groups and the H urewicz theorem, 
the universal coefficient theorem. cup and cap 
products. Poincare duality, and introduction 
to spectral sequences. (Will be offerect for the 
last time. Fall, 1978. A new advanced course in 
algebraic topology will be given in 11979-80). 
Fall, 4 credits. 

MSM 541 Complex Anal,..) 
Elementary functions. holomorphic 
functions. Cauchy theory, power series, 
classification of isolated singularities, calculus 
of residues, open mapping theorem, Riemann 
mapping theorem. 
Spring, 4 credits. 

MSM !144 Analy. 
Elementary ofdinary differential equations, 
existence theory. power series methods •• 
character.stic functions, orthogonal 
polynomials, Fourier series. 
Fall, 4 credits. 

MSM 546 DIfferential Equations I 
Basic concepts in ordinary and partial 
differenti.~ equations. Existence, uniqueness. 
and stab~lIy theorems. Qeometric t/teory of 
charactensllcs and the Froebenius theorem. 
Typical features of elliptic, hyperbolic, and 
parabolic equations. 
Fall, 4 credits 

MSM 547 Differential Equations II 
A continuation of DE I plus as time pChnits 
additional material drawn from systems of 
differential equations, Hodge theory. pseudo­
differential operators, and connections with 
complex analysis. 
Spring. 4 crectit •. 

MSM 551 Real Analy. ) 
Lebesque measure and integration, Radon­
Nikodym theorem. Lej)esque-Stieltjes 
measures, Fubini and tonelli theOrcms, 
classical Banach spaces. 
Spring. 4 credits. 

MSM 552 M-....e Theory and Intecration In 
ProbabWty) 
Basic point set topology: continuity, 
compactness, connectedness. Measure theory 
and integration including examples of the 
main measures on Rn. Axioms of probability 
spaces. Convergence pf random variables: the 
central limit theorem. 
Fall, 4 credits. 

MSM 566 I)Jfferentlai TopoloC 
Manifolds, imbedding and immersion 
theorems, vector bundles, characteristic 
classes. Further topics such as cobordism. 
Morse theory. 
Spring. 4 credits. 

MSM ~, 569 Differential Geometry 
Differentiable manifolds. bundles, tensor and 
exterior algebra, differential forms, Stokes' 
theorem, geometry of submanifolds of Ro. 
method of integral formulas. applications to 
global extrinsic theorems. I -ilimensional 
Gauss-Bonnett Theorem, connections, 
geodesics. completeness, Riemannian 
curvature and geometric interpretation, first 
and· second variation formulas, conjugate 
points and Jacobi fields, Rauch's comparison 
theorem and applications, Morse theory. 
Fall and Sprinll, 4 credits. 



I 
MSM 590, 591, 591 Problem Seminar 1,11,111 
Analyze problems and explore supplementary 
topics related to the other courses: Focus 
preparation for the preliminary exam. 
Teaching practicum. 
Fall and Spring, 3 credits. 

INTERMEDIATE COURSES 

These courses are designed for second and 
third year graduate students who are 
preparing for the Doctoral Preliminary 
Examination or are starting work toward a 
dissertation. The only prerequisites are 
consultation with the teacher. Topics covered . 
will be chosen to reflect interest of teachers ' 
and students. All of these courses may be 
taken for repeated credit. 

MSM 681, 603 Topics In Allebra 
Typical topics will be drawn from group 
theory, ring theory, representation theory of 
groups and algebras, fields and commuptative 
algebra, homological algebra. ' 
Fall and Spring, 4 credits, repetitive. , 
MSM 611, '" Topics In Number Theory 
Typical topics will be drawn from analytic 
number theory, algebraic number theory, 
diophantine equations, transcendental 
number theory, with indications of methods 
from algebra, geometry, analysis an4 logic. 
Fall and Spring, 4 credits, repetitive. 

MSM 614, 615 Topics in Allebralc Geometry 
Typical topics will be drawn from varieties and 
schemes, algebraic curves, ~nd their j 
arithmetics. . 
Fall and Spring, 4 credits, repetitive. 

MSM 610, 611 Topics in A1lebralc TopololY 
Topics will be of current interest such as 
foliations, surgery, singularities, group actions 
on manifolds, and homotopy theory. 
Fall and Spring, 4 credits, repetitive. 

, . I 
MSM 616, 617 TopiclJn Complex Analysis 
Topics selected from: Riemann surfaces, I 
quasiconformal mappings, several compl~x 
variables, Fuchsian Groups, Kleinian groups, 
moduli of Riemann surfaces and Kleinian 
groups, analytic spaces, singularities. 
Fall and Spring, 4 credits, repetitve. 

MSM 631, 633 Topics in Differential I 
EquadOM 
Typical topics are: Hyperbolic or elliptic,j 
systems, parabolic equations, spectral theory, I 
finite difference equations, Cauchy-Riemann 
equations and complex vector fields, 
equations with constant coefficients, 
solvability of linear equations, Fouriet 
integral operators, non-linear equations. 
Fall and Spring, 4 credits, repetitive. 

MSM 631, 639 Toples In R~ Analysis 
Topics selected from: functional analysis, 
harmonic analysis, Banac,h al~ebras, operator I 
theory, 
Fall and Spring, 4 credits, repetitive. 

L8p1adan, leometry of leneral relativity. 
Fall and Spring, 4 credits, repetitive. 

ADVANCED COURSES I 
These courses are designed for students do!ng 
advanced work, especially in connection With 

,doctoral dissertations. The only prerequisites 

I are consultation with the teachers. The topics 
will be selected from the area listed under the 
corresponding intermediate coutse, and will 
generally be of a more advanced level. A 
course ~ilI normally begin in the Fall and may 
c6ntinue in the Spring. Course offerings will 
depend on student derriand and availability of 
faculty to supervise advanced work in the area. 
These courses may be taken for repeated 
credit. Each of these courses carries 4 credits. 

MSM 661, 663 Advanced Topics in Alaebra 
MSM 666,667 Advanced Topics in Allebraic 
Topology 
MSM 670, 671 Advanced Topics 'in Complex 
AnalysiS 
MSM 674, 675 Advanced Topics in 
Differential Equations 
MSM 678, 679 Advanced Topics in Real 
Analysis 
MSM 681, 683 Advanced Topics in 
Differential Geometry 

OTHER COURSES 
MSM 696 Mathematics Seminar 
MSM 697 Mathematics Colloquium 

. MSM ~98 Independ~nt Study 1 
MSM 699 Directed Research 

Each of the above courses may be taken onl~ 
with t~e 'approval of the Director of the 
Graduate Program. . 

echanical 
Engl~eering 

ESC SOl Convective EnerlY Transfer 
Discussion of the laws of conservation 0 

m~s, momentum and energy, with particular 
emphasis on the proper formulation of the 
ener~ equation and its subsequent reduction 
to physically useful limits. Similarity solutions 
of the boundary later equations, asymptotic 
formll\ations of the energy equations, an4 
methods of treating boundary layer problems 
which do not reduce to a similarity 
transformation. ' 
3 credits 
R. Cess 

ESC 501 Radladve Enel'lY Transfer 
Basic 'Physics of black body radiation with 
emphasis upon the respective roles of 
electromagnetic theory and quantum statistic, 
Formulation of radiative exchange equations 
for systems of surfaces separated by a non­
participating redium. Derivation of the 
equation of transfer for absorbing, emitting 
and scattering mcidia, and application to 
systems involving absorbing, emitting and 
scattering media. 
3 credits 
R. Cess 

ESC S03 Heat Conducdon and Heat 
Exchulen . . 
Analysis in one, two and three dlmensl.?ns of 
steady state and transient heat conduction 
problems including the use of analogue and 
approximate analytical techniques. Study of 
the basic operation and design of a variety of 
Heat Exchangers. 
3 credits 
T. Irvine 

ESC 5e4 Environmentai PoIlu'tion 
The pollutants in our environment, their 
sources, effects, and methods for their control. 
Pollution of the airr water, and land as well as 
the inter-relationsllips among these will be 
discussed. 
Fall, 3 credits 

ESC 505 Prlndples of Water Polludon 
The basic microbial and chemical processes 
are examined, especially as they relate to 
public health and environmental 
deterioration. The role of micro-organisms as 
pathogens, pollutants, and in pollutfon 
control; the implications for aquatic 
ecosystems of waste and thermal loading. 
Fall, 3 credits 

ESC 506 Water QuaUty Laboratory 
An introduction to the field and laboratory 
techniques used in measuring and predicting 
water quality. Sampling and monitoring 
methods, data handling and evaluation, 
Fall, 3 credits 
Co-requisites: MSA .S47, ESC SOS 

ESC 507 Reactive Media 
Thermodynamics, rate processes, flow, and 
stability of reactive media. Ther;"okinetic and 
thermophysical properties of nonequilibrium 
systems. Energy storage and energy transfer in 
reactive systems. N onadiabatic theory of 
reaction wave structure, initiation, 
propagation and extinction. Application of 
fundamentals to lasers, combustion, 
condensation, crystallization, popUlation 
dynamics and nonequilibrium systems. 
3 credits 
A. IBerlad 

I ESC 508 Reactive Media-Current/Problems 
Continuation of ESC S07. Detailed kliscussion 
of selected journal articles. 
3 credits 
A. Berlad 

ESC 509 Enlinetrinl Hydraulics 
Steady and varied flow in open channels; 
transient flow and water hammer phenomena 
in closed conduits, ~tudy of the flow of viscous 
suspensions. Applications to weir, transition 
and spillway desi~ and the flow ofliquids, air, 
and sludge; pumps and meters. 
Spring, 3 credits 



ESC 511 Advanced Fluid Mechanica I: Perfect 
Fluids 
Lagrangian and Eulerian frames. Dynamical 
equations 'of momentum and energy transfer. 
Two-dimensional dynamics of incompressible 
and basotropic perfect fluids and of the 
compressible perfect gas. Conformal mapping 
applied to two dimensional fluid dynamics. 
Jets and cavities. Surface waves, internal 
waves. Perfect shear flows. 

, 3 credits 
E. O'Brien I 

ESC 51Z Advanced Fluid Mechanics II: 
Viscous Fluids 
The role of visco~ity in the .:Iynami'<.s of fluid 
flow. The Navier-Stokes equations, Low 
Reynolds number behavior including 
lubrication theory, percolation through 
porous media and flow due to moving-bodies. 
High Reynolds number ~havior including 
steady, unsteady and detached boundary 
layers, jets, free shear layers, and wake's. 
Phenomenological theories of turbulent shear 
flows are introduced. 
3 credits 
S. Bradfield 

ESC 513 Baroclinic-Fluid Flow 
The role of baroclinicity in the dynamics of 
fluid flow: Wave propagation in a solenoidal 
nonhomogeneous fluid. Natural convection 
flow and the Benard-Rayleigh problem. 
Quasi-geostrophic theory of rotating 
baroclinic stratified fluids. Intense vortices in 
a conditionally-stable stratified fluid. 
3 credits 
L. Wang 

E!:IC 514 Introduction to Turbulen~e 
Introductory concepts and Statistical 
description. Kinematics of rllndom velocity , 
fields. Eq uations of motion and their 
interpretation. Experimental techni.ques: 
isotropic turbulence and the closure problem. 
Transport processes in a turbulent medium. 
Turbulent jets, wakes and boundary layers. 
3 credits 
R. Chevray 

ESC 515 Dynamic Meteorology 
Rotation of the Earth and the Coriolis force. 
Physical properties of atmospheric air. Large­
scale atmospheric motion- Rossby waves; 
turbulent nature of the atmospheric motion; 
baroCtinic effects. General circulation of the 
atmosphere. 
3 credits 
L. Wang 

ESC 516 ClimatolOIY 
General circulation of the atmosphere. Solar 
constant; nature of ,clouds; global albedo. 
Terrestrial outgoing radiation. Interactions of 
the atmosphere and the oceans. Climatic 
pattern and possible causes of the changes in 
climatic pattern. Orbital parameters of a 
planet. Climate in the Quaternary period--:­
glacial-interglacial oscillation; theories of the 
"ice ages." Drifting of the continents; deep 
ocean circulation; and the initiation of the 
Quaternary period. Climates of Mars.' 
3 credits I 

L. Wang 

ESC 517/518 Waste Water Collection and 
Treatment Systems I and II 
The principles of designing and operating an 
adequate, efficient, and non-pathogenic waste 
water collection and' treatment, ,system. 
Munioipal and industrial sewage . treatment, 
sedimentation, coagulation, filtration, 

chemical treatment, aeration, activated 
sludge, phosphorous and nitrate removal, and 
other advanced tre.tment methods. Ultimate 
disposal and the holding and disposal of 
solids. 
Prerequisites: ESCS05. S09 or equiv. 
Fall and spring, 3 :credits each semester 

ESC 519 Water Supply Deslp 
Water requirements for public, industrial, 
agricultural, and other usage. The principles 
of designing an adequate, efficient, and non­
pathogenic water supply system. The 
collection, purification, conditioning, storage 
and distribution of municipal water supplies. 
Prerequisites: ESC 50S, 509 or equiv. ' 

I Fall, 3 credits 

ESC 521 Energy' Transfet In Gues 
Fu'ndamental concepts in quantum 
mechanics, statistical thermodynamics, and 
electro-magnetic theory from an engineer's 
point of view. Thermodynamic properties of 
gases at high temperatures. Absorption and 
emission of radiation in high temperature 
gaseous environments. Rates of relaxation 
processes in gases and plasmas. Current 
experimental techniques for measuriog 
temperature, rate constailts and radiative 
properties of gases. 
3 credits 
P. Varanasi 

ESC 522 Experimental Met~s In Energy 
Transfer 
Introduction to experimental techniques in 
convective and radiatire heat transfer, 
combustion process~s and .ir pollutant 
detection. Quantitative spectroscopy as a 
research tool in above mentioned areas as well 
as planetary atmospheric research. 
3 credits 
P. Varanasi 

ESC 523 Atmospheric Molecular J,>rocesses 
Review of electromagnetic theory of scattering 
and spectroscopy in a manner appropriate for 
studies of planetary atmospheric phenomena 
involving gaseous molecules. A major portion 
is devoted to quantitative spectroscopic 
aspects of absorption of infra-red rediation by 
planetary atmospheric gases. Spectral line 
shaped and blind ·mo<\els. 
3 credits 
P. Varanasi 

ESC 524 Statistical Mechanics: ' l'he 
Molecul~r Basis of Continua Meclllinics 
The course devel\lps the basic tools nepessary 
for an understanding of the relation between 
the properties of matter in the bulk ~.g., 
thermodynamic and transport properties) and 
the IInderlying interparticle forces responsible 
for them. 
3 credits 
G. Stell 

ESC 528 Introduction to Experimental stress 
Analysis 
Elementary theory of elasticity, electrica! and 
mechanical strain guages, introduction to 
photoelasticity and moire method. Brittle 
coaling and analog methods. Application of 
different methods to the study of static and 
dynamic problems. Laboratory participation 
is an intergral part of the course. 
3 credit~ . 
F. Chiang 

ESC S21' Vehicular Dynamics 
Applications of fluid dynamics thc;ory to 
practical devices. Elements of airfoil and 
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hydrof'1il design; Structual analysis from ' 
hydrodynamic loads prediction; Performance 
prediction for a full scale vehicle based on a 
theoretical loads prediction. Elements of static 
and dynamj<; stability. Where possible, fun 
scale structural and vehicle. performance tests 
are carried out. 
3 credits, alternate years 

. S. Bradfield 

ESC 531 Gu Dynamics 
One-dimensional gas dynamiCs and wave 
propagation. Shock waves in supersonic flo",. 
The method of characteristics. Effects of 
viscosity and conductivity, and concepts from 
gas kinetics. 
3 credits 
P. Varanasi 

J;SC 532 Structual Dynamica 
The mllChanical behavior of "engineering 
structures is studied by choosing topics from 
the quasi-static and dynamic response of 
elastic and inelastic beams, liars, colum/ls and 
shells subjected to mechanical and thermal 
loading. 
3 credits 
J. Tasi 

ESC 533 Molecular Theory of Fluicls 
A study of the bulk properties of fluids, 
especially the properties of dense fluids 
determined through the use of molecular 
distribution functions and modern 
perturbative procedures. 
Spring, 3 credits, alternate years 
G. Stell . 

ESC 537 Experimental Fluid MechanIcs 
Fundamentals of measurements and 
instrumentation. Operating principles and 
performance characteristics of instruments for 
meaSUrell1ents of physical quantities such as 
velocity, pressure, and temperature. Fiow 
visualization and liquid and gases. Optical 
methods in compressible flow: interferometry, 
schliere.n, shadow. Fundamentals of acoustics. 
Introduction to analysis and measurement of ' 
random variables. Laboratory ' demon'­
strations. 
3 credits 

. R. Chevray 

!SC 540 Geophysical fluid Dynamics 
Inertia and gravity effects of entropy or 
density variations in fluids. Small amplitude 
wave's, gravitational and Helmholtz 
instabilities, internal waves and turbulence. 
Coriolis effects of the earth's rotation. 
Comparison of gravity and rotation effects on 
the ' ,behavior of non-homogeneous fluids. 
Applications to natural phenomena. 
3 credits \ 
R. Chevray 

ESC 541/542 Elasticity I and II 
Derivation of linear equations of elasticity. 
Stress equations of motion. Displacement and 
strain. Stlltss-strain r~llItions for crystalline 
solids. Compatability equations. UniqueneSs 
theorem. Reciprocity theorem. Applications 
to static three-dimensional problems. Contact 
theory. Two-dimensional problems: Wave 
propagation in infinite and bounded media. 
Elastic lattice vibrations and \ theories of 
microstructure. 
3 credits each semester, alternate years 
J. Tasi 

ESC 543 Plasticity 
StresS and deformation of solids:· Yield criteria 
and flow rules for plastically deforming 
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solids; Tbe notion of a stable inelastic: 
material; Static: and dynamic: analysis of 
plastic: bodies under mechanical and thermal 
loadings; Use of load bounding theorems and 
the calculation of collapse loads of structures; 
The theory of the slip-line field. 
3 credits 
F. Chiang 

ESC S44 At_pheric Radiation 
Discussion of tbe compositions and radiative 
components of planetary atmospheres. Black­
body and gaseous radiation with emphasis 
upon the respective rQles of electromagnetic 
theory and quantum statistics. Derivation of 
the equation of transfer and radiative 
exc:hange integrals. with application to energy 
transfer processes within the atmospheres of 
earth and other planets. 
3 credits 
R. Cess 

ESC $45, 546 TIMoredc:al Met_oIoO I and 
II 
Introduction to the quantitative interpretation 
of the tbermal and dynamic:a1 structure of the 
planetary atmospheres. Topics to be covered 
include: atmospheric thermodynamics. 
hyiirostatic equilibrium. hydrostatic 
equilibrium and conv~ion. solar and 
terrestrial radiations. equations of motion on 
a rotating planet. atmospheric energetics. 
seneral circulation and numerical weather 
prediction. , 
3 credits each semester 
J . Hogan 

ESC 547 Aeronomy 
An examination of the physical and chemical 
processes which determine the structure and 
composition of the atmosphere. A discussion 
of the chemical composition of the neutral 
atmosphere and ionosphere will be followed 
by the development of the basic equations 
JOverning atmospheric struc:ture. The major 
processes at work in each region of the 
atmosphere will be delineated. The origin and 
history of our atmosphere will be discussed, 
and man's impac:t on its future will be 
considered. Comparisons will be drawn 
between our own environment and the 
atmospheres of other planets. 
Spring. 3 credits 

I 

.ESC 541 Air PoIlutioD MeteoroJocy 
A discussion of atmospheric: processes which 
determine air pollution concentration. Theory 
of diffusion with application to pollution 
dispenion from point. line and area sources. 
Practical methods for estimating pollution 
levels near urban and industrial sources. 
Chemic:a1 interactions of air pollutants. 
Production of ozone in"urban smog. Urban 
heat-island. ¥odification of local weather by 
pollution. 
3 credits 
S. Hameed 

ESC 549 De C ....... DI Globlll EnvlfOlUllent 
An introduction to the global aspects of 
environmental pollution and its long and short 
term consequences. Chemical balance of gases 
in the earth's atmosphere. Origin and fate of 
major air pollutants. Global circulation of 
atmospheric: pollution. Impact of land and sea 
pollution on the chemical stability of the 
atmosphere. ~ffec:ts of atmospheric pollution 
on climate. Environmental effects of energy 
production. Ocean pollution by toxic wastes, 
Environmental monitoring' and control. Air 
quality standards venus emission standards. 

Systems analysis of pollution abatement. 
3 credits 
S. Hameed 

ESC 55~ Analy. of Compolite SoH. 
The main emphasis of the course is on the 
analysis of layered composite materials. The 
cartesi\ln tensor calc:ulus is used. 
Homoseneous anisotric: media are studied 
fint . he effect of layering is then analyzed. 
Applications to plates and shells are 
considered. Current theories of inelastic 
mechanical behavior of composite solids are 
introduced. 
3 credits. alternate years 
J. Tasi 

ESC 557 Kinetic Theory 
Theory of the Boltzmann eq~tions. The 
Hilbert. Chapman-Enskog and Grad 
solutions. and the transition to fluid dynamics. 
determination of transport coefficients. 
Relationship of norll\al solutions to actual 
solutions of the Boltzmann equation. 
3 credits ' 
S. Harris 

ESC 561 Photoelutidty 
Theorr of two- and three- dimensional 
photo~lasticity for experimental str.ess 
analysis. Lectures include the necessary optics 
background and such topics as frozen-stress 
method. scattered light technique. birefringent 
coating and absQlution retardation methods. 
Spec ial techniques such as fringe 
multiplication and sharpening. oblique 
incidence. Students will be involved in a 
complete project. 
3 credits 
F:. Chiang 

ESC 590 Convectln Heat Transfer In Internal 
flow Systftllll 
An fxamination of, the heat transfer 
characteristics of internal Oow systems 
including both circular and non-circular 
closed and open flow channels and newtonian 
and non-newtonian fluids. 
Prerequisite: ESC 30S or equivalent 
3 c:redits 
T. Irvine 

ESC 591 Dermoclynamics 
This course is designed for students who 
already have had an undergraduate course in 
thermodynamics or the equivalent and wish to 
deepen their understanding of the subject. 
Topics not normally covered in depth in 
un.dergraduate courses. i.e.. irreversible 
thermodynamics. accurate equations of state 
of real systems. basic formulations alternative 
to the Camor-cycle approach. etc. 
3 credits 
G. Stell 

ESC 591 CI_cal Thermodynamics 
A rigorous presentation of classical 
thermodynamics. Applications to flow 
systems and heat engines. Applications to 
systems involving intensive variables beside.. 
pressure and temperature. 
Spring. 3 credits 
L. War/g 

ESC5~R_eb 
Variable and repetitive credit 

ESC 611 Nonlinear Mecbanlcs 
Stability theory and Liapunouv functions. 
Phase plane analysis. limit cycles. and 
bifurcation theory. Generalized Volterra and 
Van der Pol equatiQ/ls. Isocline and Lienard 

methods of graphic: constructiOn. Poincare 
and Lindstet's method of small perturbations. 
Asymptotic process of Krylov and Bogoliubov 
for autonomous and non-autonomous 
systems. Problems in chemical linetics and 
,population dynamics. 
3 credits 
C. Yang 

ESC 613 Phase Tr_ltions and Critlc:al 
Phenomena 
Traditional approaches (Weiss mean field. 
Bragg-Williams and van der Waa\slike 
theories) as well as more recent work (scaling 
laws of Kadanoff and ' Wid om functional 
expansions, "semi-invariant" expansions) are 
examined. Various useful models such as the 
Ising model are discussed. In addition to 
liquid-gas and or'der-disorder transitions, the 
nature of the solid-liquid transition is also 
considered. 
3 credits 
G. Stell 

ESC 614 Applications of Statl,tlcal 
Mechanics 
The relation between the thermodynamical 
properties of a system at eqUilibrium and its 
Hamiltonian. The emphasis is in developing a 
set of techniques that enables one to assess the 
properties of fluids and certain solids over a 
wide range of thermodynamic conditions 
(critical or curie point). The use of cluster 
expansions and functional Taylor series are 
among the techniques stressed. 
3 credits 
G. Stell 

ESC 615 Seminar In Radiative T....rer 
Topics of current interest concerning radiative 
energy transfer iii gases are discussed. 
3 credits 

ESC 610 Cbemlcal Kinetics 01 CombusUoll 
and Atmospheric Reactions 
Introduction to collision and transition state 
theory of kinetics. Chain reaction and auto­
catalytic process. Chain. thermal and unified 
theories of explosion. I\inetic and 
thennokinetic theory of chemical oscillations. 
Oxidation of hydrocarbon and gasification of 
coal. Photochemical smog and kinetic 
processes in stratosphere. 
3 credits 
C. Yang 

ESC 611 Combustion Theory 
Theory of laminar flame propagation. 
Combllstion of droplet and particle cloud 
sprays. Engine knocking and autoignition. 
Source ignition, extinction limits and 
environmental fire hazards. Detonation 
theory of pses and condensed phase 
explosives; initiation mechanism, detonability 
limits and spinning detonation. 
3 credits 
C. Yang 

ESC 625 Turbulent Dlfr .. ion 
Eulerian description of passive contaminants 
in homogeneous turbulence. Closure 
techniques and their flaws. Lagrangian 
description of single particle and relative 
diffusion. Similarity in shear flows. The role of 
buoyancy forces in atmospheric transport. An 
introduction to turbulent reactive flows. 
3 credits 
E. O'Brien 

ESC 641 Advanced Mechanics 01 Continua 
The curvilinear tensor calculus is reviewed. 
Basic equations which govern the behavior of 



~ontinuous media .re derived in whie:h finite 
deform.tions .re permitted. Couplioa 
between mec:hanic:al. thermal.nd other effec:ts 
is e:onsidered. The thermoclynami<:s of 
e:ontinuous media are studied. Sinplar 
surfac:es .nd waves are examined. 
3 credits 
J . Tasi 

ESC "I M ........... S,It_ D ...... 
Desian of research instrumetltation in the 
context of the research problem. Selection of 
.ppropriate transducers for response to a 
Jiven phenomenon .nd desian of .ppropriat~ 
intermediate .nd readout components. 
Spec:iflC: problems may be selected. dependina 
upon the students' interest. 
3 e:redits 
W. Brad~eld 

ESC '71 OpdCIII MethcMk for Espenm.tal 
Sue. Anal,.. 
Theory and applications of moire methods (in­
pl.ne. shadow. reflec:tion. projection ~nd 
refraction moire tec:hniques) for measurma 
static: and dynamic deformation of 2-D and 3-
D models. bendina of plates and shells •• nd 
temperature distribution or refraction index I 

chanae in fluids. Otber topics: holoJraphic 

erometry. l.ser speclde interferometry. 
and e:urrent research activities of the field. 
3 credits 
F. Chiana 

ESC AI ........" A ......... 
A survey of e:urrent knowledae .bout the 
eompositions. structures, and dynamics of the 
.tmospheres of planets in our solar system. 
Models for upper and lower reaions .nd 
probable evolutionary histories will be 
discussed. Emphasis will be placed on the mOlt 
rec:ent resulll obtained from spac:e craft and 
around-based observations. Student 
particip.tion is ene:ouraJOd. This course is 
identic:al to ESS 611. 
3 e:redits 
R. Cess 

ESC '" Special Pro .... III MedIMIa 
Conducted jointly by araduate studcnts .nd 
one or more members of the fac:ulty. 
3 credits, repetitive 

ESC 01 Pre~- .. Teaddnl 
3 credits. repetitive 

ESC'" Research 
V.riable and repetitive c:redit 

Microbiology 

HIM 513 Mlerobial GeaetkI • 
Microbial petie: systems are used to test and 
to prove theories of c:\assica\ Fnetics and .re 
also at the forefront with the newest ideas .nd 
facts of modem aenetiCl. In this e:ourse. 
systems of genetic analysis will be e:onsidered 
in lectur,cs. disc:ussions. and readings. These 
will include bacteriophaae rec:ombination and 
mappina. and bae:teri.1 conjuaation. 
tr.nsformation. and transduction. A detailed 
consider.tion of bacterioph.ae will ill~tr.te 
current experiments .nd notions .bout the 
functioning of regulatory aenes. Application 
of physical mapping techniques. espec:ially 
heteroduplex mapping of both prokaryotic: 
and eukaryotic DNA molecules. will / be 
emphasized. 
Corequisite: HBM SOl or equivalent prior 
tr.inina· 
Instructor: Dr. Ohtsubo and Staff 
F aU. 3 e:redits 

HIM 5t9, 51. E.,........ Microlliolou 
An introduction to modem mic:robioloaic:al 
researc:h. During this eourse. the student 
rotates through two professors' laboratories 
spendina approximately one-half sem~ter in 
eae:b. The selection of laboratories is made by 
the student in e:onsultation with his .dvisory 
e:ommittee. By takina part in onaoina projec:ts 
the student willieam experiniental proc:edures 
and tec:hniques and become acquainted with 
researc:h opportunities in the departments. 
Prerequisites: Matriculation in a Jraduate 
program .nd permission of the dep.rtmental 
faculty. 
Instructor: Staff 
Fall and Sprina. variable credit 

HIM 531 Medical Mlerolliolou 
Information derived from molec:ular .nd 
experimental cellular biolo&Y will be preSented 
to provide. foundation forunderstandinathe 
basic aspec:ts of the growtb. reJlllation. 
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structure. and function. of YiruIeI. prokaryadc 
aad eukaryotic cells. Extnpolatioft aM 
application or bIaie cODeIII" of ~ 
to human __ wiD be .... 
Prerequilite: PmDiuion or iDlUUctor. 
Instructors: Drs. Weitz ..... , CUter ... 
Wimmer 
Sprinl Modules. • credits 

HIM "" WI s..-.. .. eM ......, tI 
C-
In this course studeftts will pmeat .... 
contents of current -"' ..,.. loucIIiIII 
on the bioloty 01 canoer. Tbae ...... rs will 
cubic stlldenll toinfonn each.'" or nIOCftl 
work to improve their, .biIity in praendnl an 
orpnized talk .nd to acquire • feeIiat for 
thiDkina on tIIeir fee&. Papers 1M)' lie -iaMd 
if necessary. . I 
Prerequilite: Pel18illion of iutructor. 
lnatructor: R. Pollack 
Spr;n, and Fall. I erecIil 

... M.,G ........ ~ 
Ouai ... 1 inveltiptions undertaken wida t. 
supervision or. faculty maaber. 
Prerequisite: Permission of illltructor. 
I nstructor: Staff ' 
Fall aad Spru.,. variable c:redil 

HaM 611/612 A ..... C ..... TllllrV .... 
Thil tWCMeD*ter Mq_ will .t'-IM to 
brina Ituclenll up-to-date in the' interNlllcid 
areas of animal celli aqd viruMS. TIle FaD 

, semester will empbaslze ..... virolotY. :n­
Sprina semester will emphallie aniinal celli. 
Student. .re eneo..... to take .... lWO 
courses as • sequence, however they can lie 
taken separately. MicrollioloJY .. ud ....... 
encour.Fdto take both. Thil course iI 
rec:GJllmended for a4vanoed Itudeftts and/. 
first year students with __ bIckgr~ in 
uimal virololY. ' 
Prerequisite: Permission or inltructor. 
Instructors: Drs. Tqtmeyer. Anderson. 
' caner. Kates aad Wimmer (ADimaI VirolOJY. 
H8M 612. F.D); Drs. Pollack and Lucas 
(Animal Cebs. HBM 611. Sprina) 
3 c:redits per semester 

HaM fa DNA SeqII •• , T ........ 
The laboratory eourse will teach .......... 
students how to sequence DNA and RNA 
ac:cordin,to'the Maxam-Oilbertmetllod. Thil 
includes the preparation of "-31. labelled 
restriction frapnellts, sinlle strand separalioa 
by lei electrophoresis. b •• e specific 
modification .nd clcavaae of DNA .trand .. 
preparation and cleava. of corresjtondina 
RN As. fractionation of the cleavqe produets 
on sequenc:ina acls. autoradiopaplly aad 
interpretation of the .utoradiopaJIII. 
Prerequisite: Permission of instructor. 
Instructor: Dr. H. Ohtsubo 
Sprina. I credit 

HaM 621, '22 Silort C __ " MIcr .... ..., 
Upon occasion the dcpanment wiD .".... 
short courses coverinl topi<:s in microt.ioloty 
at .n advanoed level. a.- will -' ~. 
two period. for three to five week .. 
AMounc:ement of the courses will lie made by 
sendin, notices to university departments. 
Prerequisite: Pennission of instructor. 
Instructors: Drs. Setlow. Duan. Buk ....... 
Anderson. Botc:han aad Ohtsubo 
F.n .nd Spriil .. I credit 

HaM'" MIcroIIIoIou s...-
A weekly meetilll devoted to current work ill 
the department and lectures by invited 
speakers. 
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Pn:requisite: Permission of instu~tor. 
Instructor~ Dr. Carter 
Fall , and spring. I credit each semester. 
repetitive, 

HBM 69 .. Thesis Resear.ch in Microbiology 
For the student who has been admitted to 
candidacy. Origin'al research will be 
undertaken with the supervision of the thesis 
advisor and advisory committee. 
Prerequisite: Permission of thesis advisor. 
Instrubtor: Staff 
Fall and spring: variable credit 

fI!fiI'iI* ,..... 
, J r ~ 

l ' . 

" ,'Molecular 
" 

'Biology 
'.1 

BMO 500 Directed Readings in Molecul~ 
BloIolY \ 
Directed readings in topics of current inierest, 
under supervision of a faculty ' s!lonsor 
culminating in one or more ch tical ;eview 
papers. 
i'rerequisitl 'Sponsor anli approval of 
Masters Program Executive Commitiee. 
Yearly 
l-3 credits 
Staff 

BMO 582 Physical Biochemistry 
A review Of the physical techniques and 
concepts involved in the study o( biological 
molecules, particularly macromolecules, 
Technique~ described will include diffraction: 
spectroscopy. magnetic resonance and tbe 
study of hyClro'dy'namic behavior of 
macromolej:ules. . 
Fall. 3 credits 
Sarma 

J CrystaUolI'aplly 01 BIoJoaIcal 
Macromolecules 
Lectures and laboratory experience in the 
principles and techniques of structure 
determination ,of single crystals using X-ray 
diffraction. Particular emphasis will be placed 
on applications to biological macromolecules. 
Other topics. such as fiber diffraction. small 
angle X-ray scattering and neutron 
diffraction. will be discussed . 
Prerequisites: BMO 502 and permission of 
instructor 
Fall. odd-numbered years. 2 credits 
Sarma . 

BMO 504, Protein and Nucleic Acid 
Biosynthesis 
Nucleic acid replication and transcription, 
both in vivo and in vitro. are considered ill 
detail. The machinery of protein synthesis. 
including amino acid activation. transfer 
RNA. ribosomes. the genetic code. and 
peptide chain initiation. elongatioil and 
termination. is also covered. 
~rereq l!isites : BMO 520/ 521 or permission of 
mstrucfor. 
Spring

l 
odd-numbered years. 3 credits 

Sterng anz 

BMO 505 Mic,robial Relulatory Mechanisms 
Lectures aod discussions devoted to current 
concep s of regulatory mechanisms involved 
in intermediary metabolism. Major mttabolic 
pathways and their regulation will be studied 
in deta,l. . I , 

Fall. ey~n-numbered years. 3 credits 
Freundlich 

BMO sjl6 Transport . . ' 
Molecular and ion transport mechamms will 
b~ 'stuqied in microorganisms. hig~er ~ells. 
and the cellular organelles. EmphaSIS will be 
placed on the molecular basis of transport 
fu~ctions. their genetic and physiological 
control and energy coupling mechanisms in 
active transport. Membrane structure , 
chemical composition. and biosynthesis will 
be . considered in terms of their role in 
meipbrane transport. 
Spring. even-numbere years 
2 credits 
Cirillo. LeFevre. Simon 

BMO 587 Neurochemistry 
Correlation of. chemistry and nerYe cell 
function. Covers classical neurochemistry 
(chemical composition and metabolism of 
important consiituents of the brain) . as well as 
functional neurochemistry (molecular basis of 
~ynaptic transmission. axonal conduction. 
sensory physiology. interneuronal recognition 
and synapse plasticity). Related topics. such as 
neuropharmacology and neuroendocrinology 
will be, discussed. 
Prerequisite: BMO 520 
Fall. odd-numbered years. 2 credits 
Schmi.11t , 

BMO 509, 510 Experimental Biochemistry 
An iptroduclion to modern biochemical 
research techniques. The student spends a half 
semester in the laboratory of each of four 
different members of the staff selected in 
. consu tation with the course director. In each 
labor tory the student participates in some 
aspect of the research being pursued by the 
faculty member. 
Fall and spring. variable credit. minimum two 
credit~ each semester 
Staff 
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BMO 513 Enzymes 
This course considers the detailed mechanisms 
of enzyme catalysi~ with emphasis on the role 
of the structure of the protein and the structure 
of the active site. 
Prerequisite: BMO 520 
Fall, even-numbered years, 3 credits 
Moos 

BMO 514 Muscle and Contractile 
Mechanisms 
Semin~r discussions based primarily on 
student presen~ations of published research 
papers on muscle contraction and other forms 
of biological motility. Topics will include the 
physiology and energetics of the contracile 
processes, the ultrastructure of the contractile 
machinery. the biochemical and 
physiochemical properties of the active 
proteins, and a critical review of current 
theories. 
Prerequisite: BtdO 520 
Spring, odd-numbered years, '2 credits 
Moos 

BMO 517 Blo_mbrana 
The molecular architecture of membranes: the 
organization, functions, and assembly of 
lipids and proteins in biological membranes; 
and also biophysical phenomena such as 
diffusion lind conductivity, which are 
amenable to detailed molecular analysis will 
be examined. 
Prerequisite: Permission of instructor 
Spring, 3 credits 
Scandella, McLaughlin 

BMO 519 Principles of Recombinant DNA 
TechnoloIY 
The principles and practice of recombinant 
DNA experiments will be discussed. Topics 
include restriction enzymes, vectors, selection 
schemes, shotgun experiments, the cloning of 
DNAs and biohazard techniques. A 
laboratory limited to a small number of 
graduate students will also be offered. 
Prerequisite: BMO 520/521 
Spring, odd-numbered years, 2 credits 
Amheim 

BMO 520,521 PrincipIa 01 Biochemistry 
A comprehens~ve survey of modern 
biochemistry. Materials discussed will include 

. proteins, membranes. the biosYl:1thesis . and 
degradation of carbohydrates, lipids and 
amino acids, energy transformations, and the 
structure, function and biosynthesis of nucleic 
acids. 
Fall, spring. 3 credits each semester 
Simpson 

BMO 599 Raearch 
Original investigation undertaken under the 
supervision of a member of the staff. 
Fall and spring, credit to be arranged 
Staff 

BMO 601, 602 Coll9Cjulum In Molecular 
BiololY . 
A weekly series of talks and discussions by 
visiting scientists in which current research 
and thinking in various aspects of molecular 
and cellular biology will be presented. This 
course is required of all students every 
semester in which they are registered in the 
Molecular Biology Program and attendance is 
mandatory. Visitors are welcome. 
Fall and spring, I credit 

BM.O 603, 604 Student Seminar In Molecular 
BloI°IY 
Seminars given by graduate students OItrecent 
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work taken from the literature in the area of 
molecular or cellular biology. This course is 
required of all students e\lery semester in 
which they are registered in the Molecular 
Biology Program and attendance is 
mandatory. Visitors are welcome. 
Fall and spring. I credit 

BMO 605, 606 Molecular Biology Workshop 
Progress reports given each week by members 
of the faculty. post-doctoral fellows. and 
advanced graduate students on their current 
research. This course is required of all students 
every semester in which they are registered in 
the Molecular Biology Program and 
attendance is mandatory. Visitors are 
welcome. 
Fall and spring. I credit 

BMO 685-688 Advanced Seminars 
Topics to be arranged. 
Fall and spring. variable and repetitive credit. 

BMO 699 Research 
Original investigations undertaken as part of 
the Ph.D. program under supervision of a 
research committee. 
Prerequisite: Advancement to candidacy 
Fall and spring. credit to be arranged 

Music 
MUS 501 Compositional Skills of Tonal 
Music 
An intensive course in chorale harmonization 
and total counterpoint. (Enrollment limited to 
12. MUS 501 may not be included in the 
courses taken in fulfillment of degree 
requirements.) 
Fall. 3 credits 
B.l. Layton 

MUS 502 Proseminar in Tonal Analysis 
The application of various techniques of 
analysis to tonal works. Rhythmic. harmonic. 
linear. thematic and other elements of musical 
structures will be considered. Preparation 
equivalent to MUS 501 is assumed. 
Spring. 3 credits 

MUS 503 Music in the 20th Century 
An intensive course in 20th century musical 
styles. focusing on historical problems of 
influence. development. and change. Seminar 
reports and research papers on works of major 
significance. 
Fall. 3 credits 
1. McCalla 

MUS 504 Music History for Composers 
Seminar meetings on six special topics 
intended to convey a range of historical 
problems. to be conducted by various 
members of the music history faculty. 
Students will prepare six written assignments, 
each to be discussed at the appropriate 
seminar meetings. 
Spring. 3 credits 

MUS 506 20th Century Notation 
Study of various contemporary notational . 
systems with emphasis on problems in 
standardization and common usage. 
3 credits. Not offered 1978-79 

MUS 507 Studies in Music History 
Concentrated study of the works of a single 
composer. or of repertories that comprehend ' 
single compositional tendencies in Western 
muslc. . 
Various topics are offered each semester. 
Fall and spring. variable credit 
(see note below MUS 509) 

pertinent background in theoretical acoushcs 
and practical engineering. Students will then 
be instructed in the basic techniques of 
electronic sound production and 
modification. 
Fall, 3 credits 
B. Arel 

MUS 516 Electronic Music Workshop 
Individual short experimental works on 
specific' assignments. Uses of electronic music 
equipment. 
Prerequisite: MUS 515 or the equivalent 
Spring, 3 credits 
D. Semegen 

MUS 521 Composition in Traditional Styles 
A study of one of the establ(shed disciplines 
such as fugue, homophonic forms, or 
composition in the sacred style of the 16th 
century. The content of the course will be 
announced each time it is offered. 
3 credits 

MUS 508 Studies in Composition 
Concentrated study of skills and techniques 
ancillary to musical composition. 

MUS 523 Advanced Composition 
. Individual projects for graduate students in 

Fall and spring, variable credit 
(see note below MUS 509) 

MUS 509 Performance Studies 
This course provides opportunity for a student 
who is not in a performance degree program. 
but who can demonstrate graduate-level 
performance ability. to pursue performance 
studies with\lut investing the time and credit 
required of M.Mus./D.M.A. students. The 
course is not open to M.Mus. / D.M .A. 
students. except for conductirlg students who 
can demonstrate graduate-level ability in an 
instrument or voice. 
Fall and spring. variable credit 
Note: Not more ~han 8 credits of MUS 507, 
508. and 509 combined may be counted 
toward the degree. 

MUS 511 Compositional Techniques of the 
20th Century 
A study, by means of practical exercises in 
writing, of some of the 'important techniques 
of the present century in the organization or 
non-organization of pitch, rhythm, line, 
motive, and form. 
Fall. 3 credits 
B.J. Layton 

MUS 513 Musical Applications of Modern 
Mathematics 
For musicians· wishing to acquire 
mathematical concepts and techniques 
pertinent to the theory and composition of 
music in certain important contemporary 
styles. Mathematical introductions to group 
theory. lattice theory. probability, and 
information theory; the pertinence of these 
subjects to serial. aleatoric. and stochastic 
music. The course will not touch on calculus or 
computer programming; music students 
interested in these topics are directed toward' 
the appropriate courses in other departments. 
No mathematical prerequ.isites beyond the 
high gchool level are required. but students 
should have a more than perfunctory 
acquaintance with and professional in\erest in 
at least one of the musical styles cited abov~. 
3 credits. Not offered 1978-79 

MUS 515 The Fundamentals of Electronic 
Music 
A short survey of the history and literature of 
'the medium will be followjd by study of the 
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composition. \ 
Fall and spring, 3 credits 
B. Arel, B.l. Layton, J. Lessard, D. Lewin, D. 
Semegen, P. Winkler 

MUS 531 Seminar in Music Theory: 
Compositional Theory Before 1800 
Studies in the writings of theorists fro\l1 the 
Middle Ages through ~he 18th Century in the 
context of contemporary repertories. Topics, 
varying from semester to semester, will include 
the following areas of investigation: Modal 
theory as model for melodic composition, and 
the efforts to adapt modal theory to 
polyphonic practice; problems of musica ficta 
as symptoms of the confrontation of modality 
and the melodic dimension with tonality and 
the harmonic dimension; Discant and 
counterpoint; Thorough bass, improvisation 
and ornament; Rameau, Fux and Kirnberger 
inter alia- crises in 18th Century theory. 
Spring, 3 credits 
R. Kramer 

MUS 532 Seminar in Music Theory: Rhythm 
and its Notation 
Investigations, with the aid of theoretical 
writings ancient and recent, and through 
musical analyses, into the nature of the 
rhythmic impulse; studies in the efforts, 
throughout musical history. to make rhythm 
as performance competence and ' as 
compositional parameter; studies in the 
relation of rhythm and meter in theory and 
practice. The work in any single semester may 
be confined to a special aspect of such topics. 
3 credits. Not offered 1978-79 

MUS 533 Seminar in Music Theory: Tonality 
Examination, using the writings of selected 
theorists from Rameau and his precursors 
through 'Schenker, of various possible 
means-mathematical, physical, meta­
physical. etc.-for developing and/ or 
disputing such concepts as "root, fl "root 
progression," "key system," "tonality," et al. 
Interrelations among such concepts, both as 
abstractable from musical time and as 
immersed within it. The relevance or 
irrelevance of various notions of 
"consonance" and udissonance" in such 
connections. 
3 credits. Not offered 1978-79 



MUS 534 Seminar in Music Theory: 20th 
Century Topics 
Studies in the formation of systematic theories 
pertinent to various idioms from C. Debussy 
to the present. The following wQuld be 
representative areas: I attempts to extend 
prolongational (Schenkerian) theory beyond 
'"tonality"; attempts. Forte's in particular, to 
systematize a theoretical basis for pitch­
structure in "atonal" music; classical twelve­
t<;lne theory; rhythmic systems in Babbitt. 
Boulez and Stockhausen. 
3 credits. Not offered 1978-79 

I 

MUS 535 Lecture-Workshop in the 
Performance 01 Baroque Music 
An examination of problems,confronting the 
performer of music from the period ca. 1600-
1750. from both musicological and practical 
points of view. The basso continuo. its 
function and realization; phrasing and 
articulation; ornaments. notated and 
improvised; period instruments; aspects of 
notation; bibliography. The course will meet 
in lecture for two hours each week with a tbird 
hour devoted to the coaching of a rehearsal or 
performance of music prepared by members of 
the class. 
3 credits. 

MUS 531 Seminar in Analysis and 
Performance 
A study of the relationship of technical aspects 
of performance. such as tempo. phrasing. 
articulation and dynamics. to conceptual 
problems. such as rhythmic and metric levels, 
tonal structure, and serial organization. based 
upon the analysis and performance f 
representative solo and chamber works from 
the 18th through the 20th cl!ntury. 
3 credits 

MUS 539 Contemporary Criticism and 
Analysis in Music, Literature, and Art 
The methodology of contemporary criticism. 
A discussion of theories of form and style. and 
the relations and cross-currents among 
contemporary criticisms in different media. 
Formalist theories (Schenker in music. Riegl 
and Woelfflin in art). statistical analysis. 
sociological criticism and Marxism (Adorno). 
structuralism. psychological theory. and 
traditional psychology. 
Fall. 3 credi\s 
C. Rosen 

MUS 540 Studies In Cultural Historlolraphy 
This co~se is intended to promote tHe 
student's nowledge and reflection about the 
study of t e history of the arts as history. It is 
organized on the followirg topics: origins and 
philosop ical foundations of the modern 
historical consciousness; the nature of 
historic~1 knowledge and explanation; 
historiolPflphic models; origins. philosophical 
foundatiqns. and genres of historical 
musicology. 
3 credits. IN ot offered 1978-79 

Special Toplc:s Courses 
Topics to be chosen each time a course is 
offered will depend upon the needs of the 
students and the interests of the instructor. 

MUS 543 Topic:s In Medieval Music 
3 credits. Not offered 1978-79 

MUS 545 Topic:s In Renaissance Music 
3 credits' 
E.A. Bonvalot 

MUS 547 Topic:s In Baroque Music 
3 credits. Not offered 1978-79 

MUS 549 Topic:s In IItb Century Music 
Fall. 3 credits 
C. Rosen 

MUS 553 Topic:s In 19tb Century Music 
3 credits. Not offered 1978-79 

MUS 555 Topics In 20tb Century Music 
Spring. 3 credits 
J. McCalla 

MUS 559 Topics In Analysis 
3 credi"!s 

MUS 561 .6rchestral Conductinl 
Adva ced training in the preparation and 
conducting of orchestral scores from the 
standard repertory. Students will study the 
works intl\ seminar. and then conduct them in 
regular supervised readings with the Graduate 
Orchestra. 
Fall and spring. 3 credits 
D. Lawton. A. Weisberg 

MUS 563 Choral Conductinl 
Guidance in the preparation and practice of 
conducting choral groups. Open only to 
adequately prepared students with a 
professional commitment to conducting. 
Fall a~d spring. 3 credits 

MW, 565 Graduate Orchestra 
Study and performance of orchestral works 
from the Baroque period to the present. 
Wee lily readings of important works from the 
standard repertory. 
Fall and spring. 2 credits 
D. Lawton. A. Weisberg 

MUS 569 Performance Problems In 20th 
Century Music 
A study of per~rmance skills required in new 
music. with emphasis on polyrhythms. 
composite rhythms. control of tone color and 
dynamics. and on the understanding of new 
methp ds of notation. Exercises. and the study 
of selected 20th century works. 
Fall. 2 credits 
A. Weisberg 

MUS 570 20th Century Conducted Ensemble 
Works to be studied wilJ range from 5 to 15 
players. Representative composers would be: 
Boulez. Carter. Stockhausen. Stravinsky. 
Vare e. Webern. Performance of the works 
will be a normal part of the course. 
Instrumental students will be conducted by the 
instr ctor for one and one-half hours per 
week, and by the student conductors for one 
hour per week. Conducting students will meet 
with the instructor alone for one and one-hal( 
hours per week; besides 'working with the 
instrumentalists. they will also observe the 
sessions conducted by the /hStructor. 
Enrollment of conducting students will be 
lImited to three. 
Prerequisite: MUS 569 or the equivalent. 
Spring, 3 credits for conducting students. 2 
credits for instrumentalists 
A. Weisberg 

MUS 571 Advanced Instruction In Instrument 
or Voice 
IndiVidual ' guidance in technique and 
repertory. with 30 )lractice hours requir~d 
each week. Each student is required to 
perform at least one solo piece per semester. 
unless excused by the instructor in a written 
note to the department's Graduate Studies 
Co'ml/1i\tee. 
Fall and spring. 6 credits 
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MUS 573 Chamber Music 
Chamber ensembles such as the string quartet. 
wind quintet. solo vocal ensemble. two-piano 
team and other special groups meet. each 
under the direction of a member of the 
pe~formance faculty. for the study of works 
from the repertories of the respective groups. 
with particular attention given to the music of 
the 20th century. Required: presence at a 
weekly coaching session. at least three hours 
per week of uncoached rehearsal. and at least 
one performance per semester. 
Fall and spring. 2 credits 
T. Eddy. Co-ordinator 

MUS 575 Master Class In Solo Repertory lor 
Instrument or Voice 
Performance techniques and problems in 
works for instrument or voice. drawn from all 
historical periods. The instructor will be a 
teacher qf the specific instrument in each case. 
except that his sectton may be open to students 
of certain other instruments with his 
permission. Not offered each semester ill every 
instrument. 
Fall and spring. 2 credits 
A. Addison. M. Canin. B. Greenhouse 

MUS 577 Muter Class In Performance 
PedalolY 
Guidance and supervision in the teaching of an 
instrument or voice. 
2 credits 

MUS 579 Opera Workshop 
Study and performance of scenes or complete 
operas from the standard and 20th century 
repertories An interdisciplinary approach 
involving the Departments of Music and 
Theatre Arts. 
Fall and spring. 3 credits 
D. Lawton. T. Neumiller 

MUS 581 20th Century Repertory lor 
Instrument or Voice 
A study of the solo works of the 20th century. 
with emphasis on performance techniques and 
problems. The instrucior will be a teacher of 
the specific instrument in each case. except his 
section may be open to students of certain 
other instruments with his permission. Not 
offered each semester in every instrument. 
Fall and spring. 2 credits 
G. Kalish. S. Baron 

MUS 585 Renaissance and Baroque Brass 
Perlormance Practice 
Study and survey of original and transcribed 
Renaissance works. and of various Baroque 
works. for brasses. Investigation of styles and 
techniques of Renaissance ornamentation 
using mainly Ganassi's Fontegara (1535) as 
text. Investigation of Baroque ornamentation 
styles and symbols. 
Fall. 2 credits 
R. Anderson / 

MUS 591 Practlcum In Teachlnl 
Instruction in the department under the 
supervision of the faculty. (MUS 591 may not 
be included in the courses taken in fulfillment 
of degree requirements.) 
Fall '~nd spring. 3 credits 

MUS 595 Cbamber Playen 
The Graduate String Quarte~. the Graduate 
Wind Quintet and the Graduate Piano Trio. 
specially appointed groups. work under the 
direction of a member of the performance 
faculty and present concerts and workshops at 
the University and elsewhere. 
Fall and spring. 3 credits each semester 



MUS 599 Independent Studies 
Individual studies under the guidance of a 
faculty member. Each student must submit to 
the Graduate Studies Committee of the 
department a written prospectus of the work 
he intends to pursue, with the amount of credit 
proposed, together with the written 
endorsement of the prospective instructor. 
Approval of the Graduate Studies Committee 
is required; hence this material should be 
submitted as sobn as possible, and in any case 
within the first two weeks of the semester (or 
the first week of a summer session). 
Fall and spring, variable credit 

MUS 611 Workshop In Composition and 
Performance 
Student composers and student performers 
will he under the joint supervision of the 

composition faculty lind a member of the 
performance faculty. The composers will write 
examples, to be performed and discussed in 
class, that confront specified problems in 
performance and composition. The course can 
be repeated once for credit toward the degree. 
Spring, 3 credits 

MUS 615 Seminar In ~lectronlc Music 
Compositon 
Individual compositions, of substantial 
proportions, in electronic or concrete music 

, media. The course may be repeated. Open only 
to qualified students in a music degree 
program. 
Prerequisite: MUS 516 or the equivalent 
Fall and spring, 3 credits 
B. Arel, D. Semegen 

Neurobiology 
and 'Behavior 

BNB 500 Directed Readlnp In Behavior and 
NeuroblololY 
Directed readings in topics of current interest, 
under supervision of a faculty sponsor 
culminating in one or more critical review 
papers. , 
Prerequisite: Sponsor and approval of 
Masters Program Executive Committee 
Yearly 
1-3 credits, repetitive 
Staff 

\ 
BNB 533 Animal Bebavlor Laboratory 
An introduction to the techniques used in the 
study of IInimlil behavior. Students will use a 
variety of techniques to record and analyze 
data collected in laboratory and field projects. 
Spring, 4 credits 
Smith, Walcott 

BNB 541 Topics In Sensory PbysioiolY 
In-depth coverage of current knowledge and 
problems in specified sensory systems. 
Seminars will integrate anatomical 
physiological, and psychological aspects of th~ 
selected topic. Topic to change yearly. 
Prerequisite: Permission of instructor 
Spring, 3 credits, repetitive 
Yazulla 

BNB 542 NeuropbysioiopcaI Tecbnlques 
Introduction to basic experimental techniques 

of neurophysiology, including techmques tor 
the measurement of ionic potentials, receptor 
and effector activity I and synaptic properties, 
and both vertebrate and invertebrate 
preparations. \ndividual laboratory work is 
emphasized. 
Prerequisite: Permission of instruetor 
Spring, 4 credits 
Lent 

BNB 543 Topics. In Animal Behavior and 
PhyslololY 
Seminar on selected topics from the literature. 
Subjects covered will .vary from year to year 
and will be determined by the interests of the 
students. 
Fall, 2 credits 

BNB 547 Readlnp In NeuropbysiololY 
Discussion and critical evaluation of 
neurophysiological research published in 
biological journals. Critical analyses of 
techniques, methodology and conClusions of 
these researched will provide the primary 
focus of this seminar. 
Prerequisite: Permission of instructor 
Fall and spring, 2 credits each semester 

BNB SQ Readlnp In Animal Bebavlor 
Discussion of published research in the area of 
animal behavior. Criiical analyses of 
techniques, methodoloR\' and conclusions of 

these researched will be the primary focus of 
this seminar. 
Prerequisite: Permission of instructor 
Fall and spring, 2 credits each semester 

BNB 513-515 SpedaJ Semlnan 
Topics to be arranged 
Fall and spring, variable and repetitive credit 

BNB 599 Reaearch I 

Original investigation undertaken with the 
supervision of a member of the staff. 
Fall and spring, credit to be arranged 

BNB 693-6" Advanced Seminars 
Topics to be arranged 
Fall and spring, variable and repetitive credit 

BNB 697 Advanced NeurobloJoay and 
BebaYlor Seminar 

..!his seminar for advanced graduate students 
stresses a synthetic approach, drawing on 
original publications from diverse areas in the 
biological sciences. I 

Prerequisite: Permission of instructor 
Fall and spri~g, I credit each semester 

BNB 699 Research 
Original investigations undertaken as part of 
the Ph.D. program under the supervision of 
research committee. 
Fall and spring, credit to be arranged 

Oral Biology 
and Pathology 

HBO 500 BloioaY 01 tbe Oral MlneraHzed 
T_1Ift 
This course deals with the basic chemistry, 
crystallography, ultrastructure and 
metabolism of the calcium phosphates 
invo'fed in the formation and physiological 
and pathological resorption of the various 
mineralized tissues found in or associated with 
the oral cavity (enamel, dentin, cementum, 
bone). Ectopic calcifications and calculus 
formation will also be examined. 
Prerequisites: Oral Biology & Pathology or its 
equivalent and permission of instructor. 
Instructor: Dr. Kaufman . 
Fall and spring, 3 credits 

HBO 511 Salivary Metabolillll and Secretlcm 
Consideration is given to the normal and 
abnormal structure and function of the , 
glandular systems found in the oral cavity. The 
composition, replations and functions ofthe 
secretions from the major and minor salivary 
glands will receive particular attention. 
Prerequisites: Oral Biology & Patbology or its 
equivalent and permission of instructor. 
Instructors: Drs. Kleinberg and Pollock 
Fall and spring, 3 credits 

HBO 521 Oral Microbial S,._ 
Consideration is given to the structural 
composition, metabolism and environmental 
relationships of the bacterial systems formed 
on and in associaiion with the oral hard and' 
soft tissues. Specific and mixed bacterial 
popUlations and their role in oral disease will, 
be dealt with. 
Prerequisites: Oral Biology & PathoiolY or its 
equivalent and permission of instructor. 
Instructor: Dr. McNamara 
Fall and spring, 3 credits 



HBO 531 Molecular Bioloty and PatboJoo 01. 
tll'e Periodontium 
This coune deals with the ultrastructure and 
biochemical composition of the periodontal 
tissues, the microbial interrelations with the 
organic and inorganic components of the 
periodontal tissues, the biochemical dynamics 
of gingival inflammation and wound healing, 
and the metabolic processes responsible for I 
the composition and flow of gingival crevice 
fluid. . 
Prerequisites: Oral Biology &: Pathology or its 
equivalent and permission of instructor. I 
Instructor: Dr. Golub 
Fall and spring, 3 credits 

HBO 535 DifferentIation and Patbololkal 
Dilorden 
A consideration of the role of stabilization of 
gene expression in the development and 
maturation of, mammalian cells and tissues. I 
Differentiation in skin and cartilage will be 
considered in detail. Alterations in the 
diffcrentiative process of these tissues which 
may result in pathological disorders will be 
discussed. • 
Prerequisites: Permission of instructor 
required; suggested-.!..HBP 531; students must 
have had background in cellular biochemistry. 
Instructor: Dr. Taichman 
Fall and spring, 3 credits \ 

HBO 550 Molecular Basis of thel 
Morpbopnesil and Patbofenesii of the Oral 
an~ Related Tlaues. . \ 
ThIS coune deals With the baSIC mechanisJllS 
involved in differedtiation, growth and 
development, and tumor formation as they 
relate to the biology and path logy of the oral 
apparatus. 
Prerequisites: Oral Biology &: Pathology or its 
equivalent and permission of instructor. 
Instructor: Dr. Taichman 
Fall and spring, 3 credits 

HBO 560 Oral BloloO and PathololY I 'I 

This coune is the first of four comprehensive 
courses on molecular structure, biochemical 
and physiological function, developmental 
anatomy ~nd pathology ofthe various system~1 
that constitute the oral apparatus. The course 
consists of the following two units of 
instruction: (I) Th'e Embryological 
Development of the Face and Oral Cavity and 
(2) The Biology and Pathology of the Oral 
Mineralized Tissues. ' 
Prerequisites: Undergraduate degree in basic 
science a,td Permission of instructor. 
Instructor: Dr. Kleinberg 
Fall and spring, 3 credits 

HBO ~I Oral BJoIoIY and PathololY II 
This course is the second of four 
comprehensive courses on molecular 
structure, biochemical and physiological 
function, developmental anatomy and 
pathology of the \ various systems that 
constitute the oral apparatus. The' course 
consists of the following two units of 
instruction: (I) The Biology and Pathology ofl 

,th~ Pe~iodontal Structures and (2) The 
Microbiology of the Oral Cavity. 
Prerequisi~es: Undergraduate degree in basic 
science and permission of instructor. I 

Instructor~ Dr. Kleinberg 
Spring and fall, 3 credits 

HBO 562 Oral Blol9o and PathololY III I 

This course is the third of four comprehensive I 
courses on molecular structure, biochemical 
and physiological function; developmental 

anatom nd pathology of the various systems 
that cpnstitute the oral apparatus. The course 
consists of the following two units of 
instruc!iQn: (I) The Biology and Pathology of 
the Saltvary Glands and their Products and (2) 
The Biology and Pathology of the Oral 
Mucous Membranes. 
Prerequi ites: Undergraduate degree in basic 
science and permission of instructor. 
Instructor: Dr. Kleinberg 
Fall and spring, 3 credits 

HBO 563 Oral BlololY and PathololY IVI 
This course is the last of four comprehensive 

. co~rses 01) molecular structure, biochemical 
and physiological func~ion! developmental 
anatomy and pathology of the various systems 
that constitute the oral apparatus. The course 
consists of the following two units of 
instruction: (I) The Biology and Pathology of 
the Oral ensory Sys~ems and (2) The Biology 
and Patliology of Oral Motor Systems. 
Prerequisites: Undergraduate degree in basic 
science and permission of instructor. 
Instructor: Dr. Kleinberg 
Spring nd fall, 3 credits 

H~~ 5~ Grad.uat! Research , 
Ongmal , nvestigations undertaken with the 
superviSion of a faculty member. 
Prerequisite: Permission of inst(uctor. 
Fall and s,pring, variable credit \ 

HBO 690 Oral BIoIoIY and PathoJoIY , 
Semina" 
Research seminars by students, staff and 
~visiting scientists. 
Prerequisite: Permission of instructor. 
Instructor: Dr. Pollock 
Fall and spring, I credit, repetitive 

r 

HBO 69f Thesis Research In Oral BlololY and . 
PathololY 
Original investigation undertaken with the 
supervision of a member of the staff. 
Prerequisite: Permi~sion of thesis advisor. 
Fall and sprin~, variable credit. \ 

I ' 
HBO • 95 Oral BIoIoo and PathololY 
Teachlnl Practlcum 
Practice' instruction in the teaching of Oral 
Biology and Pathology at the undergraduate 
level carried out under faculty orientation and 
supervision. 
Prerequisite: Permission of instructor. 

, Fall and spring, variable credit , 
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Pathology 
HBP 531 General PathololY 
Introduction to ihe nature , and causes of 
disease, death, reaction to injury, and repair. 
Analysis of associated structural changes in 
cells and tissues, with reference to their 
functional correlates. 
Prerequisite: Permission of instructor. 
Course Coordinator: Dr. Miller 
Spring modules, 6 credits with lab, 3 credits 
without lab. 

HBP 532 Immuno 0IY . • 
A general introdu~tion to the principles of 
immunology for Health Science Professional 
Students. It will include: definition of antigens 
and antibodies; description of cellular events 
in the immune response; theories of antibody 
formation; mechanism of inflammation' 
hypersensitivity states; and diseases associated 
with responsiveness of the immune system. 
Prer~uisites: Adv~nced course in biology and 
perm~sslon o~ mstructor. Biochemistry, 
genetiCS, and histology will be helpful. 
Course Coordinat r: Dr. Miller 
Spring modules, 2 credits 

I 
HBP 533 Basic ImmunololY 
Basic principles of immunology for graduate 
students in the biological. sciences. Includes: 
definition of antigens and antibodies; 
specificity ofthe immune response; serological 
q uantitation of proteins and hormones 
immunoglobulin structure; the genetics of 
immunoglobulin . synthesis; cellular 
cooperation in the immune response; 
hypersensitivity; tolerance; transplantation. 
Open to advanced undergraduates. 
Prerequisites: Advanced courses in Jliology 
and biochemistry and permission of 
instructor. 
Instructon: On. Godfrey, Habicht and 
Sherlock 
Fall, 3 credits 

H~P 535 Cell and Tlsaue ,Injury 
ThIS course ' is concerned with cellular 
mechanisms in disease. The types of physical 

, and chemical agents which can injure cells or 
aggregates of cellS and the nature of the 
interaction between the injurious agents and 
the target tissue or cellS will be considered first. 
Cellular alterations occurring as Ii 
consequence of the injury or as a response to 
the i~jury will then be examined in depth, with 
particular attention paid to details of the 
ultrastructural and molecular aspects of injury 
and the response to injury. Emphasis will be 
placed upon experimental models which 
permit elucidation of the mechanisms 
underlying human disease. 
Prerequisite: HBP 531 or permission of 
instructor. 
Instructor: Dr. Lane 
Spring, 2 credits 

HBP 551 LYlOIOmes 
A. co~ideration of the cell biology, 
bIOchemistry, physiologic functions and 
pathologic roles of Iysosomes in mammalian ' 
cells, with special emphasis on the Iysosomes 
of pc>lymorphonuclear leukocytes and their 
role in the inflammatory process and specific 
disease states. 
Prerequisite: HBP 531 
Instructor: Dr. Janoff 
Spring, 2 credits 



Hap 551 RadiopathoiOlY 
A consideration of the biological and 
pathological effects of ionizing radiations in 
living organisms, with emphasis on cellular, 
molecular, and atomic mechanisms. 
Prerequisite: HBP S31 
Instructor: Staff 
Fall and Spring by special arrangement with 
instructor. 
I credit 

Hap 553 PathoioU of Neoplasia 
This course will cover the nature and behavior 
of neoplastic tissue, the etiologies of cancer, 
the effect of tumors upon the host and will 
include a special series of laboratories 
designed to acquaint the student (without a 
background in histology or physiology) with 
the appearance and behavior of cancer on the 
tissue and organ level. 
Prerequisite: Permission of instructor. 
Course coordinator: Dr. Miller 
Instructors: Staff (Special laboratory: Dr. 
Lane). 
Spring Modules, 2 credits 

Hap 554 Advanced Immunoloey 
Mechanisms of injury produced by 
immunological reactions in ti~ues. 
Autoimmune diseases. Immunodeficiency 
diseases. 
Prerequisite: HBP S31, HBP 532 or 533 
Instructors: Drs. Miller, Habicht and Janoff 
Spring, 2 credits 

Hap 56t Dlft"erentiatlon and PatboIotkal 
D_den 
A consideration of the role of stabilization of 
gene expression in the development and 
maturation of mammalian ceUs and tissues. 
Differentiation in skin and cartilage will be . 
considered in detail. Alterations in the 
differentiative process of these tissues which 
may result in pathological disorders will be 
discussed. 
Prerequisites: Suggested HBP 531; students 
muet have background' in cellular 
biochemistry and permission of instructor. 
Instructors: Dr. Taichman 
Spring, 3 credits 

Hap 561 Electron Microscopy for 
Expem.ental Patholoptl . 
Use of the electron microscope (EM), alone 
and in conjunction with other methodologies, 
in studies of biological dysfunction. Special 
techniques include histochemistry, enzyme 
histochemist,ry, immunohistochemistry, 
diffraction, stereo-EM and scanning EM. 
Design of protocols, preparation and 
interpretation of data. 
Prerequisite: permission of instructor. 
Instructor: Dr. Lane 
Fall and spring, variable credit 

Hap 562 Practicum In the Use of 
Experimental Animals 
Lectures and supervised practical exercises 
dealing with handling, injection, anesthesia 
and surgery of a variety of standard laboratory 
animal species. 
Prerequisite;: Permission of instructor. 
Instructor: Dr. Weisbroth 
Spring, 2 credits 

Hap 563 Histochemistry 
Application of histochemical techniques 
(enzyme histochemistry, radioautography, 
cytophotometry, electron histochemistry, and 
immunohistochemistry) to the analysis of 
chemical components of cells and tissues. 
Prerequisites: HBP 531 or HBP 533 and 

permission of instructor. 
Instructor: Mr. Elias 
Fall, 3 credits 

HBP 590 Seminars In Research In 
ImmunololY . 
A series of bimonthly year round semmars 
which will discuss research in progress by the 
participants. current journal articles in the 
field of immunobiology, and prepared reviews 
of specified areas i~ the gen~ral field. 
Prerequisite: PermisSion of mstructor 
Instructor: Dr. Miller -. 
Fall and sprillg, I credit per semester 

HBP 611 Cllnkal Histopatholoey 
Histologic study of human i'athologic 
anatomy as seen in surgical biopsy and 
necropsy tissues. Emphasis is pla~d upon 
correlation between clinical present~tions of 
human disease and histomorphology. Special 
reference to diagnostic and therapeutic 
implications of the pathologic process. 
Designed for students in the Health 
Professions. 
Prerequisite: Permission of instructor. 
I nstructor: Staff 
Course Coordinators: Drs. Miller and Kane 
Fall, Variable credits 1-3. 

HBP 611 Clinical Patholollc Co"elatlons: 
Gross Patholoey 
Correlative exercises in clinical pathology and 
human gross antomic pathology including 
surgical biopsy material. Open to students in 
medical sciences. 
Prerequisite: Permission of instructor. 
Instructor: Staff 

. Course Directors: Drs. Kane and Miller. 
Fall, Variable,credits 1-3. 

HBP 690 Seminar In PathololY 
Seminar in major topics in experimental 
pathology by students, staff, and visiting 
scientists. 
Prerequi,site: Permission of instructor. 
Instructors: Drs. 'PhilJips and Godfrey 
FalJ and spring, variable and repetitive credit 

HBP 691 Journal Club In Patboloey 
Critical discussions of selected topics in 
experimental and descriptive pathology with 
presentation of papers from the literature. 
Prerequisite: Permission of instructor 
Instructors: Drs. Godfrey and Janoff 
Spring and Fall, 2 credits 

HBP 691 Readlnl Tutorial In Experimental 
Patholoey 
A reading tutorial in pathology under faculty 
supervision with emphasis on material not 
normally experienced in didactic course-work. 
Directed readings I may relate to either 
preparation for thesis research or for the 
Ph.D. qualifying examinations. 
Prerequisites: Permission of instructor and 
successful completion of Program Committee 
assigned courses. 
Staff 
Fall and spring, variable credit 

HBP 694 Directed Research in Pathology 
Original investigation undertaken with the 

'supervision of a member of the staff. 
Prerequisite: Permission of instructor. 
Staff 
Fall and spring, variable and repetitive credit 

HBP 695 Teachlnl Practicum In PathololY 
Practice instruction in the teach./ng of 
pathology, carried out under faculty 
orientation and supervision. 
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Prerequisite: Permission of instructor. 
Staff 
Fall and spring, variable and repetitive credit 

HBP 961 Seminars in Co"elative PatliOJou 
and Medicine 
Weekly seminars on current in-patient and 
out-patient problems at the Northport 
Veterans Administration Hospital evaluated 
with reference to clinicopathological 
correlations and implications for diagnostic, 
therapeutic, and preventive medicine. Open 
primarily for Health Sciences Professionals. 
Prerequisite: Permission of Staff 
Instructors: Kane, Meiselas and Staff 
Fall and spring, I credit each semester, 
repetitive 

Hap 962 CUnlcopatholocical Co"elatJons In 
Pulmonary Disease 
Biweekly conferences on current patients with 
pulmonary pathologic problems at the Queens 
Hospi1a'l . Center with emphasis on 
clinicopathological correlations and the 
application of laboratory findings to the 
diagnosis and treatment of pulmonary disease. 
Open primarily for Health Sciences 
Professionals. 
Prerequisite: Permission of Staff 
Instructors: Drs. Kane and Kuschner 
Fall and spring, I credit each semester, 
repetitive 

HBP 963 Seminars in Surakal Patholoey 
(Oral) 
Monthly seminars on in-patient and out-
atient problems at the Northport Veterans 

Administration Hospital with particular 
reference to clinicopathological correlations 
and the application of. laboratory findings to 
the diagnosis, tteatment and prevention of 
oral disease. Open primarily for Health 
Science Professionals, 
Prerequisite: Permission of Staff 
Instructors: Friedlander and Singer 
Fall and spring, I credit each se'llester, 
repetitive 

HBP 964 Advanced Surlical PathololY 
A post-graduate approach to the diagnosis 
and management of diseases encountered by 
the Surgical Pathologis . Emphasis is placed 
on sophisticated problems and recent 
adva.lces in the understanding of pathologic 
processes. Open primarily for Health Sciences 
Professionals. 
Prerequisite: Permission of instructor. 
Instructor: Dr. Ackerman 
Fall and spring, 2 credits 

.' 



Pharmacological 
Sciences 

HBH 521 Fund.ment.ls of Ph.rm.coloey 
Basic principl6s that underlie actions of drugs 
on physiological processes with particular 
reference. to their therapeutic and toxic 
actions. A survey primarily for dental 
students. 
Prerequisite' Introductory courses in, biology 
and chemistry. 
Staff 
Spring Modules, 5 credits 

HBH 531 Ph.rm.coloeical Basis of 
Therapeutics 
Basic principles that underlie action of drugs 
on phy~iological processes with particula,r 
reference to their therapeutic and toxic 
action,. A general course in pharmacology fpr : 
medical and graduate students. 
Prerequisite: Permission of instructor 
Staff 
Spring modules, 4 credits 

characte istics of drug and hormone action. 
Several drugs, hormones, and neuro­
transmitters will be examined in detail to 
illustrate: (I) the interaction of drugs and 
hormones with cellular receptors, (2) bonding 
forces and determinants of specificity in drug 
receptor interactions, (3) the central role of 
adenyl cyclase in pharmacological regulation, 
(4) tranduction of the chemical signal to the 
pharmacological respo,nse (5) mechanism of 
drug entO' into cells. Emphasis will be placed 
on current concepts and experimental 
approaches. 
Instruct\1rs: Drs. Williams, Brynes, Grollman, 
Cohen, Denjamin and Schmidt. 
Spring, 3 credits. 

I 

HBH 650' Clinic.1 P ..... rm.coiolY 
A cliniplly ' oriented, se)l1inar,.(jiscussion 
course emphasizing rational therapeutics. 
Patients are studied at the bedside to illustrate' 
therapei'ftic problems. May include field 

HBIt 541 Medical Chemistry I trips. ' \ 
ThF molecular mechanisms of dr.ug action and Prerequisite: Permission of instructor. 
its relationship to structure, with emph,sis in Instructor: Dr. Raisfeld 
stereochemistry, functional groups and charge , Spring, 4 credits 

I distribution. Some aspects of the synthesis of 
drugs, covering both natural and synthetic I 
molecules. Possible future developments. 
Prerequisite: Permission ,of instructor. 
Instructor: Dr. Johnson 
Fall, even years, 3 credits 

HBH 550 Biophysics 
Theoretical background and application of 
current physical techniques to the study ofthe 
molec'ular mechanisms of biological function. I 
Topics to include spectroscopy, diffusion 
processes, • noise and fluctuation, interfacial I 
phenomena. i 
Prerequisite: Physical Chemistry or] 

, permission of instructor. 
Instructor:' Dr. Eisenberg 
Fall, odd years, 3 credits 

HBH 560 Topics In Blochemic.1 
Ph.rm.cololY 
This course will examine the h;(l~IJ~mi~i .. . 

HBH 680 Selected Topics In Pharm.cololY 
Studen~ seminars and readings on topics to be 

\ arranged through consultation with staff. 
Prerequ'site: Permission of instructor. 
'Staff 
Fall and spring, variable and repetitive credit 

HBH 690 Ph.rm.cololY SemInars 
Advanced research seminars by staff and 
visiting lecturers. 
.Prerequisite: Permission of instructor. 
Staff 
Fall ana spring, I credit, repetitive 

I 

HBH ~4 Thesis Rese.rch in Ph.rm.cololY 
\ Original investigation u?dertaken as part of 
the Ph.D. program under supervision of thesis 
advison and committee. 
Prereq isite: Permission of thesis advisor. 
Fall and spring, variable and repetitive credit 

\ 

Philosophy 

The Department of Philosophy offers 
programs leading to the Master of Arts in 
Philosophical Perspectives, and to the Doctor 
of Philosophy. The two programs are 
extremely different in content and purpos,e. 

MASTERS PROGRAM IN 
PHILOSOPHICAL PERSPEC­
TIVES J 
Course Offerings: (all courses are 3 credits 
unless otherwise noted) 

PHI 524, 515 History of Philosophical 
Perspectives 

.PHI 527, 528 Individual Thinkers In the 
History of Philosophy 

PHI 530 Anela-Amerlcan Philosophy In the 
Twentieth Century 

PHI 531 .Existenti.lism and PhenomenololY 

PHI 532 M.rxlsm and Communism 

PHI 533 Orient.1 Views of M~n .nd N.ture: 
Chin. 

PHI 534 Oriental Views of M.n .nd N.ture: 
J.p.n 

PHI 535 Met.physics and the Philosophy of 
Relielon 

PHI 542 The Stru ure of Inquiry 

PHI 543 Logic 

PHI 544 Perspectives on Communlc.tlon 

PHI 545, 546, 547 Perspectives on Sod.1 .nd 
P~litic.1 Issues (V.ri.ble topics, Includlne 
equ.lity, genetics, the cities, technololY, etc.) 

"'pRI 548 Philosophic.1 Dimensions of 
American Experience 

PHI 549 Perspectives on L.w 

PHI 550, 551 Perspectives on Contemporary 
Moral Problems 

PHI 552 Perspectives on Feminism 

PHI 553 Perspectives on the Environment 

PHI 554 Perspectives on Death 

PHI 555, 556 Perspectives on Edu~.tion 

PHI 580 Guilt .nd Responsibility 

PHI 581 Mor.1 Theories ofthe Modein World 
, 

PHI 581, 583 Colloquium: Contemporary 
Problems 

PHI 584, 585 Teaching Pr.ctlcum· 

PHI 586, 587 Dir~cted Readings 
(variable credit) 



PHI 581, 589 Directed Research 
(variable credit) 

DOCTORAL PROGRAM IN 
PHILOSOPHY 
Course offerings: (all courses are 3 credits 
unless otherwise noted.) 

I. AREA COURSES 

PHI 500 History of Philosophy and 
Philosophical Texts 

PHI 501 Philosophy of Science and Lollc 

PHI 502 Metaphysics and Systematic 
Philosophy 

PHI 503 EplstemololY, Philosophy of Mind, 
Perception and Experience 

PHI 50. Philosophy of Value, Culture, and 
Society 

PHI 505 Aesthetics and Rhetoric 

PHI 506 Oriental Philosophy 

II. PROS,EMINARS 

PHI 5.90 Analytic Philosophies 

PHI 591 Phenomenoiolical-Elliitential 
Philosophies 

PHI 592 Contemporary Systematic 
Phllosopbles 

III. 'ONGOING STYLE SEMINARS 

PHI 600 Onlolnl Style Sem,lnar: Analysis 

PHI 601 Onlolnl Style Seminar: 
PhenomenololY and Existentialism 

PHI 602 Onloinl Style Seminar: Systematic 
Philosophies 

structuralism, phenomenology, psycho­
analysis, linguistics, philosophical analysis, 
and new criticism. A careful reading of 
Derrida's major texts and a study of selected 
collateral readings by writers such as Barthes, 
Freud, Heidegger, Husserl, Rousseau, 
Nietzsche, Austin Saussure, and Levi-Strauss. 
Stress upon the implications of Derrida's. 
writings for literary criticism and 

• philosophical understanding. In conne'ctioll 
with the seminar, a two-day confurence on 
post-structuralism and the writings of Derrida 
is projected for Septembt:r 30-0ctober I. 
Derrida will be among those participating. 
Instructor: H ugh Silverman 
Fall, 3 credits. repetiti~ 

V. INDEPENDENT AND DIRECTED 
STUDIES 

PHI 620 Advanced Problems in P~ilosophy 
(variable and repetitive credit) 

PHI 621 Independent Study 
(variable and repetitive credit) 

PHI 622 Supervised Teachinl 
(3 credits, repetitive) 

PHI 690 Dissertation 
(variable and repetitive credit, maximum 6 
hours) 

IV. ONGOING INTERDISCIPLINARY' 
SEMINARS 

PHI 610 Interface Seminar: Phllosophy-
Natural Science 
Topic: Technology . 
This course will deai with an exploration of \he 
phenomenon of technology with emphasis 
upon issues in artificial intelligence, human~ 
machine relations, and the social impact of 
technology. The seminar will include 
development of a philosophical framework, 
guest presentations by social scientists and 
applied scientists, and individual projects by 
participants. 
I nstructor: Don I hde 
Spring, 3 credits, repetitive 

PHI 611 Interface Seminar: Phllosophy­
Social Science' 

Physics 
PHY 501 Classical Mechanics 
Lagrangian and Hamiltonian formulations, 
variational principles, Hamilton-Jacobi 
theory, mechanics of fields, special relativity. 
3 credits 

PHY 503, 50. Methods Qf Matbematical 
Physics I, II 
A selection of mathematical techniques useful 
for physicists. Topics will be selected from the 
following: linear vector spaces, matrices, 
Green's functions, complex analysis, 
differential equations, special functions, 

Course will deal with Jurgen Habermas and 
the problems of Critical Social Theory. 
Readings: Habermas, plus some background 
in Hegel and Marx. boundary value problems,. integral 

.../ transforms, integral equations, probability. Instructor: Ptofessor Dick Howard 
Fall, 3 credits, repetitive 

PHI 612 Interface Seminar: HUlllanities 
The focus of this course will be the post­
structuralist response to formalism, 

This course should be taken only by entering 
graduate students who have a deficiency in this 
area. 
3 credits each semester 
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PHY 505, 506 Classical Electrodynamks 
Electrostatics and magnetostatics with 
emphasis on the solution of boundary value 
problems through the use fo eigenfunction 
expansions and Green's functions; dielectrics, 
magnetic materials, Maxwell's equatjons, 
electromagnetic 'waves, wave 'guiJes~ 
diffraction, plasma physics, speeral relativity, 
relativistic particle kinematics lind dyri'amics, 
energy loss and scatlering of charged'p!lrticl~ 
in matter, radiation, multi pole fields, spin 
resonance, and superconductivity. 
3 credits each semester 

PHY 511, 512 Quantum Mechanics I, II . 
Topics include: basic quantum physics and 
mathematical apparatus, angular momentum, 
symmetries, semiclassical theory of radiation, 
Dira~ ' theory, and numerous concrete 
applications to atoms, nuclei, etc . •. 
Prerequisite: Undergraduate course' in 
quantum mechanics 
3 credits each semester 

PHY 515 Mdhods of Experlm~ntal Research 
A laboratory-lecture course designed to heip 
start beginning graduate students on a path 
toward independent, professionai" research. 
Students undertake three modest but original 
projects. Lectures cover tools, techniques, and 
concepts considered indispensable in the 
laboratory. . 
3 credits 

PHY 520 Overview of EnerlY Problems 
Designed to serve both as an initial 'Course, tor 
students specializing in energy siudies and as a 
broad survey for graduate' students in other 
fields of the p,hysical sciences and engil1eering. 
Topics include the availability of energy 
resources, physical principles and technology 
involved in energy production, and 
environmental, economic, and social 
problems related to energy production and 
use. 
Prerequisite: Permission of instructor 
3 credits . 

PHY 530 Role of EnerlY Resources In tbe 
World's Future 
A seminar course in which students 'are 
irivolved in independent projects pertaining to 
the role of energy resources in the. world's 
future. Topics for. discussion and for projects, 
which will vary from year to year; will be 
chosen from those of current interes!. 
Repetitive credit may be apProved fOF ' Ill] 
individual studell!. 
Prerequisite: Permission of instf\lctor 
3 credits 

PHY 540 Statistical Mechanics ' , ,- I 

Brief review of theqnodYnamics. Thermal 
equilibrium ensembles for classical and 
quantum systems. Applications to systems for 
which the Hamiltonian is separable; 
approximate treatment of nonseparable 
Hamiltonians. 
3 credits 

• r '.~ . , ..,' 
PHY 541 Advanced Statistical Mechanics 
High temperature properties: cluster 
expansions, ionized systems; low temperature 
properties: elementary theory 'of quantum 
fluids, model calCUlations; phase transitions: 
transfer matrix, Ising and ferroelectric 
models; introduction to fluctuation, and nOl}-
equilibrium phenomena. ' '\ 
3 credits -

PHY 551 Nuclear Physics I . 
Basic properties of nuclei, radioactivit~ and 



elcctromqnctic , properties: experimental 
techniques, accelerators and nuclear 
dctecton: ,the two-body problem and nuclear 
(drees. 
3 credits 

PHY 552 Nllcte.r Physics II 
Nuclear models and their relations to 
propcn.ies of nuclei, theory o( nuclear 
reactions, nuclear beta decay. 
3 credits 

PHY 555, 556 SoUd State Physics I, II 
A compre~nsive introduction to solid state., 
physics. Topics covered include crystal 
,nuctures and symmetries. energy band 

, theory, semiclassical electron dynamics and ' 
transport theory, Fermi surface 
measurements, optical properties, phonons 
and electron-phonon interactions, dielectric 
properties, semiconductors, magnetism, and 
superconductivity. , 
3 credits each semeller 

PHY 557, 551 Elementary Particle Physics I, 
II ' ' \ 
Introduction to , elementary particle\ 
characteristics and phenomena, symmetry and I 
invariance priQciples, partial wave analysis 
and resonance phenomena, models for strong 
interaction, high energy phenomena, weak 
interaetions, accelerator and detector 
development. 
3 credits ellch semester 

PHY 563 Nuclear Astrophysics 
The' course, covers nuclear, proces,ses 
underlying a star's evolution from initial j 
hydrolCn burning through nuc:leosynthesis 
and supernova explosions to the final stat~ 

,which rnay be a neutron star. Problems 
discussed include the ICner'ation of solar 
neutrinos,- the p~oduction of hea~y eleinents, 
the role of !\Cutrinos in supernova explosions, I 
and· oblen'able consequences of neutron 
star composition lInd structure. 
Prerequisite: PHY SI I, SI2 
3 A'CCIlu 

PBY 511 Special R .... reh ProJectJ' 
It_reh under the direction of a faculty ! 
member. Not open to Ph.D. candidates who ' 
have passed the Preliminary Examination. , 
Each semester, variable and repetitive credits 

\ ' - " 

PHY 515 s.;... Sh!dy l 
Reading ,course in selected topics. 
Each semester, variable and repetitive credits 

, l ' I 
PRY 599 Gnduate Seadnan (I and II) I 
Special research topics . centered on 
monolfllPhs, conference proceedings ofl 
joumal articles. Topics include Solid State 
Physics" Elementary Particles, Atomic 
Physics and 'Quantum Electronics, Nuclear 

. Physics; 
loch semesten are required for all fint-year 
p1Iduale .tu~nts. , 
I A'CCIit per semester: 

PHY '" Practku. Ia Tacblal 
2 A'CCIiu. repetitive credit permitted 

PHY 6.t, 611 QaataIII Field n.-y I, II l 
Field quantization: interactin, fields; S­
matrix theory; Feynman dialfllms; charae and 
mass, renormalization; dispenion relations; . 
paeraI field theory. 
3 A'CCIlu each semester 

PHY 620 Relativity 
General theory of relativity; cosmology. 
3 credits 

PHY UO Low Temperature Physic. 
Subject matter varies from semester to 
semester, depending on the interest of students 
and staff. Topics covered may include 
quantJzation effects in supc;rfluids and 
super~onductors, superfluid hydrodynamics, 
tunnelling in superconductors, low 
tempe ature properties of solids. 
3 credits 

, SEMI ARS 
Each semester, several seminars for advanced 
graduate students will be offered. These 
courses arc intended primarily for students 
doing research in the area, although other 
students may enroll with permission of the 
facult seminar leaders. Each semester carries 
one credit, with repetitive credit permitted. 

PHY 670 Seminar In Theoretical Physics 

PHY' 671 Seminar In Statistical Physics 

PHY 672 Seminar in Elementary Particle 
Physics 

PHY 67. Seminar In NuclearlPhyslcs 

PHY 676 Seminar In SoUd State Physics 

SPECIAL TOPICS COURSES 
The subject matter of each special topics 
course varies from semester to semester, 
depending on the interests of students and 
staff. Ad~anced topics will be discussed, 

particularly those that are of current interest. 
Each course carries three crt;dits, with 

. repetitive credit permitted. 

PHY 680 Special Topics In Theoretical 
Physics 

PHY 681 Special Topics In Statistical 
Mechanics 

PHY 682 Speci~1 Topics in Solid State Physics 

PHY 683 Special Topics In Radiation Physics 

PHY 6 .. Special Topics In Nuclear Physics 

PHY 685 Special Topics in Mathematical 
Physics 

PHY 686 Special Topics In Elementary 
Particles 

PHY 688 Special Topics In Astrophysics 

PHY 690 Sl,edal Topics In Quantum 
Electronics 

PHY 692 Spedal Topics In Biophysics 
2 credits, repetitive 

PHY 698 Colloquium 
1 credit 

I PHY 699 Thesis Research 
Independent rel;earch for Ph.D. degree. Open 
only to students who have passed the Ph.D. 
Preliminary Examination. 
Each semester, variable and repetitive credit 

I 

hysiol,ogy and Biophysics 

HBY 531 Introduction to Mammalian 
PhYIlo OIY 
An introduction at the graduate level to 
p~ysi~logy, with emphasis on man. The 
prinCiple of cellular physiology, followed by 
an introduction to the circulatory, respiratory, 
g~trointestinal, renal, endocrines, and 
nervous systems. 
Prerequisites: Admission to medical or dental 
school and permission of instructor. 
(nstruc or: Dr. Levy 
Fall modules, 5 oredits 

HBY, 5.1 PhyalololY Laboratory 
All advanced level course to introduce 
students to basic techniques in cellular, neural, 
and cardiovascular physiology and membrane 
biophysics. i!xperiments will emphasize 
methodology in the study of membrane 
transport, cardiac and smooth muscle 
dyna~i~, nerve and muscle neurophysiology 
and cardiovascular and renal function. 
Prerequisite: Permission of instructor. 
Instru tor: ' Dr, Levy 
Spring, 3 credits 

HBY 55. Membrane PhysiololY and 
Biophysics 
The molecular structure of biological 
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membranes, using NMR, spin lables, X-rays, 
DTC, etc. The fundamental concepts relevant 
to the study of solute permeation through 
membranes are reviewed by considering 
successively the properties of a thin film of 
h~drocarbon. a phospholipid bilayer. a bilayer 
With pores and channels , and finally, a 
biological membrane, 
Prerequisite: Permission of instructor. 
Instruttor: Dr. McLaughlin 
Spring, 3 credit:. 

HBY 552 PhysloloJIY and Phal'macololY of 
Excitable Membranes 
The origins of electrophysiological 
phenomena; the ionic theory of resting and 
action potentials, the physical and chemical 
properties of membrane ionic conductances, 
and the biophysics and physiology of sensory 
organs will all be discussed . This is a seminar 
course which 'stresses the understanding 
electrophysiological phenomena ,in terms of 
molecular mechanisms. One -semester of 
calculus I is a sufficient math background, 
Open to all graduate students and to advanced 
undergraduates with permission of instructor. ' 
Instructor: Dr. Strichartz 
Fall, Odd years only, 3 credits 



and visiting scientists. 
. Prerequisite: Permission of instructor. 

Staff 

POL 543 Environmental Politics and Polley 
Spring, 3 credits 

HBY 599 Special Topics.in Physiology and 
Biophysics ' 
Student seminars on topics to be arranged 
through consultation with faculty members. 
Prereq uisite: Permission of instructor. 
Instructor: Staff 

FaJl and spring, variable and repetitive credit _ POL 545 Communications PoUey 

Fall and spring, variable and repetitive credit 

HBY 591 Physiology and Biophysics Research 
Original investigation undertaken with a 
member of the staff. 
Prerequisite: Permission of instructor. 
Staff 
Fall and spring, variable and repe~itive credit 

HBY 699 Seminar in Physiology and 
Blophyllics 
Seminars and discussions on major topics in 
physiology and biophysics by students, staff 

HBY 694 Directed Research in Physiology 
and Biophysics 
Original (thesis) research undertaken with the 
supervision of a member of the staff. 
P~ereq uisite: Permission of thesis advisor. 
Fall and spring, variable and repetitive credit 

HBY 695 Praetlcum in Teaehinl in 
Physiology and Biophysics 
Practical ex perience and instruction in the 
teaching 'of physiology and biophysics carried 0 

out under faculty orientation and supervision. 
Prerequisite: Permission of instructor. 
FaJl and spring, variable and repetitive credit 

Political Science 

M.A. PROGRAM COURSES 

POL 510 Statistical Methods for Public Policy 
Analysis 
An introduction to the basic analytic 
techniques necessary to the analysis of 
governmental programs and agencies. 
Students will be introduced to computer 
programming and statistical analytic 
techniques, as well as to alternate sources of 
information from which crucial data on public 
events and programs can be drawn and 
analyzed. 
Fall, 3 credits 

POL 511 Research Methods for Public Policy 
Analysis 
A workshop following the Statistical Methods 
course in which students will engage in actual 
problem solving research utilizing such 
techniques as cosr/ benefit analysis, social and 
economic indicators, and program evaluation. 
The course will emphasize the application of 
quantitative and qualitative methods to the 
analysis of public sector problems. 
Spring, 3 credits 

POL 531 Topics in Public Affair's: Planning 
Topics in Public Affairs will address the 
planning process as a decision-making tool in 
the implementation of public policy in 
housing, land-use, transpo'rtation and 
environmental management. The course will 
include intergovernmental roles and the 
impact of citizen participation on policy 
changes. 
Fall, 3 credits 

POL 533 Administration and Public Policy 
A systematic introduction to the principles pf 
public administration and public policy, with 
an emphasis on the formulation of legislative 
and administrative decisions. A major part of 
the course is devoted to student projects which 

\ 

analyze the formulation of a governmental 
program or policy. 
Fall, 3 credits 

POL 534 Intergovernmental Relations and 
Policy Delivery 
This course focuses on the formulation, 
implementation, and impact of 
intergovernmental policy. Several policies will 
be examined in depth, including grant-in-aid 
programs. General Revenue Sharing, Housing 
and Community Development and 
Employment programs. The historical, 
economic and political foundations of 
intergovernmental policy delivery will be 
examined. 
Fall, 3 credits 

POL 535 Public Policy Analysis and 
Evaluation 
This course concentrates on the strategies and 
methods of public policy analysis and 
evaluation. Topics covered in 'the course will 
include: developing a research strategy and 
design, choosing measures, analyzing data, 
and communicating results, Students will 
develop a program eval1Jation of their own 
and partially conduct their research during the 
semester. Finally, the course will consider the 
role of evaluation research in a political 
context and the role of the policy analyst in the 
pu blic sector. 

o Spring, 3 credits 

POL 538 Urban Politics 
This course concentrates on urban and 
suburban growth; the decentralization of 
metropolitan areas; land use poli~y and 
reforming metropolitan policy making. 
Several additional policy areas, such as 
education, finance, and police will be 
considered. Political phenomena, iJ.lcluding 
parties and ethnic groups will also be 
discussed. 
Spring, 3 credits 

46 

Fall, 3 credits 

POL 549 Education Policy 
Spring, 3 credits 

POL 580 Special Projects/Internships 
This work, tailored to fit the needs of 
individual students, may include participation 
in student-faculty research teams or internship 
assignments in a local, state or federal public 
sC\ctor agelley· 
Spring or summer, 3 to 6 credits 

POL 599 Independent Study 
This course can be arranged between a student 
and faculty member for the purpose of 
allowing the student to pursue independently 
supervised research, at the Master's level. 
Fall and spring, variable credit 

POL 551 Foundations of Political Sdence: 
PoHtieal Behavior , 
A review and analysis of the political behavior 
literature, including such topics as attitude 
formation and change, belief systems, political 
socialization, demographic and small group 
influences on political beliefs and conduct, 
political leadership, voting, elite VS. mass 
politics, decision making, personality and 
politics, political conformity and protest. 
Prerequisite: POL 550 
Spring, 3 credits 

POL 551 Foundations: PubUc Policy 
A systematic introduction to the study of 
public policy in the United States. This course 
investigates the fo{mulation of public policy 
and the pOlitical,; and social forces that 
structure that formulation. Techniques for the 
study of policy implementation and the 
evaluation of policy effects are also 
introduced. In addition to the procedures of 
policy analysis, substantive policy areas such 
as education, welfare, and environmental 
preservation will be investigated. • 
Fall, 3 credits 

POL 553 Foundations: Comparative/Inter­
national 
Survey and critical evaluation of the major 
theoretical approaches, issues and problems in 
comparative political analysis. The course 
examines such problem areas as politica! 
development, empirical democratic theory, 
and political socialization, among others, 
along with detailed examination of one or 
mOTe selected non-American political systems. 
Prerequisite: POL 552 
Spring, 3 credits 

POL 590 Topics In Political Behavior 
Selected topics' in political behavior, e.g., 
voting behavior, socialization. Course 
includes a detailed review of the substantive 
and methodological literature in the subfield. 
Emphasis on a review of the literature. 
Students to w~ite review article on the 
subfield. 
Fall, 3 credits 



POL 591 Topics in Political Behavior 
An in-depth review and analysis of a subfield 
of American politics: A substantive 
knowledge of American goverpment and 
politics through a study of the environment 
within which it functions, the processes which 
constitute that .functioning, and the 
institutions which help shape these processes. 
Spring, 3 credits 

POL 601 Teaching Methods and Practlcum 
A course designed , .to prepare students for 
undergraduate teaching. Students will be 
"assigned to one of the basic undergraduate 
courses as a teaching assistant. In addition to 
teaching in weekly discussion groups, students 
will meet weekly with the professors in each 
basic undergraduate course to discuss 
teaching skills, the pre~aration of lecture 
material, the construction of exams. 
Prerequisites: POL 550, 5S1 
Fall, 3 credits 

POL 601 Teaching Methods and Practlcum 
A continuation of POL 601. 
Prerequisite: POL 601 
Spring, 3 credits 

POL 610 Research Practlcum I 
A course involving students actively in an on­
going research project under the direction of 
the principle inves!!gator. " Students ,will 
participate in all stages of the research project 
and be required to prepare a reseatch report 
-on one aspect of the project. 
Prerequisites: POL SS0-5S1, 5S2-S53 
Fall, 3 credits 

POL 611 Research Practicum II 
A continuation of POL 610. Students will 
actively participate in either a second,research 
project, where they will again prepare a 
research report, or continue their 
participation in the same project, where they 
will then be assigned a subset of data for 
analysis or carry out a specific research aim of ' 
the project. 
Prerequisite: POL 610 
Spring, 3 credits 

POL 610 Research Colloquium 
St.udents ' will participate in , weekly 

,departmental colloquia where they will serve 
as discussants of research rep-orts presented by 
individual faculty members or outside 
investigators reporting on current reSearch. 
Prerequisite: POL SSl 
Fall, 3 credits' " 

POL 611 Research Colloquium 
A continuation of POL 620 except that in this 
course students will present form .. papers on 
their research projects (POL 610-611) and 
faculty members will serve as discussants, 

" Prerequisite: POL 620 
Spring, 3 credi!s 

POL 660 Advanced Topics In Political 
Behavior 
Prerequisites: POL SSI, SS3 
Once every two years, 3 credits 

POL 661 Advanced Topics In Political 
, Behavior 

Prerequisites: POL 551, 5S3 
Once every two years, 3 credits 

POL 665 Advanced Topics In Political 
Analy. 
A se'mester course reviewlng the literature and 
methodology of specific areas of political 
science research. The course will relate directly 
to researcH applications and provide students 
an opportunity to apply advanced research 
tools to selected substantive problems. 
Prerequisite: POL SS3 
Once every two years, 3 credits 

POL 666 Advanced Topics 11'1 Political 
Analysis 
A continuation of POL 66S. 
Prerequisite: POL 665 

. Once eve two years, 3 credits 

POL 670 ~dvanced Topics in Public Policy 
Analysis I 

An intensive examination of the major 
substanti e and methodological concerns 
involved In the investigation of the public 
policy process . Program evaluation 
methodologies will be investigated as well as 
the political milieu within which these 
evaluations must be utilized. 
Prerequisites: POL SSI, SS3 
Once eve/)' two years, 3 credits 

POL 67I; Advanced Topics In Public Policy 
Analysis JI 
A continuation of POL 670. The skills learned 
in POL ~70 will be applied to the actual 
'examination and evaluation of government 

policy in a substantive area of concern chosen 
jointly by the instructor and the student. 
Prerequisite: POL 670 
Once every two years, 3 credits 

POL 675 Advanced Topics In Government 
Institutions 
An intensive examination of the major 
substantive and methodological problems 
involved in the study of political institutions 
and processes, 
Prerequisites: POL S51, S53 
Once every two years, 3 credits 

POL 676 Advanced Topics in Governmental 
Institutions 
A continuation of POL 675. An intensive 
examination of a second substantive area of 
political institutions and processes. 
Prerequisite: POL 67S 
Once every two years, 3 credits 

POL 680 Independent Study 
Prerequisite: POL 611 
Fall and spring, variable credit 

POL 681 Independent Study 
Prerequisite: POL 611 " 
Fall and spring, variable credit 

POL 699 Doctoral Dissertation Research 
Prerequisite: POL 611 
Fall and spring, variable credit 

Psychology 
PSY 500 Quantitative Background 
Intended to prepare students with inadequate 
matheml/tlcal background and/or aptitUde to 

, enter PSY SOl and S02. Includes review and 
practice on topics in algebra, logic, sets and 
relations, functions, and elementary 
probability, as well as individually assigned 

. remedial work on more elementary topics as 
require . 

,Prerequisites: Undergraduate Statistics 
Fall, 3 credits 

PSY 501 Quantitative Methods I 
Inferential statistics and advanced statistical 
techniques which have special usefulness in 
psychological research, including complex 
analysis, and anarysis by orthogonal 
polynomials. 
Spring, 3 credits 

PSY 501 Quantitative Methods II 
This course presumes a knowledge of basic 
statistical methods. Emphasis will be on 



scaling, measurement, psychophysics, 
correlation, and curve fitting. 
Fall, 3 credits 

PSY 503 Experimental Dman I 
An examination of the properties of common 
experimental designs in psychology together 
with the study of appropriate statistical 
analyses. Topics include factorial, hierarchial, 
latin square, alld incomplete designs. 
Statistical procedures include analysis of 
variance, linear contrasts, analysis of 
covariance, and selected post-hoc procedures. 
This is an advanced course in design and 

. statistics. It will assume one year of study in 
basic statistics. 
Prerequisites: PSY 502 
Fall, three credits 

ps Y S04 Fint Year Lectures 
Presentation and discussion of current 
research progress and interests. 
Fall and spring, I credit 

PSY 507 Distribution-Free Statistics 
Statistical inference when the exact form of 
popUlation distributions is not specified, or 
when interval scale measures are not available. 
These techniques will be compared with 
"classical" methods. 
Spring, 3 credits 

PSY 510 History 01 PsycholOlY 
Intensive reading in the history of psychology 
from original sources. Emphasis will be on 
class discussion and relation to modern 
problems. 
Spring, 3 credits 

PSY 511 Classical Theories and Animal 
Learninl 
A consideration of the basic principles of 
learning. Analysis of the leading theories of 
learning as well as areas of controversy and 
dispute. 
Fall, 3 credits 

PSY 511 COlnition and M~ory 
An introduction to research and theory related 
to human learning and information 
processing. A review of major hi~torical 
contrbutions as well as critical review of 
contemporary developments. 
Spring; 3 credits 

PSY 514 SenSation and Perception 
An introduction to the phenomena of 
sensation and perception and the methods by 
Which they may be studied. Different 
theoretical frameworks will also be 
considered. 
Fall, 3 credits 

PSY 515, 516 Research Praettc:um· in 
Experimental PsychololY \ 
A review of the basic literature of 
experimental psychology. Emphasis will be 
placed on a research project which each 
student will formulate and complete within the 
year. 
Fall and spring, 3 credits each semester 

PSY 518 Clinical Research 
Application of scientific methodology to 
special problems in clinical research (e.g., 
quasi-experimental design). 
3 credits 

PSY 511 Children'. Learninl 
The literature relating to learning processes in 
children will be covered. Respondent, 
operant, and observation learning will be 
major topics. The experimental analysis of 
behavior will be stressed. 
Prerequisite: Permission of instructor. 
Fall, 3 credits 

PSY 523 Complex Learning Processes 
Examples of the research in S-R and 
approaches to complex human behavior. The 
materials cover several concepts of mediation 
transfer of training, and the S-R structure of 
memory. 
Prerequisites: PSY 522 and permission of 
instructor. 
Spring, 3 credits 

PSY 524 Co&nitive Development 
The information in this course will integrate 
and expand some of the research and new 
methOdS available in the study of complex 
human processes; such as, language, memory, 
'ud growth of logical thinking. 
Prerequisites: PSY 521 and two other 
deve'1opmental courses. 
Fall, 3 credits 

PSY 525 Processes 01 Socialization 
An intensive examination ' of psychological 
factors in the sociali2;ation of children. 
Emphasis is placed both on various forms of 
learning (classical and instrumental condition 
as well as observational learning), and also on 
biological and maturational factors that may 
influence social development. 
Fall or spring, 3 credits 

PSY 533 Principles 01 Therapeutic 
Intervention 
A critical review of various therapeutic 
intervention procedures, and an examination 
of their theoretical bases and empirical 
support. Special focus will be placed on those 
procedures having relevance for clinical 
behavior therapy. Integrated with practicum 
dealing with clinical procedures. 
Clinical students only. 
Fall, 3 credits 

PSY 534 Behavior Assessment: Theory, 
Research, and Practicum 
Techniques of psychological measurement 
and assessment as they relate both to 
theoretical formulations and to specific 
clinical problems; supervised experience in the 
use of various assessment proced ures. 
Spring, 3 credits 

\ 
PSY 537 Methods of Intervention: Child and 
Adolescent 
Strategies, methods, and techniques used in 
broadly-construed behavioral approach to 
working with children and adolescents in 
clinic, home, school, institutional, and 
community settings. Supervised application in 
coordinated pnlcticum (PSY 602). 
Clinical students only. 
Pall~ 3 credits 

PSY 538 (effective Spring, 1977) Methods of 
Intervention: Adult 
Strategies, methods, and techniques used in a 
broadly-construed behavioral approach to 
working with adults in clinic, family, work, 
institutional and community settings. 
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Supervised application in coordinated 
practicum (PSY 603). 
Clinical students only. 
Spring, 3 credits 

PSY 539 Behavior Problems 01 Adolescents 
and Adults II 
Intensive study of behavior disorders typically 
encountered with institutionalized 
populations with coverage similar to that of 
PSY 538/601. Coordinated with PSY 603. 
Internship: Adult 
Fall, 3 credits 

PSY 543 Biobehavloral Development 
This cour~e will cover areas relevant to growth 
and physiology as they relate structurally to 
psychological functioning during 
development. Among the topics considered 
Will be: behavioral genetics, developmental 
sensory physiology, psychological aspects of 
infancy, early neurological characteristics and 
infant assessments of normal and abnormal 
functioning. 
Fall or spring every other year, 3 credits 

PSY 545 Behavior Deviation 
Theory and research on abnormal behavior 
such as neuroses, schizophrenia, addiction, 
sexual dysfuntion', and childhood problems. 
Coverage of models of deviance, assessment, 
diagnosis, an~ treatment approaches. Broad 
approach to topic with stress on behavioral 
theories and presentation of biological and 
psychodynamic points of view. A 
departmental core course, open to all graduate 
students. 
Fall, 3 credits 

PSY 546 Measurement and Seating 
A historical introduction to the measurement 
of psychological variables and survey of 
contemporary scaling methods with an 
emphasis on psychophysical scaling and 
experimental applications. 
Fall or spring every other year, 3 credits 

PSY 550, 551 Topks in Sodal PsychololY 
Content varies from year to year as function of 
staff and student interests. Recent topics 
include . environmental psy~hology, group 
dynamics, history of social psychology, 
society and health, aggression, politics of 
social psychology, research methods, attitude 
change, and s.ocial inequality. 
Fall and spring, variable and repetitive credit 
eailh semester 

PSY 553 Social/Community Practicum 
Provides supervised experiences in a variety of 
community settings, including mental health 
centers, social action and self-help 
organizations, and alternative institutions. 
Prerequisites: Permission of instructor 
Fall and / or spring, variable and repetitive 

PSY 555 Contemporary Issues in Social and 
Community Psychology 
A critical survey of salient aspects of current 
social and community psychology, including 
historical background and political-economic 
factors affecting these fields. 
Fall or spring, 3 credit hours 

PSY 560 Neuropsychology 
The functions of the normal and pathological 
primate brain in behavior. Consideration of 



anatomical, electrophysiological (EEG), and 
pharmallOlogical correlates of behavioral 
functions as: perception, attention, 
motivation, learning, memory, cognition, and 
language. The behavioral consequences of 
various forms of brain pathology will be 
discussed. 
Spring, 3 credits 

psy 561, 562 Physloloaical Methods 
Basic bioelectric principles and techniques, 
stereotaxic techniques, lesioning methods, 
pharmacological methods, and histological 
techniques will be presented and practiced. 
Basic methods for bioelectric stimulation and 
recording will be emphasized. This course will 
be taught in conjunction with PSY 563, 564. 
F,a1l and spring, 3 credits each semester 

PSY 563, S64 Physloloaical Methods Lab 
Experience in practical application of 
techniques for manipUlating the physiological 
su,bstrate in relation to behavior in an 
experimental setting. Emphasis will be placed 
on individual projec~, library research, and 
seminar reports. 
Fall and spring, 3 credits each semester 

PSY 573, 574 Comparative Behavior Lab 
The use of detection -response techniques, 
conditioning techniques, and habituation 
methods in the study of adaptive behavior will 
be practiced using a wide variety of vertebrate 
and invertebrate species. 
Fall and spring, 3 credits each semester 

PSY 575 PsychobiololY 01 Primlltes 
An advanced general course in the behavior of 
Old World monkeys and apes. Emphasis will 
be placed on social organization, 
communication, development, and learning, 
especially under naturalistic conditions; but 
beyond this, topics are selected to reflect the 
most important current advances in the area. 
Prerequisite: Permission of instructor. 
Fall or spring, 3 credits 

PSY 511, 512 Comparative Physlololical 
Colloquium 
Colloquium presentations on CUTrent research 
problems by advanced students, staff, and 
visiting lCientists. Lecture and seminar each 
week. 
Fall and spring, 3 credits each semester 

PSY 583, 584 Experimental PsychololY 
Colloquium 
Seminars on current research problems 
directed by students, stati, and invited 
scientists. 
Fall and spring, 3 credits each semester, 
repetitive 

PSY 590 Theories 01 ChUd Development 
This course is oriellted toward analyzing three 
classes of developmental theory. (analytic, 
cognitive, and behaVioral approaches), and 
relating , the basic structure of each class of 
theory to current notions of philosophy and 
science. 
Spring, 3 credits 

PSY 599 Instructional Methods lor Child 
Development 
the purposes of this course are (I) to introduce 
the student to literature on college teaching, 
(2) to aid the student in formulating 

instructional objectives, (3) to . consider 
instructional methodologies, and (4) to 
provide the student with systematic feedback 
on his teaching performance. 
Fall and spring, 3 credits 

PSY 6tO Teachinl Methods and Practicum 
Variable and repetitive credit 

PSY 601 Clinical Praeticum 
Provides supervised experience in the use of 
clinical methods. 
I credit 

PSY 602 CUnical Practicum-Child 
Provides supervised experience in the use of 
methods covered in corequisite PSY 537. 
Fall, 3 credits 

PSY 603 CUnical Praeticum-Adult 
Provides supervised experience in the use of 
methods covered in corequisite PSY 538. 
Spring, 3 credit~ , 

PSY 604 Internship 
Advanced students in the clinical program 
carry supervised clinical responsibilities in 
approved setting. 
Variable and repetitive credit 

PSY ~ Orientation to Clinical Psychol01Y 
Ethics, professional issues, and ongoing 
faculty research. Required of all first-year 
clinical students. 
Fall and spring, I credit , 

PSY 606 CUnical Case Conlerence and 
Colloqul 
Regularly scheduled conferences and 
colloquia to discuss ongoing work with 
JPsychologicai Center cases. Required of 
clini~ students. 
Fall and spring, I credit 

PSY 610, 620 Seminars in Selected Topics 
Topics will be seledted on the basis of the needs 
of the graduate program and the research 
interests of the staff. The seminar will consider 
such topics as: the physiological basis of 
higher mental processes, sensory processes, 
animal behavior; psychopharmacoll)'gy , 
theories and problems of learning, and social 
psychology, and computer application in 
psychology. 
Variable and repetitive credit each semester. 

PSY 611 Seminar in Teaehinl Methods 
Working seminar on the teaching of some 
particular course(s), particularly PSY 101 , 
102, or 200, 'with emphasis on delineation of 
course objectives, the preparation and 
presentation of special material or topics, and 
the evaluation of teaching methods. 
Prerequisites: Appointment as , Teaching 
Fellow by Dept. Instructor's permission. 
Fall or spring, 2 credits, may be repeated 

PSY 630 Strategies 01 Intervention with 
Children 
Introduce the student to the literature on the 
approaches to a variety of institutional 
concerns with children's education and 
rearing. Coverage will include those 
sys,t,ematic programs designed to foster social 
sleills, cognitive skills, and motor and 
perceptual development. Course designed 
especially for developmental psychology 

students who wish to pursue training in 
applied settings. 
Prerequisites: Permissipn of Instructors 
Fall or spring, 3 credits 

PSY 63t Enluation oflntervention Strategies 
A rigorous, methodologically 9riented course 
which will familiarize the student with the ' 
research designs, tests and behavioral 
assessment techniques, and practice in test 
con s t ruction, requlfcd to evaluate 
develoPPlental intervention at the programs 
or systems level. 
Prerequisites: PSY 630 or permIssion of 
instructor 
Spring, 3 credits 

PSY 696 Readings 
Variable and repetitive credit 

PSY 697 Experiments in Psychology 
Variable and repetitive credit 

PSY 698 Research 
Variable and repetitive credit 

PSY 699 Doctoral Research 
Variable and repetitive credit 

'" 
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II 

Sociology 
SOC 501, 502 Statistics and Research Desilll 
A' review of the main statistical techniques 
used in sociological research. Discussion of, 
and practical experience in the design of 
sociological research. 
3 credits each semester 

SOC 503 Multlvulate Analysis of Social Data 
The general linear model and multivariate 
analysis, including dummy variable analysis, 
'multiple covariance, multivariate analysis of 
variance, and factor analy~is. 
Prerequisite: SOC 502 or permission of 
instructor. 
3 credit.s 

SOC 505, 506 Sociolollcal Theory 
A review of the intellectual development of the 
discipline, its epistemological foundations, 
current major theoretical orientations, and 
newly developing perspectives. 
3 credits each semester 

SOC 508 Experimental Methods 
The design, conduct, analysis of laboratory 
and field experiments. 
3 credits 

SOC 509 Field Work 
Practicum in field interviews and 
observations; problems of rapport, reliability, 
and validity. 
3 credits 

SOC 511 Population Analysis 
A survey of demographic theory and research. 
Determinants and consequences of 
popUlation size, growth rates, composition 
and spatial distribution, family formation, 
fertility, mortality, and migration. 
Prerequisite: One course in statistics 
3 credits 

SOC 513 The Metropolitan Community 
Determinants and consequences of the growth 
of urban settlements. Their demographic 
composition and spatial structure. Problems 
in metropolitan community organization. 
3 credits 

SOC 514 Soclololical Methods 
An introduction to the logic of research and 
data analysis. Emphasis on concepts of 
association, elementary causal analysis, 
sampling, and problems of measurement. 
Applications to the interpretation of data 
encountered in the school curriculum and the 
maSs media. 
4 credits 

SOC 521 Social Interaction 
The study of interaction in formal and 
informal settings. The niciprocal influence 
amo'ng group structure, norms, and 
interactive processes. A prior course in social 
psychology is assumed. 
3 credits 

SOC 522 Socialization and the Self 
Socialization as a continuous process 
throughout the life-cycle. Social and cultural 
sources of identity. Self-other systems as a 

form of social control. A prior course in social 
psychology is assumed. 
3 credits 

SOC 523 SociololY of Education 
Relationship between education and other 
institutions. Internal dynamics of the school 
and the classroom. Students attend the 
lectures of CES 585 and a 'supplementary 
seminar. 
4 credits 

SOC 531 Stratification 
Causes and consequences of the unequal 
distribution of wealth, power, prestige, and 
other social values in different societies. 
Changes in the stratification system as a result 
of industrialization and rev~lution. 
3 credits 

SOC 532 Complex Organizations 
Division of labor, communication, and 
decisiolJ-making in large and formally 
administered organizations, such as industrial 
concerns, governmental agencies, political 
parties, trade unions, schools, hospitals, and 
prisons. 
3 credits 

SOC 541 ConOict and Violence 
Conflict and violence as related to social 
change. Examination 'If community 
controversies, social movements, uprisings, 
and war. \ 
3 credits 

SOC 542 Deviance 
Survey of recent research literature on various 
kinds of deviance (crime, delinquency, and 
morally stigmatized behavior). Controversial 
issues in theory and research methods. 
3 credits 

SOC 545 Social Movements and Collective 
Behavior I 

Unorganized collectives and their role in 
change. Studies of specific social movements 
and other collective behavior episodes. 
3 credits 

SOC 546 Sociololical Perspectives ' on 
American Society 
Analysis of American social structure. 
Political and economic institutions and their 
bearing on social problems. Students attend 
the lectures of CES 581 and a supplementary 
seminar. 
4 credits 

SOC 549 Social Chan Ie 
The image of technological, generational and 
cultural forces on social organization from a 
historical and comparative perspective. 
3 credits 

SOC 556 Political SociololY 
The study of political institutions and of the 
politically relevant actions and attitudes of 
individuals and groups. Particular stress will 
be placed on the reciprocal relationships 
between social movements and political 
institutions. 
3 credits 
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SOC 561 Soclolo&1 of InteUectuai Life 
A comparative and historical analysis of the 
social conditions leading to the deve opment 
of intellectual professionals. 
3 credits 

SOC 562 Sociology of the Arts 
The relations between social structure, social 
change and the development of major art 
forms. 
3 credits 

SOC 563 Sociology of Science 
The relations between science and society; 
social influences on the choice of problems 
and methods; the social organization of 
scientific research. 
3 credits 

SOC 564 Communications 
The social organization of the 
communications industry; the effects of mass 
communication. 
3 credits 

SOC 571 Sociology of Health and Medicine 
Social factors in health and illness; the 
socialization of health practitioners; the social 
organization of hospitals, clinics and other 
facilities. 
3 credits 

SOC 590 Indeperident Study 
Intensive reading, uoder supervision of one or 
more instructors, of material not covered in 
the formal curriculum. 
Variable and repetitive credit 

SOC 591, 595 Special Seminars 
Topics to be ·arranged. The seminar will be 
built around actual research activities of 
students and faculty. 
3 credits each semester. 

SOC 598 Research 
Execution of a research project under the 

'supervision of one or more faculty members. 
Variable and repetitive credit 

SOC 603 Advanced Topics In Quantitative 
Analysis 
Mathematical and statistical methods in the 
analysis of quantitative data. 
Prerequisites: SOC 501 and SOC 502. 
3 credits 

SOC 604 Advanced Topics in Quantitative 
Analysis 
The use of personal documents, official 
records, field observations, and interviews. 
3 credits 

SOC 606 Soclolollcal Theory Construction 
Modes of conceptualization and theory 
constfJIction. Problems in developing a 
theory. 
Prerequisites: SOC \361 and SOC 362 or 
permission of instructor. 
3 credits 

SOC 691 Practlcum In the Teachlnl of 
SociololY 
Lectures, discussions, and case studies of 
effective teaching. Design.ed especially for 
graduate teaching assistants. 
3 credits 



SOC 694, 695 Practicum in the Teaching of 
Social Studies 
The first semester consists of a number of day­
long sessions (during weekend~ or school 
holidays), each of which introduces a 
particular teaching techniq ue or new 
materials for the social studies curriculum. 
Students are expected to make use of the ideas 
and techniques when teaching their regular 
classes and lo write papers fescribing the 

developm nt, -teaching, and evaluation of such 
projects. imilar sessions occur during the first 
~alf of th second (spring) semtster. During 
the second half of the spring semester, students 
develop, teach, and evaluate a unit several 
weeks in I ngth on a topic of their choice: 
4 credits ch semester 

esearch for Ph.D. 
Variable and repetltive credit 

w . Averell Harriman College 
for Urban and Pol'cy Sciences 
FIRST YEAR 
The First Year curriculum is required of all 
students and is designed to provide a 
commonly shared analytic base upon which 
the students build a specialization in the 
second year. However, in instances where the 
student can demonstrate prior mastery of a 
particular area in the first year curriculum, 
exemption is permitted and an advance course 
in that area is taken. 
Prerequisites for all UPS graduate courses: 
UPS graduate ' student or permission of 
instructor. 

UPS 515/516 Data Analysis 
The uses and limitations of mathematical 
techniques, especially in the development of a 
sophisticated approach to the use of data in 
advocating alternative policies, computer 
simulation of models, regression analysis, 
linear programming, optimization concepts. 
Fall and spring, 3 credits each semester 

UPS 531 Political and Administrative 
Decision-Making 
Theory and practice of public sector decision­
making. Group decision models, bargaining 
and coalition theory, public choice. econ@mic 
organization of public agencies, regulation 
exit and voice theory, metropolitan 
governance, the role of formal planning. 
Fall, 3 credits 

UPS 532 Economic and . Political 
Organization in the Public Sector 
Models of decision-making and the 
organization of activity in the public sector are 
presented, including theory of voting in 

'committees, the voting paradox and Arrow's 
Impossibility Theorem, person games theory 
and coalitions, elections and political parties, 
constitutions, the budgetary process, 
economic models of public bureaus and 
private firms, contracting versus in-house 
supply, regulation of economic activit>" and 
exit and voice theory. Problems of governance 
in metropolitan areas is emphasized. 
Spring, 3 credits 

UPS 533/534 Economic Theory for Public 
Analysis I and (( 
The techniques and approaches of 
microeconomic reasoning are applied to issues 
of public policy. The theory of the market and 
the price system is c1{)sely examined fM the 
purpose of identif¥.i.ng those areas where 

, 
.neoclassiqal economics is helpful to the public 
~ector analyst and manager. Special attention 
is paid to cost-benefit analysis and models of 
economic bel1avior. 
Fall and pring, 3 credits each semester 

UPS 5431544 Modelling Techniques in the 
Public Sedor 
The cou~c;: develops the mathematical and 
computat'onal tools useful in the analysis of 
public se tor problems nd applies them to 
areas ran ing from the design of local' service 
delivery ~o the modelling of national policy 
issues. Topics include linear and integer 
program ing, networks, and queueing. 
Applications to school ' bussing, facility 
'location, environmental and energy issues. 
Spring, 3 credits 

SECO~D YEAR 
UPS 520 Econometrics for Poiicy-Making 
A course! on the use of sta istics and 

' mathemal1cs to analyze economic problems in 
the public sector. The emphasis is on the 
relevance of a tool to a p~actical situation and 
a good appreciation of the main problems that 
occur when policy-m;tkers and econometrics 
work tog · ther. 
Spring, 3 credits 

UPS 555 :rechno Policy Seminar 
lIT'wo topics in public policy are examined in 
depth, hosen fro~ among energy, ' 
transportation, health, criminal justice, child 
welfare, educational finance. A range ·of 
solutions are compared an(i evaluated. 

I Fall, 3 credits . 

UPS 581y' 582 Management of 0Jganizations 
in the Pu~lic Sector 
How can organizations in the public sector be 
made m e effective? Focus of the courSe is on 
the concept of appropri<lteness of fit between 
managerial strategy and organizational 
structure. Theory is drawn from -Taylorism, 
the H wthorne studies, job re-design, 
manageqlent by objectives. 
Fall and Spring, 3 credits each 

UPS 585 Program Eval.uation . 
How to ;<iesign experiments that will provide 
valid in erences for program effecttveness, 
Accumu ating evidence, combining data from 

I mixed sources, monitoring performance and 
modifyiq,g existing programs, cost/ benefit, 
analysis, survey research and other analytical 
methods. Examples from criminal justice, 
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municipal services, educational innovation, 
health care. 
Spring, 3 credits 

UI;'S 590 Profl!$Sional Development for 
Public Policy Analysis 
What are the etQical questions facing those 
who exercise public authority? What criteria 
are available as guides? What is the calculus of 
resignation-Wlhen do you leave an 
organization and when do you stay to disagree 
with policy? 
S pring, I credit 

UPS 591 Special Topics in Urban and Policy 
Sciences 
Section I-Technology and Public Policy­
How can public administrators who are 
neither engineers nor scientists deal with the 
problems of public policy that have a 
substantial technological component? This 
course aims at summarizing the essence of the 
technologist'S app~oach. Like UPS 593 it 
hopes to facilitate interaction between one set 
of professionals (administrators) and another 
(scientists and engineers). 
Fall, 3 predits 
Section 2-Energy Policy in the Developing 
'N'!1ions-The seminar will focus on energy 
problems and . issues of the developing 
countries. Of particular concern will be the 
discussion of policy and technological 
alternatives for these countries as we near the 
end of the oil era. Among the topics to be 
discussed are: energy supply and demand, and 
development; energy and alternative modes of 
economic development; energy production, 
distribution, and end use in urban and rural 
areas; coal and nuclear options; the potential 
for .utilization of renewable resource 
technologies. 
Fall and spring, !3 credits each semester 

UPS 593 The Legal Process 
This course will teach students basic theories 
and principles of substa:ntive and 
administrative law. Students will learn the 
uses of law in the planning, analysis, and 
management of public systems. They will also 
experience where and how to find the law they 
will need for professional practice as public 
sector policy makerS and implementerS. It is 
not a pre-law course as such; it is a 
professional coupe. 
Fall, J credits 

UPS 595 Individual Directed Re~dings in 
Urban and Policy Sciences 
Designed to accommodate independent 
research projects on an individual basis with 
faculty guidance. May be repeated for credit. 
Fall and spring, variable credit 

UPS 596 Small Group Studies in Urban and 
Policy Sciences 
Designed to accommodate as hoc small group 
student research projects on an experimental 
basis. Projects will be designed by UPS faculty 
and students. Topics will be announced at the 
beginl)ing of eaoh semester. 
Fall and spring, I to 3 credits 

UPS 597 Practicum in Teaching 
Instruction in the department' under the 
supervision of the faculty. May not be 
included in the courses taken in fulfillment of 
degree requirements. 
Fall and spring, variable credit 
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" 

" 

\ I 

I 
) 



(continued from inside front cover) 

PLETION STATEMENTS March 15, Thursday 
I 

LAST DAY for REMOVAL 
for December Masters a d of INCOMPLETES and 
Doctoral Candidates NR (No Record) Grades for 

All Students frDm the Fall 
December 23, Saturday IntersessiDn Housing Begins Semester 

January I I ,(Thursday LAST DAY for Students March 17, Saturday First Quarter Spring flDUSing 
Pre-registered for the 19V9 Period Ends 
Spring Sem~ster to' . PA ~ 
FEES In PerSDn wlthDut April 7, Saturday Spring Recess Begins at 
Late Penalty CIDse Df Classes 

January 16, Tuesday IntersessiD~ HDusing Entls April 16, MDnday Classes Resume 

~ 
Advance RDDm Deposits SPRING SEMESTER 1979 April 16-20 

MDnd y-Friday fDr Fall 1979 Semester Due 
Jan.uary II, Thursday Begin Final RegistratiDn 

and Payment Df Fees (Dr ' April 30, MDnday ADV ANCE REGISTRA-
prDperly deferr~d) for II TION PeriDd Begins fDr 
Students nDt Previously Fall Semester (schedule. 
Registered (schedule an- annDunced prior to' regis-
nDunced priDr to' registra,- tratiDn) 
tiDn) CED Final Registra-
tiDn to' be AnnDunced Bills for Fall 1979 Semester 

to Be Mailed ApprDximately 
January 15, MDnday FDreign Students Must July 1st with payment Date 

Arrive during latter part of July 

January 17, Wednesday Residence Halls Open fDr LAST DAY fDr Gr~duate 
Spring Semester Students to' SUBMIT 

THESES aqd DISSER-
January 18, Thursday Classes Begin~Late Regis- T ATIONS fDr MAY 

tratiDn PeriDd Begins GRADUATION 
with $20 Late RegistratiDn 
Fee Assessed LAST DAY fDr Depart-

ments to SUBMIT COM-
ADD / DROP and/ Dr PLETlON STATEMENTS 
SECTION CHANGE fDr May DDctDral Candi-
PeriDd Begins dates 

January 31, Wednesday End Df Late 'RegistratiDn May 7- 1~ ADV ANCE REGISTRA-
Period fDr All Students MDnday-Friday TION fDr 1979 Summer 
including CED, Students SessiDn for All Students, 

" with Summer SessiDn Fees 
LAST DAY fgr All Stu- Payable at Time Df Regis-
dents to DROP CDurses tration 
withDut Receiv,ing a, Re- \ 
corded W (withdrawal) May 9, Wednesday lAST DAY of Classes-

lAST DAY to WITH-
February 14, Wednesday LAST DAY fDr Graduate "" DRAW from the University 

Students to' ADD or WITH-
DRA W frDm a CDurse (W 'May 10-13 Reading Days 
will be RecDrded far With- I Thursaay-S unday 
D~awal) 

May 14, MDnday Final ExaminatiDns Begin-
LAST DAY fDr CED Final Grades Due in the 
Students to FILE fDr MAY Registrar's Office 7) HDurs 
GRADUATION at after Last Class Meeting, 
CED Office Dr after Scheduled Exam-

ination, Dr as Arranged 
February 20, Tuesday 

May 18, Friday Final ExaminatiDns End-
Spring Semester Ends 

February 21, Wednesday 
Students to' FI Commencement 
CARDS in the 
SChDDI Office fDr MA All Residence Halls Open 
GRADUATION All Residence Halls Close 

March 6, Tuesday LAST DAY for Depart-
ments to' SUBMIT COM-

the Spring Semester to' PLETION STATEMENTS 
Received by the Bursar fDr MAY Masters Candidates 
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