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3. Anthropology 3, Economics 1, Psychology 1, So-
ciology 1 or Sociology 3;
4, Mass Communications 10.

These courses must be completed (or enrolled in)
when applying for admission to the major.

Requirements for Graduation (in addition to the
prerequisites. for admission to the major).

A. The following three core courses in. mass com-:
munication: Mass Communications 101; Mass
Communications 102; Mass Communications 103.

B. One of the: following methods courses or se-
quences: Anthropology 190A + lab-130B + lab;
Political Science 3; Political Science 132A; Political
Science 132B; Political Science 133; Psychology
101; Sociclogy 5; Sociology 105.

C. Five or six different courses from the following
list. No student may count toward the major more
than three courses offered outside the College of
Letters and Science. Anthropology 144, Anthropology
149, Anthropology 165, Anthropology 166, Business
Administration 165, Business, Administration 169,
English 173, English 176, Joumnalism 140, Journalism
141, Joumalism 163, Journalism 165, Linguistics
150, Political Science 161, Political Science 1684A,
Political Science 164B, Political Science 168A-168B,
Psychology 123, Psychology 124, Psychology 160,
Psychology 162, Psychology 165, Psychology 168,
Sociology 110, Socielogy 140, Sociology 160, So-
ciology 170.

Any excepﬁoné or substitutions must be approved
by the majer adviser. 2

The College of Letters and Science requires that

30 upper division units be completed in the major. .

Students who have used an upper division History
or Political Science course to satisfy the prerequisites,
or who have Used an upper division course {o-satisfy
the methods requirement, will normally satisfy this
30 unit requirement by taking five courses from the
elective list (C, above). Students who have used
lower division courses to safisfy these requirements
will normally need to take six courses from the elec-
tive list to total 30 upper division units in the major.

Honors Program. To be admitted to the honors
program, a student must have attained at least a
3.3 grade-point overall in the University and a 3.3
grade-point average in the major. In order to be
granted honors, a student must write a thesis which
in the judgment of the thesis director and the adviser
is characterized by superior distinction. An honor
student must also complete Mass Communications
H195, a one semester honors colloguium.

Lower Division Courses

10. Mass Communications in America: An Intro-
duction. (4). Formerly 10. Two 1%2-hour lectures plus
two 1-hour sections per week. Prerequisites: Sophomore
standing or permission of the instructor. An introduction
to the history, functions, and control of mass commu-
nication institutions in the United States, and to media
content and effects. (F) Hansen

11. Mass Communications in America: An Intro-
duction, (4). Two 2-hour seminars per week. An intro-
duction to the process of mass communication, including:
1) the role of mass media; 2) basic theories of com-
munication; 3) components of the communication proc-
ess; 4) media as professional environments; 5) inter-
personal and mass communication compared; 6) the

“potential impact of new technologies. (SP) Not offered

1985-86.

Upper Division Courses

101. The Structure of Mass Communications. (4).
Formerly 101. Two 1Y-hour lectures plus two 1-hour
sections per week. Prerequisites: 10 and sophomore
standing, or permission of the instructor. Analysis of
contemporary structures of mass communications, pri-
marily in capitalist societies, with historical background
on the popular press, radio and television. The orga-
nization of news and entertainment. Comparison with
other societies. (SP) Gitlin

ﬂ&mﬁtaﬂé7 A

102. The Effects of the Mass Media. (4). Formerly
102. Two 1Y2-hour lectures plus two 1-hour sections per
week. Prereguisites: 10, or permission of the instructor.
Introduction to the study of communication effects, al-
ternative analytic models, the effects of television, and
the effects of mass media exposure on attitude change.
(F) Jackson

103. The Communications Media in Public Policy.
(4): Formerly 103. Two 1V2-hour lectures plus two 1-hour
sections per week. Prerequisites: 10 or permission of
the instructor, The context for policy affecting the com-
munications media, including legal constraints, govern-
mental institutions, media interests and public interest
groups. Effects of the media (e.g., the violence issue

- and portrayal of special popufation groups) will be as-

sessed. Other current policy issues (e.g., special priv-
ileges for journalists and interactive cable TV) will be
examined. (SP} Tannenbaum

H185. Honors Colloguium. (3). Formerly H195A-1958.
One 3-hour seminar per week. Prerequisites: Open
only to honors seniors in the group major inMass Com-
munications. Under the supervision of the instructor,
students will work toward preparing scholarly theses in
the field, basing their work on theoretical considerations
and, where: applicable, analyzing empirical data. (SP)

Staff

197A. Media and Soclety. (4). Formerly 197 . One 3-
hour seminar plus ten to twelve hours field laboratory
per week. Prerequisites: Consent of instructor required.
Analysis of contemporary media in terms of access,
social organization and impact. Seminar topics: audience,
objectivity, ownership and control; content and content
analysis; altemative media; sthics and law; profession-
alization; advertising. Field placements: national and
local news magazines; television and radio stations;
newspapers. (F) Miner
197B. Social Issues in Publishing. (4). Formeriy Field
Studies 196Q-196R. One 3-hour seminar and ten to
twelve hours of field laboratory per week. Prerequisites:
Consent of instructor required. Discussion of commu-
nications and language; tastes, values and standards;
local culture; the economics of production and con-
sumption; development and socialization of culture.
Seminar topics include: literacy; acguisition of manu-
scripts; whence westem publishing; publishing profession
versus the book industry; first amendment/publishers’
rights and responsibilities. Field placements include:
literary agencies; bookstores; critical reviews; publishers.
(SP) : Miner
198. Directed Group Study for Advanced Under-
graduates. (1-4). Formerty 198. Course may be repeated
for credit. Must be taken on a passed/not passed basis.
Prerequisites: Regulations set by College of Letters and
Science. Seminars for the group study of selected topics
not covered by regularly schedule courses. Topics will
vary from year to year. (F,SP) Staff

199. Supervised Independent Study for Advanced
Undergraduates. (1-4). Formerfy 199. Course may be
repeated for credit. Must be taken on a passed/not
passed basis. Prerequisites: Regulations set by College
of Letters and Science. Independent study and research
by arrangement with faculty. (F,SP) Staff
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Undergraduate Programs

The department offers the undergraduate student
a choice of two programs leading to the A.B. degree:
the major in mathematics and the major in applied
mathematics. Each major program in mathematics
gives the student the opportunity to obtain a strong,
wellrounded mathematical background, suitable for
post-graduate study as well as for professional ca-

" reers in science, industry, or education. The courses

required for the major emphasize theoretical material.
Students with an interest in the applications of
mathematics may find the major program in applied
mathematics particularly responsive to their needs.

' General Major Requirements. Both major programs

require a lower division base of Mathematics 1A-

| 1B and 50A-50B. Courses 16A-16B are not an ac-
ceptable alternative.. The minimum upper division .

major requirements are as follows:

- Major in Mathematics. (a) Courses 104, 185, 113A,

113B (b) One course from each of two of the followiny

§ three subject areas: |. Computing (100, 128A) II.

Geometry (140, 141, 142) IIl. Logic and foundations
(125A, 135) (c) At least eight upper division courses

in all. :

With the approval of the major adviser, students
may count not more than two mathematically the-
oretical courses in computer science, statistics,
physics, astronomy, mathematical economics, or
other sciences toward requirements for the maijor
in mathematics.

Major in Applied Mathematics. (a) 104, 113A, 185
(b) 112 or 113B, and 128A (c) 3 additional upper
division courses, approved by a major adviser, which
make a coherent cluster in some applied area such

. as: Actuarial Science, Classical Mechanics, Com-

puter Science, Decision Theory, Economics, Fluid
Mechanics, Geophysics, Mathematical Biology, Nu-

. merical Analysis, Operations Research, Probability

Theory, Systems Theory. Many other clusters aré
also available.

Honors Program. In addition to completing the re-
quirements for the major in mathematics or major
in applied mathematics, students in the honors pro-
gram must (a) eam a grade-point average of at




least 3.5 in upper division and graduate courses in
mathematics and at least 3.3 in all courses taken
in the University; (b) complete course 196 in which
they will write a senior honors thesis, or pass two
graduate mathematics courses with a grade of at
least A-; (c) receive the recommendation of their
major adviser, Students interested in the honors
program sheuld consult with their major adviser at
least two: semesters before graduation.

Preparation for Graduate Study

Students preparing for graduate work in mathematics
are strongly advised to acquire a reading knowiedge
of two foreign languages, from among French, Ger-
man, and Russian: Course H117, designed to chal-

lenge the student's ability to do creative thinking, is -

useful for students preparing for graduate work. Un-
dergraduate students also often take one or more
-of the following introductory graduate courses: 202A-
2028, 214, 228A-228B, 250A-250B.

Lower Division Courses

P. Algebra and Trigonometry. (2). Formerly P. No
credit will be given to students who take Math P after
completing any. other course in the department with the
exception of Math 10. Two 1-hour lectures and two 1-
hour sections per week. Prerequisites: Two years of
high school math, plus a safisfactory grade in either
the CEEB MAT test or the UC/CSU math diagniostic
test. Consult the Math department for details. A review.
of algebra, graphs; functions, exponential and logarithmic
functions, trigonometry; inverse functions, complex
numbers, binomial theorem and conics. Designed for
students who wish to prepare for calculus. Two units

recorded credit, but recognized as four units of work -
Staff

in computing study lists. (F,SP)

PS. Algebra and Trigonometry. (1-2). Formerly PS.
One or two units recorded credit;, but recognized as
two or four units of workload in computing study lists.
No credit will be given to students who take Math PS
after compteting any other course in the Math department,
with the exception of Math 10. Open consulting. Pre-
requisites: Two years of high school math. A self-paced
version of Mathematics P. Students are strongly urged
to-enroll in only one unit; units'of'eredit can be-adjusted
upward at the end of the’ semest;;dependmg on the:
amount of work completéd..(E.S Bergman

1A-1B. Calculus. (4;4). Formerly 1A-1B-1C. Students
will receive no credit for 1A or 1B after taking 2A or:3;
2 units for 1A after 16A, no credit for 1A after 168, and
2 units for 1B after 16B.Two 1-hour lectures and two
1-hour sections per week. Prerequisites: Three and one
half years of high school math, including trigonometry
and analytic geometry plus a satisfactory grade in one
of the following: CEEB MAT test; an AP test; the CSU
math diagnostic test; or Math P.. Consult the Math De-
partment for details. Students with AP credit should
consider choosing a course more advarced than 1A.
An introduction to differential and integral calculus of
functions of one variable with applications, ranscendental
functions, techniques of integration, introduction- to dif-
ferential equations and infinite series, vectors, and in-
troduction to differential and integral calculus of several
variables. This is intended for majors in engineering
and natural sciences. Some lecture sections may have
a third lecture hour weekly and/or some workshops;
these would not cover new material and student at-

tendance would be strictly optional. (F,SP)
Wu Goldschmldt, Ribet, Ogus, Harrison, Rosenlicht,
Thomas

1AS-1 BS Self-Paced Study in Calcufus. (1-4;1-4).
Students will receive no credit for 1AS-1BS after taking
2A or 3. Open consulting. Prerequisites: Same as 1A-

1B. Formerly 1AS-1BS-1CS. A self-paced vérsion of

Mathematics 1A-1B. Reduced credit for students who
have taken part(s) of 1A-1B-1C or 16A-16B. Simulta-

neous enrollment in both sections is possible. Unit credit

and grades assigned at the end of each semester,
dependxng on the number of study units completed.
Units of credit can be adjusted upward. (F,SP)

L MeKenzie

H1A-H1B. Analytic Geometry and Calculus. (5;5).
Formerly H1A-H1B-H1C. Credit restrictions' the same

heading. (F.SP)

b’g;/k{\{j lgg"“ ,g/é:

as for 1A-1B. Three 1-hour lectures and two 1-hour
sections per week. Prerequisites: Same as 1A-1B; plus
As and Bs in high school math. Honors course come-
sponding to 1A-1B for able:students with strong math-
ematical inclination and metivation. Emphasis on theory,
rigor, and hard problems. Recommended as preparation
for the major, particularly for honors candidates:
(F.SP)

2A-2B, lntroductvon to Analysis and Applied Cal-

- culus. (6;6). Formerly 2A-2B. Students will receive no

credit for 2A after taking 1B or 3 and no credit will be
given for 2B after completion of 50B. Three 1-hour
lectures and three 1-hour sections per week. Prereg-
uisites: Three and one-half years of high school math,
including trigonomelry and-analytic geometry. Math 2A-
2B covers all the material of Math |A-IB and 50A-508
in one instead of the-normal two years. This is intended
for the engineers and science majors who wish to com-
plete the math prerequisites in one year. Students con-
sidering: & major in Math who wish to substitute this
sequence for 1A-1B and 50A-50B should consult with
the department first. (F,SP) Diliberto

3. Accelerated Freshman Calculus. (5). Students will
receive no credit for 3 after taking 1B or 2A. Three 1-
hour lectures and two 1-hour sections weekly. Prereg-
uisites: One year of high school galculus, or consent
of instructor. Covers the material of Math 1A-1B in one
semester. The material of Math 1A is reviewed. Most
of the time is spent on 1B material. (F) Pugh

10. Mathematics for Liberal Arts Students. (3). For-
mertfy 10. Three hours of lecture per week. Concepts
of modem mathematics for students with no technical
background. The topies vary from semester to semester.
The instructor in charge will announce the topics each
semester. This is not a remedial: class in algebra and/
or trigonometry. Not offered 1985-86.

15.ConwptsufMaﬂwmaﬂwforElemmtarySchool

_ Teachers. (3). Formerly 15. Three hours of lecture per

week. Prerequisites: Senior standing and admission to
the elementary credential program. Development and
structure of the real number system and fts subsystems.
Elementary concepts of set theory, numeration, factoring

and divisibility, nonmetric geometry, measurement. Not

-offered 1985-86.

16A-16B. Analytic Geometry and Calculus. (3;3).
Formerly 16A-168. Students will receive no credit for
16A after taking 1A or 180A, no credit for 16B after 1B,
2A, 3, or 190B, and 2 units for 16B after 1A. Two 1-
hour lectures and one 1-hour section per week; possible
third hour of lecture or workshop. Prerequisites: Two
years of high school math, including trigonometry, plus
a satisfactory grade in one of the following: CEEB MAT
test, an AP test, the UC/CSU math diagnostic test, or
Math P. Consult the Math Department for details. In-
equalities, absolute value,-graphs of simple functions,
the derivative, maxima and .minima, rates of change
and differentials, increasing and decreasing functions,
basic properties of log, exp, cos, sin, introduction to
integration, fundamental theorem of calculus, properties
of the integral, integration by substitution and by parts,
volumes of solids of revolution and arc lengths.
(F,SP)  Lam, Chorin, Gale, Smale, Lashoy, Spanier

16AS-16BS, Self-Paced Study in Analytic Geometry

- and Calculus. (1-3;1-3). Unit credit and grades assigned

at the end of each semester, depending on the number
of study units completed. Units of credit can be adjusted
upward.Open consulting. Prerequisites: Same as 16A-
16B. Formerly 16AS-1685. Self-paced instruction cov-
ering the material of 16A-16B. Reduced credit for stu-
dents who have taken pan(s ) of 1A-1B-1C or 16A-16B.
Simultaneous enrolliment in both sectxons is possible.
(FSP) = == - Kiass

49.” S_upplementary Work in Lower Division Math-
ematics. (1-3). Course may be repeated for credit.
Meetings fo be arranged. Prerequisites: Some units in
a lower division Mathematics class. Students with partial
credit in lower division mathematies courses may, with
consent of instructor, complete the credit under this
Staff

50A. Sophomore Mathematics. (4). Formerly a portion
of the 50A-50B-50C series.Three 1-hour lectures and
two 1-hour sections per week. Prerequisites: 18 or 2A
or 3. Ordinary differential equations. Basic linear algebra.

Staff -
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Introduction ta partial differential equations; Fourier series.
(F,SP) Sarason, Marsden, Feldman, Silse

50B. Sophomore Mathematics. (4). Formerty a portion
of the. 50A-508-50C series.Three 1-hour lectures and
two 1-haur sections per week. Prerequisites: 50A. Mul-
tivariable: calculus: gradient, divergence-and curl; multiple
intergrals; Green's, Stokes', and Gauss' Theorems: Ap-
plications of linear aigebra to multivariable calculus.
Eigenvalue problems. (F,SP)

Helson, Miller, Spanier,, Marsden Henkin

H50A-H50B. Horors Mathematics: (4:4).
Formerly H50A-50B-50C. Three 1-hour lectures and
two 1-hour sections per week. Frerequisites: Same as

' 50A-50B. This is the honors class corresponding to

50A-508. There is greater emphasis on theory and
challenging problems; the material is rearranged in a
more logical order. Recommended for students who
enjoy mathematics. (F,SP) Neu, Jones

51. Introduction: to Linear Algebra. (3). Formerly 51.
Students will receive no credit for 51 after taking 50B.
Two t-hour lectures and two 1-hour sections per week.
Prereguisites: 1B, 2A, 3, or 16B. Matrix algebra, si-
multaneous linear equations, vector spaces, linear
transformations, determinants, eigenvectors. (SP)
Rhodes

55. Discrete Mathematics. (3). Formerly 55. Two 1-
hour lectures and two 1-hour sections per week. Fre-
requisites: 1B, 3, or 16B. Logic, mathematical induction,
finite series, sets, relations, and functions, introduction
to trees, combinatorics, algebraic structures, probabifity.
Emphasis on topics of interest to students of computer
science. (F,SP) - Wolf, Gale

Upper Division Courses
100, Computational Mathematics. (3). Formerty 115M
and 116.Course may be repeated for credit if approved
by the Mathematics Adviser. Two 1-hour lectures and
one 3-hour laboratory per week. Prerequisites: Vary
according to instructor. Syntactic and semantic descrip-
tion of a higher level language: Exploration and appli-
cation to more than one branch of Mathematics among
group: theory, number theory, systems of ordinary dif-
ferential equations, complex analysis, geometry. Pre-
requisites and specific topics will vary. (SP)
DeVogelaere
IDS 103. Introduction to Mathematical Economics.
See IDS courses at end of Mathematics courss
listings.

104. Introductory and Intermediate Analysis. (4)..
Formerly 104A and a portion of 1048. Three 1-hour
lectures per week. Prerequisites: 508 or 2B. This course
requires at least 12 hours per week of effort including
time spent in class and in outside reading and prepa-
ration. A review of single variable calculus; the topology
of R"; metric spaces; uniform convergence; Frechet
derivative and chain rules; implicit function theorems;
existence of solutions of ODEs by fixed point theorems;
series; integration. (F,SP)  Harrison, Pinney, Profter

H104. Introductory and Intermediate Analysis (4).
Formerly H104. Three 1-hour lectures per week. Pre-
requisites: 50B or 2B. This course requires at léast 12
hours per week of effort, including time spent in class
and in outside reading and preparation. Same as 104.
Recommended for students who enjoy mathematics
and are good at it. Greater emphasis on theory and
challenging problems. (F) Jones

105. Integration. (3). Formerfy 105. Three 1-hour lectures
per week. Prerequisites: 104. Null sets and the Riemann
integral, construction and properties of Lebesgue mea-
sure, the Lebesgue integral and convergence thieorems,
Fubini’s theorem, absolutely continuous functions and
difierentiation, completeness, and Fourier series.
(SP) Rosenlicht

112. Linear Algebra. (3). Fonnerly 112. Three 1-hour
lectures per week. Some, but not all, sections may also

 have a one-hour discussion section. Prerequisites: 51,

50B, or 111, For students in engineering or mathematical,
natural, or social sciences. Tha course is oriented more
toward a concrete knowledge of matrix theory than is
113B. Characteristic equations, values and vectors; or-
thogonal and unitary vector spaces, orthogonal, unitary,
and hermitian matrices; quadratic forms, hermitian forms,
and diagonalization of normal matrices; Introduction to
infinite-dimensional spaces. (F,SP)

Lehman, Harrison, Feldman

Note: For key to symbols, see page 48.
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113A-113B. introduction to Abstract Algebra. (4;4).
Formerly 113A-113B-113C. Three 1-hour lectures per

week. Prerequisites: 508, 51 or 111. This course requires .
_ atleast 12 hours per week of effort, including time spent

in class and in outside reading and preparation. Sets,
groups, rings;, fields, polynomials. Vector spaces, linear
transformations and matrices, dual vector spaces, de-

terminants, characteristic values, similarity, canonical
forms, unitary spaces, unitary: similarity, quadratic forms. .

(FSP) Rhodes, Lehman, De Vogelaere

H113A-H113B. Introduction to Abstract Algebra.
(4;4). Formerly H113A-113B. Three 1-hour lectures per
week. Preroquisites: Same as 113A-1138. Honbrs ver-
sion of 113A-113B. This:course requires atleast twelve
hours per week of effort including time spent i in class

_and in outside reading and prepara’wn (F.SP)

- Coleman, Staff

115, lntroducﬂon o NumberTheory. (3 Formerfy:
115, Three 1-hour lectures per week. Prerequisites:
508, 51 or 111. Divisibility, congruences, numerical
functions, theory: of primes. Topics selected: Diophantine
analysis, continued fractions, partitions, quadratic fields,

asymptotxc drsmbunons, additive problems. (F,SP)
Kobayashl, Lehman

H117, Mathemaﬂeal Problem Seminar. (3). Formeﬂy
H117. Maybe repeated for credit. Three 1-hour lectures
per week. Prerequisites: Consent of. instructor. R

. ematical baokground ‘and interest. Problems calling for

original thought and

s mathematical approaches.

May include advanced toplcs developed through prob-
~ lems and open ‘research problerne Not oﬂered 1985—
- 86. ‘

120A-120B. Analysis for Apphed Maihemaﬁcs. (a»ar

" Formerly 120A-120B-120C. Three 1-hour lectures per- "
week. Prereqursrtes 508 or 2B Sets, sequences and

. series. Theory of functions of a complex variable; con-

 tinuity, differentiability, and Riemann integration. Sin-
 gularifies, analyﬁcoontmuatton, and Riemann surfaces.

. ential equations of mathematical physics. Conformal |

Residue theory. Ordinary differential equations. Sturm-
Liouville problems. Special functions and partial differ-

| mapping. Contour rntegrahon Holmorphic functions.

Cauchy theory Laurent series. Improper integrals. *

Gamma funct!ons (F SP) Kato, Prrmey
121A-121B. Mathematical Tools for the Physical

Sclences. (3;3). Formerly 121A-1218-121C. Three 1-
hour lectures per week. Prerequisites: 50Bor28, Func- -
~ tions of a complex variable, Fourier series finite-di-

. _mensional linear systems, introduction to infinite-di-

L on appllcahons‘ (F.SP) .
| 123. Ordinary Differential Equaﬂons (3). Formerly

mensional systems. Infinite dimensional linear systems,
‘orthogonal expansrons, special functions, partial differ

ential equations arising in mathematical physics. Similar

to 104 and 185 or 120A-120B, but wrth more emphasis
Chemoft, Staft

123. Three 1-hour lectures per week, Prerequrs:tes
104. Existence and uniqueness of solutions, linear sys-

. tems, regular singular points. Other topics selected from

 analytic systems, autonomous systems, Sturm~LJouvme

Neu,

further topxcs at the dxscretron of the Instructor ee)
. . - ~ Dubins

| formal deduction.

log Formal grammar, semart

to formalized mathematical theories. Selected topic
from model theory or proof theory (FsP)

| requisites: 104. Classification of second order equations,

 boundary value problems for elliptic and parabolic

equations, intial value problems for hyper‘oohc equations,

existence and umqueness theorems in simple cases,

maximum- principles, a prlorl bounds, the Fourier trans-
form. (SP). | - Chorin

| 128A. Numeclcal Analysis. (4). Formerly 128A Three

1+-hour lectures plus one 3-hour laboratory per wesk.

3 Prereqursrtes 50B. Programming for numerical calcu-
_lations, round-off error, approxumatron and interpolation,
numerical quadrature, and solution of ordinary differential

Be v re )

and their interrelation. App cations  treatment

Addlson, Vaught '

| 126 Introductlon ‘ko Partlal thferentlal Equations. :
| (3). Formery 126. Three 1-hour lectures per week. Pre-

= BSEC

equations, Direct solutions of systems of linear equations.
Practice on the computer. (F,SP)
Cordes, Diliberto, DeVogelaers, Berlekamp, Solovay

128B. Numerical Analysis. (4). Formerly 128B. Three

or four 1-hour lectures according to the instructor plus
one 3-hour laboratory per week. Prerequisites: 128A
and 112, terative solution of systemns of linear equations,
evaluation of eigenvalues and eigenvectors of matrics,
applications to: simple partial differential equations.
Practice on the computer. (F,SP) Kahan, di Perna

130. The Classical Geometrics. (3). Formerly 130.
Three 1=hour lectures per week. Prerequisites:-113B.
Topics chosen from the following list: axioms for affine
and projective planes, planes over a division ring, duallty,
the coordinatization theorem, n-dimensional projective
geometry over a field, collineations and correlations,
classification of hyperquadries, the projective group and
its sub-groups, non-Euclidean geometry, inversive ge-
ometry. Not offered 1985-86.

~ 132. Topics in Geometry. (4). Formerly 132. Three 1-
 hour lectures per week. Prerequisites: 104 and 113A,

or consent of instructor. Topics selected from such areas
as classical projective geometry, inversive geometry,
symplectic geometry, geometric algebra, integral ge-

- ometry, oonvexrty. and elementary topology. (F)

Dubins

~ 135. lntroduction to the Theory of Seis (3) Formerly

 113A and 104 Set theoretical paradoxes and means
_of avolding them. Sets, relations, functions, order and

transﬁhrte Induehon and defrmtlons

it arithr
iom of cholee and rts oonseq ces. (F SP)
. ,Addrson, Rosenlicht

H135. lntroduction tothe Theory of Sets.. (3). Formerly
H135. Three 1-hour lectures per week. Prerequisites:
113A and 104, Honors section corresponding to:course
185 for. exoeptlonal students with strong mathematical
inclination and motivation. Emphasis Is on-rigor, depth,

and hard problems. Not offered 1985-86.
140, Metric Differential Geometry. (3). Formerly 140.

Three 1-hour lectures per week. Prerequisites: 104 or
1208 or 121B. Frenet formulas, (sopenmemo inequaltty,
local theory of surfaces in Euclidean space, first and
second fundamental forms. Gaussian and mean cur-
vature, rsometnes geodesr i paraﬂellsm the Gauss-
 Dyck Theorem (F SP) F?leffel Kirby

141 Elementary Drﬂerent:al Topology (3) Formerly
141. Three 1-hour lectures per week. Prerequisites:

104 0r equrvalent and Irnear algebra. Manifolds in n-
clidean space and smooth maps, Sard's

dimensional Euci
Theorem, classification of compact one-manifolds,
transversahty and mtersechon of modulo 2.(F)

Hirsch

104 and 113A. The topology of one and two dimensional

spaces: manifolds and triangulation, classification of

surfaces, Euler charactenistic, fundamental ‘groups, plus

45, \ 3. ‘rly145Three1~
hour lectures. per week Prerequisites: 125A. Postulates;

culus and
subalgebras, ideals, direct produc’ts, representahon
theorem: Not offered 1985-86.

160 Histo of‘Mathematlcs @) Formeﬂy 160. Three
1-hour lectures per week. Prerequisites: 508:and 113A.
~ History of algebra, geometry, analytic. geometry, and
~caleilus from ancient times through the seventeenth
- century and selected topics from more recent mathe-

maﬁcal rusrory Not offered 1985—86

163. Tutorial. ln Upper DMsnon Mathematics 3).
 Formerly 163. May be repeated for credit with consent
of instructor. Flexible. Prerequisites: Consent of instructor.

Emphasis is placed on the individual’s experience in

discovering and explaining mathematlcs Examples of
subjects: WhICh may be covered are game theory, cat-
egory theory, differential topology, mathematical foun-

dations of quantum mechanics, global theory of ordinary
differential equations, and classical finear groups Content
varies. Not offered 1985-86.

170. Linear Programming, Games, Models of Ex-
change. (3). New Course. Three 1-hour lectures per
week. Prerequisﬁes 50A-508. Topics Include finear
programming, matrix games, models of production and
exchange. Treats properties of the models and methods
for calculating their behavior. (F) - Gale

185.. Introduction to the Theory of Functions of a
Complex Variable. (4). Formerly 185. Three 1-hour
lectures per week. Prerequisites: 104. Analytic functions

. of a complex variable. Cauchy's-integral theorem, power

»

series, Laurent sefies, singularities of analytic functions,
the residue theorem with application to definite integrals.
Some additional topics such as conformal mapping.
(F,.SP) Silver, Harrington, Protter

H185. Introduction to the Theory of Functions of a
Complex Variable. (4). Formerly H185. Three 1-hour
lectures per week. Prerequisites: 104. Honors section
corresponding o Math 185 for exceptional students
with strong mathematical incfination and motivation.
Emphasis is on rigor, depth and hard problems.
(SP) : Hald

187. Senior Level Analysrs (3) New Course. Three

_1-hour lectures per week. Prerequlsrtes 104, 113, and
185. Course gives a comprehensave view of analysis.

Emphasis is on the interrelations among topics taken

 from differential equations, harmonic analysis and group
representation, elementary functional analysls and spe-

clal functions. SP) hernoff

~ 188. Mathematical Models in Physics and Engi-

neering. (3). Formerly 188. Three 1-hour lectures per

week. Prereqursrtes 1120r 113B; 1850r 120B or 121B.
Designed pnmanly for mathematlcs rnajors with litie or
no background in physical sciences. Study of the re-

 |ationship betwsen mathematical concepts such as dis-

'.142. Elementary Algebra:c Topology (). Formerly
142, Three 1-hour lectures per week. Prerequisites:

ngs or |attices: relation to sentential cal-
us of classes; infinite operations; atoms; -

erators, group invariance,
_ arise in the study of dynamical systems and wave prop-

crete and continuous: spectra resolvents of linear op-
physrcal concepts which

agation: Not offered 1985-86.
191. Experimental Courses in Mathematrcs (1-4).

Formerly 191. May be repeated for credit. Flexible. Pre-

requisites: Conserit of instructor. The topics to be covered
and the method of instruction to be used will be an-
nounced at'the beginning of each semester that such

courses are offered. See departmental bulletins. Not
. offered 1985-86. Vanes, as announced '

_195. Special Topics 1n Mathematrcs (3) Farmeriy

195, May be repeated for credit. Three 1-hour lectures
per week. Prerequisites: -Consent of instructor. Lectures

‘on special topics, which will be announced at the be- '
~ ginning of each semester tha! the oourse is offered.

)
196. Honor Thesis. (3) Formeriy 196' May be repeahed

Berlekamp

for-credit. Unscheduled. Prerequisites: Admission to the
Honors. Program; an overall GPA of 3.0 and a GFA of

3.30 in the major. Independent study of an advanced
topic leading to an honors thesrs (F SP) Vanes, as

announced

188 Supervised Independent Study and Research ,
_ (1-4). Formerly 199. Must be taken on a passed/not

passedbasis. Flexible. Prereqursrtes The standard col-
kge regulatrons for all 199 cour.ses (F SP) '

Graduate Courses ' e
- 202A. Introduction to Topology and Analysis. ).
_ Formerly 202A-202B. Three 1-hour lectures per week.
 Prerequisites: 104. General topolog»cal spaces. Metric
_spaces. Compactness and connectedness. Theorems = '
__of Tychonoff, Urysohn, Tietze. Bair category theorem.
Function spaces. Arzela-Ascoli and Stone-Welerstrass

theorems. Introduction to linear topological spaces.
Banach and Hilbert spaces. Banach-Steinhaus; closed

_graph theorems. Convexity. ‘Hahn-Banach theorem.
~ Weak and weak-" topologies. Banach-Alaoglu theorem..
* Krein-Miiman theorem. Addl'uonal topics selected by
the instructor. (F,SP)

 202B. lnxroduction to Topology and Analysls ).

 Bade, Moore, Helson

Formerly 202B-202C. Three 1-hour lectures per week.

 Prerequisites: 202A. Measure theory and Lebesgue in-

tegrauon Convergence theorems Lp spaces. Product




Jrhevleley

spaces, Fubini type theorems, Signed measures. Hahn
and Jordan decompaosition. Radon-Nikodym theorem.
Integration on the line and in R”. Differentiation of the

integral. Fourier transform. Duality, the:dual of Lp. Mea-
sures in locally compact spaces, the dual of €(X). Ad-
ditional topics chosen may include compact operators,

spectral theory of compact operators. Application:to
integral equanons (SP) _Bade

204A-204B. Ordmary and Partial Drfferential Equa-
tions. (4:4). Formerty 204A-204B-204C. Three-1-hour
lectures per week. Prerequisites: 105 and 185 or consent

 ofinstructor. Fundamental existence theorem for ordinary
ditterential equations. Properties of linear systems with

constant and periodic coefficients. Sturm-Liouville theory;
Poincare-Bendixson: Theorem. Cauchy-Kowalewski
theory for systems of partial ditferential equations. Iniial

and boundary valug problems for elliptic, parabelic, and

hyperbolic second order equations. Nonlinear equations
and systems (FSP) Kato

205. Theory of Funchons ofa Camplex \kriable .

- (3). Formerly 205. Three 1-hour lectures per week. Pre-

ek ad;onntand normei*eperatars {both

requisites; 185. Normal families. Riemann Mapping

Theorem. Picard's theorem and related theorems. Muk
tiple-valued analytic functions and Riemann surfaces.
Further topics selected by the instructor may include:
harmonic funcﬁons, elhptlc and algebralc functions,.
boundary behavior of analync functions and HP spaces,
the Riemann zeta functlons, pnme number theorem

(=) L , , - Jonesf

206. Banach Algebras and Spectral Theory (3) For- k
merly 206A-2068. Three 1-hour lectures per week. Pre-

reqwsltes 202A 2023 Banach algebras Spectrum of

Special functrens F)
. 220B. Applied Mathematfcs for Physical Sciences

FIE e

iDS 213A-2138. Mathematical Economics. See IDS

at end of Mathematics course listings.
214, Differentiable Manifolds.. (3). Formerly 214. Three
1-hour lectures per week. Prerequisites: 202A-2028.
Smooth manifolds and maps, tangent and normal bun-
dles. Sard's theorem and transversality, Whitney
embedding theorem. Morse functions, differential forms,

Stokes! theorem, Frobenius theorem. Basic degree the-

ory. Flows, Lie derivative, Lie groups and algebras.
Additional topxcs selected by instructor. (F,SP)
Hslang, Hirsch

215A- 2158 Algebralc Topology (3;3). Formerly 215A-

- 215B-215C. Three 1-hour lectures per week. Prereg-

uisites: 1138, 202A, and 214. Fundamental group and
covering spaces, simplicial and singular homology:- theary

_ with applications, cohomology: theory, duality theorem.

Homotopy theory, fibrations; relations between homotopy
and homology; obstruction theory, and topics from
spectral sequences, cohomelogy operations, and char-
acteristic classes. (F,SP) - Thomas
219, Ordinary Differential Equations and Modern
Flow Theory and Structural St. (3). Formerly 219A-
216B: Three 1-hour lectures per week. Prerequisites:
214, Ordinary differential equations. Diffeomorphisms
and flows on manifolds. Stable manifolds, generic prop-

* erties, structural stablmy Spectal topxcs selected by the
Pugh

instructor. (F)

220A. Applied Mathematics for Physncal Sciences
and Engineering. (3). Formerly’ 220A-2208. Three 1-

_hour lectures per week. Prerequisites: 1208, 121B, or
_both 104 and 185. Ordinary and partial differential

equations of mathematical physxcs and engineering.
. Chambré

rs.  and Engineering. (3). Formerly 2208-220C. Three 1-

"multiphcatmn operato‘y\ fonnul‘ on)
nidt op-

| erators. F-'redholm operatcrs The Fredho!m index:. Se-
- lected addmenal topics B

207, Unbeunded Opefators. (3). Farmerfy207 Three

Sarason

1+hour lectures per week. Prerequisites: 206, Unbounded

. self-adjoint operators, Stone's Theorem, Friedrichs ex-

| tensions. Examples and applications, including differential

| and evolution equatlons, some non-|

i operators (SP)

 hour lectures per week. Prerequ:s:tes 206 Elen'ientary

operators. Perturbation theory. Further topics: may in-
clude: unbounded operators in quantum mechanics,
Stone-Von Neumann Theorem. Operator semigroups

Weyl theory of defer;t indices fcr (o

209, Operai rAlgebras. (4) Formerly 09A.

C‘-algebra eory. Connections wi

| include; basic K-theory of. C"-algebras applications to

. physics such as the Stone-von Neumann theorem, au-

| tomorphrsrn groups, C'Adynamlcal systems 3

methods of solutions. (SP)

L '212 Several”complex Vanables (3) Former!y 2124-
2128, Three 1-hour lectures per week. Prerequisnes -
185 and 2024 -2028 or their equivalents. Power series

~ opment of
behavior of fluvd continuum followe

y: the treatment
of specxal topxcs selected to exhibi nt physical
situations, | analytical techmques, and approxmate

developments, domains of holomorphy, Hartogs' phe-

~ nomenon, pseudo convexity ‘and plurisubharmonicity. '

The remainder of the course may treat either sheat
cohomology-and Stein manifolds, or the theory of analytic
subvarletres 'and spaces. (SP) . Sarason

linear operators.
Yy dlﬁerentlal ,

Sasic von Neumann algebra theory. Density
normal states, traces. Further topics may

- R:effely

210. Nonﬂnear Funcﬁonal Analys:s (3). Formedyzos ,
“Three 1-hour !ectures per week. Prerequisites: 202A-
- 2028. Fxxed-pornt theorems. Monotone and accretlve

-operators. Non-lmear Semigroups and evolution: equa~ -
tions. Apphcatlon to PDE. Topics are selected by fhe .
instruetor. Not offered 1985—86 . -

211, Mathemaﬁcal Theory of Flund Mechanics. ' 3)."
Formerly 211. Three 1=hour lectures peruweek Devel-
e ftmdamental equatlons jescribing the ©

applications to truth and

‘Neu

hour lectures per week. Prerequisites: 220A. Integral
transforms, Integral equations. Vari honal methods for
differential equaﬁans (SP) ~ Crambré

221, Advanced Matrix Computations. (3). Formerly

221. Three 1-hour lectures per week. Prerequisites:
128A-128B, or equivalent experience with matrix comn-
putation. Direct solution of linear systems, including

 large sparse systems: error bounds, iteration methods,

least square approx«matlan, eigenvalues and eigen-

vectors of matrices, nonhnear equatlans, and minimi-
,_zauon of functnons (F)

_222A-2228 Partial Diﬁerentlal Equatlons. (3;3)- For
merly 222A-222B-222C. Three 1-hour lectures per week.

Prerequisites: 105 or 202B; 185. The theory of initial

 value and boundary value prol lems for hyperbolic, par-
_abolic, and elliptic partial diff
pha3|s on nonlinear equation More general types of

. equatxons and systems of equauens (F SP) Cordes

- 224 \-224B, Mathemaﬁcal Methods for the Physical

ntial equations, with em-

Selences (353). Formerly 224A-224B-224C. Three 1+
; : 112 or 113B;
104and 185, or 1

tothe theory of distributions. Founer and Laplace trans-

forms. Partial differential equations. Green's function.

~ Operator theory, with applications to: one—parameter un-
itary groups, ergenfunctlon expansuons, perturbatlon ,

theory (F SP) _Grunbaum

225A-2258. Metamathematnn {3; 3) Fonneriy 225A-
225B-225C. Three 1-hour lectures per week. Prereq-

uisites: 1258 and 135. Metamathematics of predicate
logic. Cempleteness and ‘compactness theorems. In-
 terpolation theorem, definability, theory of models. Me-
_ tamathematics of number theory, recursive functions,
rovabTrty Undecidable theories. -

(FSP) Harrington

 226A. Abstract Machines and Languages (). For-
. merly226A-226B Three 1-hour lectures per week. Pre-
requisites: 113B-and 135 or consent of iastructor. Finite
 state automata, regular sets, Turing machines, recursive
1functions; decision problems. Context-free languages, -
. pushdawn automata, ambiguity, special families of lan-

guages, power senes in ncn-commutmg vanables Not

offered 1985-86.

 226B. Semigreups and Machmes (3) Formedy 226B-
~ 226C. Three 1-hour lectures per week. Prerequisites:

226A or consent of instructor. Serigroups; wreath
products, prime decomposition theorem, application to

Hald -

~and axroms of strong infinity. (sP) ;
;240 Riemannlan Geomry {3). H;vmeny 240A-2408B.

L & S: Mathematics / 183

finite-state machines, algebraic theory of complexity.
Not offered 1985-86.

227A-2278. Theory of Recursive Functions. (3;3).
Formerly 227A-2278B. Three 1-hour lectures per week.
Prerequisites: 225B. Recursive and recursively enu-
merable sets of natural numbers; characterizations; sig-
nificance, and classification. Relativization, degrees of
unsolvability. The recursion theorem. Constructive or-
dinals, the hyperarithmetical and analytical hierarchies.
Recursive objects of higher type. Not offered 1985
86.

228A-228B. Numerical Solution of Differential
Equations. (4;4). Formerly 228A-228B. Three 1-hour
lectures per week. Prereqursztes 128A-128B. Ordinary
differential. equations, ‘elementary methods, lncluding
Runge-Kutta.and: predictor-corrector methods: stability
theory, Richardson extrapolation, stiff equations,
boundary value problems;, variational methods, singular
perturbations. Partial differential equations: stability, ac-
curacy, and convergence, Von Neumann's condition,
finite difference solution of hyperbolic and parabolic
equations, the Courant-Friedrichs-Lewy condition, nu-
merical dissipation and dispersion, finite difierences and -
finite element solution of elliptic equations. The solution
of ordinary differential equations wnll be discussed-in
228A. (F;SP) . Miller

29 'lheoryofModels. (3) RmnedyzesA-mB Three

1-hour lectures per week. Prerequisites: 2258, Syn-
tactical characterization of classes closed under algebraic
operations. Ultraproducts and ultralimits, saturated
models. Methods for establishing decidability and com-
pleteness. Model theory of various languages richer
than first-order. (F) , Vaugfit

235A.235B. Theory of Sets. (3'3) Forrnerly 235A-
. 235B-235C. Three 1-hour lectures per week. Prereg-
 Uisites: 1254 and 135. Axiomatic foundations: Operations:

onsets and relations. lrnages and set functons. Ondenng,
well-ordering, and well-founded relations; general prin-
ciples of Induction ‘and recursion. Ranks of sets, ordinals
and their arithmetic. Settheoretical equivalence, similarity
of relations; definitions by abstraction. Arithmetic of car=.
dinals. Axiom of choice, equwalent forms, and. con-
sequences. (F,SP) Solovay
236. Metamathematics of Set Theory. (3).. Formerly -
236A-2368. Three 1-hour lectures: per week. Prereq-

 uisites: 2258 and 235A. Various set theories: comparison

of strength transitive and natural models, finite axiom-
atizability. Independence and consistency of axiom of
choice, continuum hypothesis, etc. The measure problem
Silver

Three 1-hour lectures per week. Prerequisites: 214.
Riemannian metric and Levi-Civita connect\on.‘geodesm
and completeness, curvature, first and second variations
of arc length. Additional topics such as the theorems
of Myers, Synge, and Cartan-Hadamard, the "second

fundamental form, convexity and rigidity of hypersurfaces
~_inEuclidean space, homogeneous manifolds, the: Gauas-
’Bonnet theorem. and charactensﬂc classes (F)

Schoen

'241 Complex Mamfolds (3) F'ormeriy 241A-241B

Three 1-hour lectures per week. Prerequisites: 214 and
215A. Fhemann surfaces, divisors and line bundles on
Riemann surfaces, sheaves and the Dolbeault theorem
on Riemann surfaces, the classical Riemann-Roch

theorem, theorem of Abel-Jacobi. Complex manifolds,
Kahler metrics. Summary of Hedge theory, groups of
line bundles, additional topics such as Kodaira’'s van-
~k|shmg theorem Lefschetz hyperplane theorem. (F)

- Woif
245A-2458 General Theory of Algebralc Struclures

(3:3). Formerly 245A-2458-245C. Three 1-hour lectures

per week. Prerequisites: 113A and 135. Strucfures de-

fined by operations and/or relations, and their homio-

morphrsms Classes of structures determined by ident-
ities. Constructions such as free objects, objects
presented by generators and relations, ultraproducts,
direct limits. Applications of general results to groups,
rings, lattices; etc. Course may emphasize study of
congruence- -and subalgebra-lattices, or category-theory

~ and adjoint functors, or other aspects (F) Bergman

Notes: For key to symbols, see page» 48.
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250A. Groups, Rings, and Fields. (4): Formerly 250A-
2508, Three 1-hour lectures per week, Prerequisites:

113A-1138 or their equivalents: Group theory, including

the Jordan-Holder theorem and the Sylow theorems.

Basic theory of rings and their ideals. Unique factorization
domains and principal Ideal domains. Modules. Chain
conditions. Fields, including fundamental theorem of
Galois theory, theory of finite fields, and transcendence:
degree. (F) : Seidenberg, Bergman

250B. Multilinear Algebra and Further Topics. (4).
" Formerly 250B-250C. Three 1-hour lectures per week.
Prerequisites: 250A. Tensor algebras and exterior al-

gebras, with application to linear transformations. Com-
mutative ideal theory, localization. Elementary spe-
cialization and valuation theory. Refated topics in algebra.

Bergman,

(SP)
251. Ring Thecry (8). Formerly 251. Three {-hour

lectures per week. Prerequisites: 250A. Topics such -

as: Nostherian rings, rings with descending chain con-
dition, theory of the radical, homelogical methods. Not
offered 1985-86. -

. 252, Representauon Theory. (3). Fomverfy252. Three

1-hour lectures. per week. Prerequisites: 250A. Structure
of finite dimensional algebras, applications to repre-

sentations. of ﬁmte groups, the classical lmear groups.

(SP) Goldschmldt

| 253, Homologiml Algebra @) Formerly 253, Three

1-hour lectures per week. Prerequisites: 250A. Modules

 overa ring, homomorphisms and tensor products of

. modules, functors and derived functors, homological

| dlmension of r[ngs and modules. Not oﬂered 1985—,
86.

254A-254B, Number Theory. (3,3) Formerly 254A—
2548, Must be taken on a satisfactory/unsatisfactory

. basis. Three 1—hour lectures per week, Prerequisites:

250A. VaIuatxcns. units, and ideals in number fields,
| ramification theory, quadratrcandcydowmrcfelds topics

. from class field theory, zeta-functions and L-series, dis-

tribution of primes, modular forms, quadratic forms, dio-

_phantine equations, P-adic analysts and transcendental

numbers. (F, SP) Coleman

| 255A-255B. Foundations of Geometry (3,3) Fm'merly
| 255A-255B8-255C. Three 1i-hour lectures per week.

| Prerequisites: 1258 and 130. Historical introduction.
| Primitive terms' and axioms of Euclidean geometry.

Principal consequences of axioms; introduction to

Cartesian coordinates. Completeness, categoricity, de-
mative systems
clidean geo-
an ge‘dm,etry.' -

mdependence of axioms. Alte
of primitive terms and axioms. Non-
metries—parallel develeprnent to Euch
Not. offered 1985-86.

éerkk -/

_Soups. A

Topologrcal groups, Haar measure, Pontryagin duaﬁty,
and structure theory of locally compact.abelian grolips,

 Peter-Weyl theorem for compact groups. Further topics
~ may include finer study of harmenic analysis on com-

mutative groups, or else head in the direction of group
representations. for noncommutatlve locally compact
. , Staff

261A-261 B Lle Groups. (3; 3) Formerly 267A 2618~
261C. Thres 1-hour lectures per week. Prerequisites:
214. Lie groups and Lie algebras, fundamental thearems
of Lie, general structure theory; compact, nilpotent,
solvable, semi-simple Lie groups; classification theory
and reproeentat\on theory of semi-simple Lie algebras
and Lie groups;, further topics such as symmetric spaces,
Lie transformation groups, etc., if time permits. In view
of its simplicity and its wide range of applications, it is
preferable to cover compact Lie groups and their rep-
resentations in 261A. (R SP) , Hsiang

265. Differential Topofegy (3) ‘Formeriy. 265; Three

_ 1-hour lectures per week. Prereqursltes 214 plus 215A

or some familiarity with algebraic topology. Approxi-
mations, degrees of ‘maps, vector bundies, tubular

_ neighborhoods. Introduction to Morse theory, handle-
 bodies, coberdxsm surgery. Additional topics selected
by instructor from: charactensﬂc classes, classification
~ of manifolds, i lmmerslons, embeddlngs. singularities of
~ maps. (F)
-2n. Topiﬁ n Foundations. (3). Formerly 271. May
 be repeated for credit. Three 1-hour lectures per week.
 Prerequisites: Consent of instructor. Advanced topics

. Ky

chosen by the instructor. The: content of this course
changes, as in the case of seminars (SP) Staff

- m Advanced Numerleal Analysxs. (i) Formedy273
~ May be repeated for credit. Three 1-hour lectures per
[‘-week Prerequrs:tes Consent of instructor. Topics of
curent interest in numerical ana!ysts and its applications.

Not offered 1985-86.

273A. Ordinary Drfferantaal Equanons (3)
273B. Initial Value Problems (3
- 273C. Boundary Value Prob!ems. (3)

273D. Fnlte Elernent Methods. (3).

 273E. Topics in Numerical Linear Algebra. (3).

273F. Topics in CornputaﬂonaI'Physiee @).

273G, Nonhnear Equatzons and the Minimization of
Funcﬁons @

273H. Monte Carlo Methods. (3)
[273' Approxxmatvon Theory. (3)
2734, I -Posed Problems. ©.

256A-256B. AlgetxaicGeemeh'y(a,S) Formeriy256A i

256B-256C. Three 1-hour lectures per week. .Prereg-

uisites; 250A. Affine and projective algebraic varieties.

Theory of schemes and morphlsms of schemes.

~ Smoothness and differentials in algebraic geometry.
- Coherent sheaves and their cohomology. Rxemann—ﬂoch

! theorem and‘ selected apphcatmns (F SF’)

Harrshorne
257. Group Theory (3) Formerly 257 Three hour‘

lectures per week. Prerequisites: 250A, Toplcs such

as: generators and relations, infinite discrete groups,
 topics chosen by the instructor. The content of this -

' groups of Lie type, permutation groups, character theory,

- Three 1-hour lectures per week.. Prereqursrtes 206 or
| abasic knowledge of real, complex, and linear analys:s o

. solvable groups, snmple groups, transfer and cohom-
McKe

ological methods (F)

258, Class| ‘lHarmonlc Analysis. @) For

Basic properties of Fourier series, convergence and

summabllity, conjugate 1unct|ons. Hardy spaces,‘

boundary behavior of analytic and harmonic functions.

~ Additional topics at the discretion of the mstructor Not

' offered 1985-86.

259, Transformation Groups. (3; Farmerly 259, Three

' 1-hour lectures per week. Prerequisites: 215A and 214.
: Topologlcaif groups, Haar measure, general theory of

topological transformation groups; the existence of siices
and applications, the Smith theory of penodnc transfor—x :
| mations. (SP) -

Lashof

- 260 Abstract Harmonic Analysis. (3) Formedy 2608.
| Three 1-hour lectures per week. Prerequrs:tes 208.

/'repeahed for cr
- Prerequisites: Consent of instructor. Advanced topics
~chosen by the instructor. The content of this course

‘changes, asin the case of seminars. (F,SP)

275, Topics in A
275. May be repeated for credit. Three: 1-heur Iectures .

9
it. Three 1-heur Tectures per week.

Ogus,

per week. Prerequlsmes - Consent of instructor. Advanced

‘oourse changes, asin the case of seminars. (F.SP)

Grunbaum; Smale, Marsden

o, Topics in ropology.‘ (3). Formerly 276. May be

repeated for credit. Three 1-hour lectures per week.
Prereqursrtes Consenr of instructor. Advanced topics

_chosen by the instructor. The: eontent of this course
‘changes, as in the case of semnnars (F SP) :

Taubes, Klrby
277 Topics In Dmerentlal Geometry (3). Formerly

277 May be repeated for credit. Three 1-hour lectures

per week. Prerequisites: Consent of instructor. Advanced
~ topics chosen by the instructor. The content of this
‘oourse changes. as in the case of seminars. (SP)

Kobayashi

278 Topics in Anaiysrs. (3) Formerly 278. May be
repeated for credit. Three 1-hour lectures per week.
Prerequisites: Consent of instructor. Advanced topics
chosen by the instructor, The content of this course

7 g

“merly 279. May be repeated for credit. Three t-hour

for candldates for the Ph D. degree (Fy SP)

,ona

changee, as in the case of seminars. (SP)
Rieffel, Pugh, Jones

279. Topics:in Partial Differential Equations. (3). For-

lectures per week. Prerequisites: Gonsent of instructor.
Advanced topics chosen by the instructor. The content
of this course changes, as in the case of seminars.
(7 ; di Perna

280A-2808. Mathematical Theory of Relativity. (3;3).
Formierly 280A-280B-280C. Three 1-hour lectures per
week. Prerequisites: 140 or consent of instructor. Special
theory of relativity, reformulation of classical physical
theories in relativistic form, principle of equivalence,
Einstein’s theory. of gravitation, astrophysical and cos-
mological problems. Additional topics chosen by the
instructor. (F,SP) Schoen

290. Seminars. (1-8) Formerly 290. May be repeated
for.credit. Varies. Topics in foundations of mathematics,
theoryof numbers, numerical calculations,. analysis, ge-
ometry, topology, algebra, and their applications, by
means of lectures and informal conferences; work based
largely on ongmal memoirs. (FSP) Staﬁ‘

295. lndividual Research. (1-9) Formerly 295, May
be’ repeated for credit. Sections 1-20: letter grading;
sections 21-60; S/U grading. By appointment. Intended
Staff

299, Readi ing Course for Graduate Students. (1-6).
Formerly 299, May be repeated for credit. Seetions 1-

20: letter grading; sections 21-60: S/U grading. By ap-

pointment. Investigation of special problems under the

direction of members of the department. (F,SP) Staff
600, Individual Study for Master’s Students. (1-6).

‘Farmerty 600. Units may not be used to meet either

. unit or residence requirements for a master's degree.

May be repeated for credit. Must be taken on a sat-
lsfactory/unsatzsfactorybasis By appointment. Prereg-

uisites: For candidates for master’s degree. Individual

study for the comprehensive or language requirements
in consutation with the feld adv:ser (F,SP) Staff

Professional Courses
300. Teaching Workshop. (3). Formerly 300. Must be

taken on a salisfactory/unsatisfactory basis. Two 1-hour

lectures per week, plus class visits. Designed for teaching
assistants with little or no teachmg experience. The
course consists of practice teaching, alternatives to
standard classroom methods, guided group and self-
analysis of videotapes. rec»pmal classroom visitations,
and an individual project (F; SP) o Staff

301. Undergraduate Math lnstructlon (1-2). May be
taken for one unit by special permiss:en of instructor.
Course may be repeated once for credit, Must be taken
‘basis. Prerequisites: Permission
of Student Leamlng Center as well as sophomore
standing and at least a B average in two semesters of
calculus. Apply at SLC, Building T-8 during pre-enroll-

_ment. Two to three hours of seminar and four hours

(for 2 units) of tutoring per week at the Student Learning
- Center or the Professlonal Developmem _Program.
: (F SP) - .

: ~lnterdeparlmental Studies Courses

Staff

Upper Division Courses

IDS103. Introduction to Mathematical Economics.

~ (3)- Students who have taken Economics 104 will receive
 no credit for IDS 103. Three hours of lecture per week.

Prerequisites: Math 50A-508, Selected topics ||Iustrahr‘g

the apphcatron of mathematics fo economic theory. This
course is intended for upper division students in math-

ematics, statistics, the physrcal sciences, and eng|-

_neering, and for economics ma;ors with adequate

mathematical preparation. No economic background is
required. Sponsoring Depar‘kmems Mathemancs:and
Economics. (SP) .

Graduate Courses ,

iDS213A-213B. Mathematlcal Eeonomics (3; 3) Two
hours of lecture per week. Prerequisites: Math 104 and
112 and Statistics 101. Mathematical analysis of eco-
nomic theory. The problems treated involve as wide a
range of mathematical techniques and of economic




. 250B. Course may be

Taught by the Distingaished Visiting: Professo ¢
current year ona tctptc related to hls or her spectalty -
® ’ Derelez

 adviser, students with an overall grade-point average
~ of 3.3 or higher and a grade-pomt average of 3.3
sor hxgher in courses In the major may apply for
_admission to the honors program. Students enrolled
__ inthe program must take at least 4 units of research
_ courses (H195 and/or 'H196) and must present the
~results of their fesearch in a paperand in a seminar
_ atthe end of their last semester. The honars program

~_ adviser will help plan each honors program individ-
~ James Aliison, Ph.D.

J5e - eIk y

topics as possible, including theories of preferences,

utifty, demand, personal probablity games and general

equilibrium. This course requires at least twelve hours
of work per week including outside work and preparation.
Sponsoring Departments Economics and Mathematics.
(FSP)

Medieval Studies

Chair and Graduate Adviser: To be announced.

Medieval studies are currently undertaken in a joint
degree program désigned to preserve the established
standards of training in a major subjec* while
broadening the student's experience in cther aspects

of the field. The degree granted in recognition of

this extra achievement is the Ph.D: with a joint des-

ignation, for example, “Ph.D. in English and Medieval

Studies.” Each student is expected to fulfill the Ph.D.
requirements of the major department of study, which

administers the program of study. In addition, each.

student pursues seminar work in two outside de-
partments, one of which is History (unless that is
the department of the: major) “The program includes

~ a special examination in Latin, consisting of rep-

resentative passages from medieval authors. In-
terasted students should apply for admission to the

individual department in which they woutd do thexr ,

major work.

There is no undergraduate ma;or Students whese

interests fie in the medieval period should consider
thie possibility of setting up an individual major (for

requirements see.the Announoementofthe College .

of Lefters and Sc;ence)

offerings in the departments of: Art an
Art, Classics, Comparative Literature, Dramatic A,

English,, French, German, History, ltalian, School *. -
of Law, School of Library and Information Studies,
Linguistics, Musrc, Near Eastemn Studies, Philosophy,

Piiciory [ (Ehilolegy, Seanditaniony; siade, ics 8A; Biology. 1A. Biology 1B and Physics 8B are

South and Southeast Asian Studies, Spanish and
Portuguese, and the Graduate Theological Union:
An updated list of such offerings is issued each fall
by the Chair of the Committee. ,

Upper Drws:on Courses

150, S!udrestln Medieval Culture. (3) Fom'ledy TSOA- .
1508. Course may be repeated for credit. Three one-
hour lectures per ‘week. Taught by the Distinguished

Visiting meessor for the: current year ona toptc related
to his or her. speclalty (F) . ‘ Derolez

Graduate Courses

200, Introductlon to Reseamh Matenals and Methods -
(2). Must be taken on a saﬂsfactory/unsatlsfacto:y basis,
One 2-hour meeting per week: lecture & discussion.
Prerequisites: Graduate standing. Basic materials and
resourc% in ltelds represented in the Medleval Studies

hour lecttxre perweek Prerequi

“Dennis Ohman, PRD.

~ Anne H. Good, M.D., Ph.D.

Adjunct Professor:

Mlcrobtology and
lmmunology .

Department Otﬁce, 3573 Lite Sclences Bunldmg. 642- o

Protessors ‘

'Htroshx Ntka:do, M )
Med. Sc.

Alexander Glazer, Ph.D. Jeremy. Thomer, Ph D
Marian E. Koshland, Ph.D. ~ David Zusman, Y Ph.D.
(Chair) Leon Wolsy, Ph.D.
Terrance Leighton, Ph.D. (Ementus) :
Robert I. Mishell, M.D. :

Phyllis B. Blair.® Ph.D.

5w L

Assistant Professors: .
- Hitoshi Sakano, Ph.D.

Senler Lecturer:®

(Vice- Chair)

Robert Goodenow, Pr.D, G Sleven Martin, Ph.D.

H. Claudla Henry, Ph D.

 Major Adwsers Mrs. Blair, Mr Glazer, Mr. Mtshell

Mr. Ohman, Mr. Sakano, Mr. Zusman.

_ Graduate Advisers: Mrs. Good, Mr. Leighton.

Students who are interested i in the major in micro-

. btology are urged to consult the major adviser con-
- cerning the specmc eourses to be taken as a basis

for the major. : .
The Department of Mrcrobtelogy and Immunology

_offersan undergraduate major in microbiology; and

graduate training in both microbiology and immu-
nology. The undergraduate major, administered ac-
cording to two plans, provides training in microbiology

_ at the upper division level on the basis of preparation
at the lower division level in general biology and

physical science. Plan | is strongly recommended

‘for all students who plan fo undertake subsequent
graduate work: Honor students with a special interest
in tmmunelogy may arrange an individual major
_ program in this area with the approval of the un-
,dergraduate advreer .

lThe Ma;or

thmum Scholarship Requtred for graduatron in

The student is also urged to consult the ':'ieval . the major are grades of C- or better in 100 and

100L, 101 and 101L, Biochemistry 102 and 102L,

' ok BEHS 105 and 105L, or thexr equtvalents

lan I

Lower Divtslon. Chemrstry 1A-1B 5, 8A-8B or

112A-112B; Mathematics 16A-16B or 1A-1B; Phys-
strongly recommended for students planning further

lgraduate or professional study.

Upper Division. Microbiology 100-100L, 101, 101L;
‘Biochemistry 102 or 100A-

plus a minimum of 6 units of additional upper division
‘coursework in other pertinent subjects in the bio-

 logical sciences such as virology, mycology, algology,
_protozoology, cell and developmental biology. Stu-
dents focusing on tmmunology are requlred to take

. ,;Mtcrobtolegy 103 and 1 OSL :

"Plan 0

fLower Division. ChemtstrylA-‘lB 5 BA—BB Math-
_ematics 16A or 1A and either Mathematics 168,

1B, Statistics 2 or Computer Science .7; Physics

f"SA ‘Biology 1A. Biology 1B and Physics 8B are
- gly recommended for students planntng further

ogy 100-1 00L; Btochem—

, 105L; plus a minimum of 6
o division coursework in other
ecte in the biological sciences, such

& of mterobtology
ogram. Wlth the donsent of the major

ually; approval of the program by the honors program

~adviser is required. The honors program adviser is
 authorized'to exempt students in the honors program -

from requirements conceming spectt”c courses or
sequences of courses in the major Students inter-

. week. Prerequistt

k B, 102L or 101;
- Chemistry 130A or Genetics 102 or the equivalent;

L & S: Microbiology & tmmunology / 185

ested in enrolling in the program should consult the
honors program adviser (Mrs. Blair).

. Preparation for Graduate Study. For the pursuit

of graduate work in either microbiology or immu-
nology, the undergraduate fraining outlined under
Plan | is preferable. Other courses strongly rec-
ommended as basic preparation for future graduate
work are: Chemistry 130A; Chemistry 112k (for stu-
dents who have taken Chemistry 112A), Useful for-
eign languages include French, German, Russian,
and Japanese; German is recommended.

The Graduate Program
The Department offers the M.A. and Ph.D. degrees

~ in microbiology and immunclogy. There is no sep-
arate MA. program; the M.A. degree is usually

eamned as part of the doctoral program. The com-

pletien of teachtng assignments for a minimum of

two semesters is required of all students working
for the Ph.D. degree in microbiology or in immu-
nology. Information is available from the graduate
adviser in 3573 Life Sciences Bunldlng

 Lower Division Courses ‘.

2. Enology—The Microbiology and Btoehemlstry ot
Winemaking. (1. .5). One 1V4-hourlecture/discussionper
- High school biology and high school
chemistry. The microbial history, ecology, biochemical

physiology and- genatics of organisms affecting the pro-

duction ‘and stability of various wine types produced

~throughout the world. Microbiological and biochemical

factors affecting wine quality will also be discussed.
One take-home midterm (essay) and one take-home
final (essay) will be employed to determine student
performance. (F) L °  Leighton

6. Immunity and Defense @. Former 6 Nocredt

for students who have completed 8 or 10. Must be

takenonapassed/netpassedbase One 2-hour session

per week. Prerequisites: High school biology; Freshman

status. Lectures and discussion centering on the or-

-ganism's biological defenses against its environment.’
Topics will be: limited in number, but explored in depth

suitable for- freshmen who plan to major in a biological

- science: (SP) -Blair

- 8.Cancer and Immunoclogy: (1) Newarse Students
‘who have taken 6 or 10 will receive no credit for. 8.

Must be taken on a passed/not passed basis. One 1- .

hour session per week, Prerequisites: High scheol bi-

ology; freshman status. Lectures and discussion cen-
tering on the factors involved in the development of
cancer and the role that the immune system can play
in its detection and its prevention. Topics will be limited

_in number but explored in depth suitable for freshman

who plan to majorin a btelogtcal sctenee (F) Oad years :
only. Blair

10, The Microscopic World. (3). Shdent who have
received credit for 6 or 8 will receive only two units for

. 1’/z-hour lectures per week. Prerequlsltes High school

chemistry or Chemistry 1A; high- schealbrologyor&ology' .
1A. An introduction to the biology of microorganisms

o and the' immune system; the fundamental principles of

- and major ‘advangss in mrcrebtoiogy and tmmunclogy
Intended for students interested in microbiology; suitable

- for those not ma;onng ina bxologrcal science. (SP) .

Blalr, Lelghton

iology, parasitology, histology, Upper Division Courses

Py ~100. Introduction to Mlerobloldgy (3) Fonneriy 102
_ 0r 100A.Three 1-hour lectures per week. Prerequisites:
_ Biology 1A, Chemistry 5, Chemistry 8A-6B. A survey
of general microbiology which introduces the meth-
'odolegyofmtcrobtologyandsbess%mebasrcblelogrcal
_ properties of microorganisms, and prokaryotic cells in
_ particular, including their growth, physiological diversity,
 structure, and ecoblolegy (F) ‘

Glazer, Nikaido
100L. Mlcrobiology Lahoratory (3) Fonnedy 102L

. or 101A.0One 1-hour lecture and two 4-hour laboratories
per wesek. Prerequisites: 100 (may be taken concurrentyy).
 Experimental work, designed to accompany course 100,
‘which acquaints the student with the isolation of bacteria -
from natural habitats, methods of culture and microscopic

observation, and the structural and physnologtcal features
of microbial cells. (F) k Ohman-

Note: For key toeymbols,’ see page 48.



