the way in which they i
h ey inform the ¢;
and a founding and finished one'FDi::cmn) b

he, Musil, Stendhal, and Zola i
al, a in the
T:‘Ln‘:l‘?hi o!' description in novelistic d‘;:‘;:xt of tecens ¢
- h ideological through a close anal o Coury
y texts will be selected from the work du.ymm“"" ;
akhtin, Auerbach and others, .

Il as a selection of her essa n

. 3 i IEtt

h;metlul discussions of what to ::I:: :'!ﬁﬂ&nlhtinm

Zn.-l then turn back to the beginning of h =
y fiction, through *The Lifted Veil” 18

60) and continue through Daniel Deron,

of
f recent Continental and Anglo-Ameri
ext, authorship, and .ud-mc:b an critical

R
pmdueta@ in the development of the 19th-centy lne. \
Y literary

¢+ and the behavioral sciences ;
h ioral from their origins j

:d oifn t:lle:e e'voluhl?n in the 20th century, w‘i,tll.:’in:cl‘:]
ude: the history of association pmholoz' them

an psychology (William James, E. B. fouidog
Titchener, Stanley Hyf

nd behaviorism;
ik T the hisory. of swotsl teing; gevat

h’!'“l:mhmd related topics will be pursued chiefly in
m—;nod;‘:;i:g'md i s s e
s ; and with actual paintings by modemnist

und the history of art have begun to hold out d
wmiu we will consider a number of those develop

tm.rs such as Alpers, T.J. Clark, Steinberg, Sun
ﬂiru‘i Marin, Barthes, Foucault, Derrida, K

0

gehneewind

 pental course and it will be

| WTERNATIONAL STUDIES

tial : ;
- lerested in mathematics as a future career or as.

L
{0 Greek and Roman Mythology Ll : ; i
course is intended to acquaint students with the most important myths through translation of

e sources of classical myths in Greek and Roman literature. -‘l!lustntinns of the subjects in an-
nodern art are used. Attention is drawn to the connection betweei the myth's of various gods and the

; lﬂ: ot festivals, and games. £

3“;‘:, in Greek and Roman Political Thought

i Greek and Roman Mythology

| A—

:p.ll[ﬂ,’ " 313 or by permission of instructor.
il 3 credits :

T o Contury German Philosophy

e

et lmmmdMunhpdDuﬂlhl&h-&nuryFm

Rell
Semlnar: Hegel's Phenomenology of Spirit
/ <

Century French Political and Social Thought

Kelly
pe

kel i sy 5
‘;/} P ‘f}'«»{i-ﬂj‘ﬁ \fiﬁr{d:;»

 NTERDEPARTMENTAL

nts combine to offer a course, it is called an interdepart-
partments with the course

When two or more departme
listed under each of those de

designator 80. : :

See the De'partmcnf of Political Science.

MALIAN

See the Department of Hispanic and Italian Studies.

MATHEMATICS

L":IDepart'ment of Mathematics offers programs at the undergraduate and graduate
5. The undergraduate program provides opportunities for students who are in-
an adjunct to other fields. A flexible

Program involving a broad selection of courses is a department tradition. Students
ed in applications may choose upper division courses in the areas of
lffﬁrential equations, while students contemplating further study in
y select courses in advanced algebra, analysis, topology, and differen-
Ql__laﬁﬁed students are encouraged to enroll in graduate level courses in
senior years, and can be admitted to graduate study while completing
for the B.A. degree. ;
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The graduate program is primarily designed to. prepare students f

teaching in mathematics, and naturally it is centered arounq the r
faculty. These include functional analysis, ordinary and partia) differentiy . %
differential geometry and global analysis, algebraic geometry, algehyrg;. m: quat]
topology, several complex variables, algebraic groups and Tepresentatiop 4 J hgn;y
program can easily be supplemented in more applied directions by course h Y. Th
ics, probability, etc., offered in other departments, S meg _‘

The Faculty

Professor John M. Boardman (Chairman): algebraic and differentia] topol
Professor Emeritus Wei-Liang Chow: algebra, algebraic geometry, ‘?Omple:gz'- .
Professor Jun-Ichi Igusa: algebra, algebraic geometry, moduylar functiong 2rleteg

theory. o,

Professor George Kempf: algebraic geometry. i ﬁ:“‘m
Professor Jean-Pierre Meyer: algebraic topology, category theory, g 11-'-
Professor Jack Morava: algebraic topology. ?Wt\t
Professor Takashi Ono: algebra, number theory, algebraic groups. - .
Professor Joseph H. Sampson: differential geometry, global analysis, algebrajc = ey #“_’“ e
etry. " guitab

Professor Joseph A. Shalika: algebraic groups and representations, number theory 1s 34.‘

Professor Bernard Shiffman: several complex variables, differential geometry, | I'mfmﬂz
Professor W. Stephen Wilson: algebraic topology. 1 ’m'm,
Associate Professor Robert W. Thomason: algebraic K e

-theory, algebraic geometry, 4 s it
Associate Professor Steven Zucker: differential geometry, algebraic geometry, s

Assistant Professor Dinakar Ramakrishnan: value of L-functions, group representations, | X,
Assistant Professor Loring W. Tu: algebraic geometry, differential geometry,

1 Stder
11303

Undergraduate Programs
See also General University Distribution Requirements, page 44. | Grndual
The mathematics program usually begins with calculus, which is offered at several 1 (ndux
levels to meet the needs of students with various backgrounds and goals. A one-term | 6, 11
pre-calculus course 11.5 is offered for students with insufficient high school prepara- ‘““‘fd
tion in the elementary tools (algebra and trigonometry) used in the calculus, { terin
The department does not give advanced placement examinations, but advanced | pected
placement and credit are awarded on the basis of Advanced Placement Examinations Thet
of the College Entrance Examinations Board (see page 14). . T
Students in the biological and social sciences are encouraged to begin with the 11.89 | d‘“?‘
calculus sequence which aims at showing how to use the methods of calculus. This matiet
may be followed by 11.13, 11.302. The course 11.302, taught at an elementary level, is | gy
especially designed to acquaint the students with more advanced mathematical sntay
methods of importance in the biological, social and physical sciences. Depa

It is suggested that students in the natural sciences begin with the 11.8-9 calculus S
sequence. This should be followed by 11.12 and 11.13. Upper division courses

oriented toward applicable mathematics are 11.302, 11.311, 11.316, 11.317, 11.335-36, L:::'
11,341, 11.343 and 11.350. For the mathematically oriented student, a variety of -
courses in theoretical and applied mathematics is also offered at the 300 level. S.tU- ur.
dents interested in pursuing further study in mathematics should work towards taking ¥
advanced courses as early as possible in their undergraduate years, and are encouraged Ma:
to take graduate level courses as soon as they are qualified. | me
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. g.A./M.A. Program .

R same COULSES simultaneously towards the requirements for the B.A. \
F]'le s ‘an advanced student can qualify for both degrees. Admission to

A 'de'gr:’ ,the standard graduate application form, which is typically filed in

wimarily designed to prepare s :
e tud :
naturally it is centered around th::::efor :
nal anal_?'sls, ordinary and partia| differ:st g
al analysis, algebraic geometry, hlgebraicn g
iables, algebraic groups and repre, iy

lented in more applied directi Sentation | rogram 15 2F Department graduate secretary for further information. X
sl departmlz’ns.d directions by courses ¢ year. Contact the P. gr (gl : = v

: s ental Requirements for the Bachelor of Arts Degree L

D'P""m 1 o the general University requirements on pages 41 and 44,2 candidate for the Qm q
(Chairman): algebraic and differentiaj : ]:iaddl?l?ndé oree in mathematics is required to have credit for the following courses :
Chow: algebra, algebraic geometry J b’.‘h‘“’;ﬁuﬁdémmd that the same course or substantially overlapping courses cannot Ang
bra, algebraic geometry, modular 'f ple (tisto D€ fulfill more than one of the requirements): (1) 11.12, Calculus III; (2) two S g
+ function peused 10 4 or 11.303-304, but 11.13 does not qualify); (3) two | €

P gt g h as 11.1
s of algebra (SUC : 311-312, 11,316, 11317, 11.335-336,
e s (uch as 11.302, 11.305-306, 11.311-312, 1 .

341 11,343, or 11.350); (4) two terms of mathematics selected from 11.13, 11.14, :
14, e 300-level or above, and other courses as noted below; (5) two terms at e o

: at th
: :;:I:;;.retkl of at least one topic involving applications of mathematics, selected from

Jraic geometry.

lgebraic topology, category th

iic topology. o

b, number theory, algebraic groups,
differential geometry, global analysis, algeb

: : S , 17.305-306, and 17.312 in physics, 55.315-316 and
gebraic groups and representati : "« 141.342 in probability and statistics) 55.345-346 in optimization theory, 55.365-366
weral complex variabies, differents _— (‘,5‘::::1:42 ey, 3.353-354 n chemistry, and 52.335 and 52.356 in electrical engi-
ilgebraic topology. ey . neering. Other appropriate courses may be taken instead, upon apptoval of the :‘:hauman.
Thomason: algebraic K-theory, ‘One or both of the terms in (4) can be satisfied, upon approval of the c.hau-ma?.n, by
er: differential geometry, algebraic geometry courses in probability, statistics, or computer science (in the Mathematical Sciences
akrishnan: value of L-functions, groip represent _Department), mechanics and elasticity (Mechanics Department), or advanced me-
u: algebraic geometry, differential geometry, - ‘ﬁm quantum physics (Physics and Astronomy Department). :

oy _ Students expecting to pursue graduate studies in mathematics are advised to take
i 11.303-304, 11.311-312 and 11.313 (and, if possible, 11.605-606).

" Graduate Programs
. Graduate study is centered around six basic courses, 11,605-606, 11.611-612, 11.615-
616, 11.617-618, 11.619-620, 11.643-644, These are-built upon the foundations con-
- dtituted by the fundamental 300-level courses 11.303-304, 11.311-312, 11.313. Some
bra and trigonometry) used in the entering graduate students will need one or more of the latter as preparation, but it is ex-
: advanced placement examinations pected that at least one of the basic 600-level courses will be part of the first year program.
:l_0n the basis of Advanced Placement Exan . These courses are intended to bring students abreast of current developments in the
tl?ns B:oard (see page 14), =  tespective areas, and. to prepare students to begin research study in the area of their
scial sciences are encouraged to begin with the 11,8 choice. As will be seen from the course listings, the graduate programs in the mathe-
showing how to use the methods of calc . matis department are in algebraic geometry, algebraic groups and number theory,
The course 11,302, taught at an elementary algebraic topology, analysis, differential pgeometry and symmetric spaces, group repre-
th.e students with more advanced mathe - sentations, and closely related topics.
logical, social and physical sciences. Desriic
the natural sciences begin with the 11
red. by 11.12 and 11.13. Upper _ division.
aaties are 11.302, 11.311, 11.316, 11.317, 11,
the mathematically oriented studen
mathematics is also offered at the 300
r study in mathematics should work to
le in their undergraduate years, and are
Jon as they are qualified. :

algebraic geo

ribution Requirements, page 44 ‘
lly be'gins with calculus, which is offefé’
nts with various backgrounds and goals.
d for students with insufficient high scho o

D‘P"ﬂmf-{#tgl Reguirements for Advanced Degrees
Admission to the department to do advanced study will be based on previous records,
leters of recommendation, and Graduate Record Examination scores. The depart-
- Ment accepts applicants who intend to become candidates for either the M.A. or
:h::l degree Etude_nts who expect to study mathematics beyond the B.A. degree are
.19 acquire a reading knowledge of French and German.

r‘:’ie’.’ of ‘Af'fl'f:.f:S'ee page 51 for the general University requirements. The Depart-
o al tequirements for the M.A. degree are: (1) a thorough knowledge of algebra,
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complex analysis, and topology at least equiv. en.t to what is provideq by ath ;
ics 11.303-304, 11.311-312, 11.313, and one other course in topology (such g ; Emaf.
11.361, or 11.363); (2) a deeper knowledge, demonstrated by a specia) L3
Examination, of the field of mathematics covered by one of the six bag
- courses 11.605-606, 11.611-612, 11.615-616, 11.617-618, 11.619-620, or 11643
-(3) completion, while resident at the University, of one of the basic 600-leye] EOLW:
listed under (2) and at least two other terms of courses at the 300-level or above: (4;':“
candidates for the B.A./M.A. degree, at least a S e

a B average in the 300-leve Mathemgy;
courses taken while resident at the University; (5) a reading knowledge of Fre 3

nch, Ger. A
man, or Russian, as shown by an examination given by this Department, "

Doctor of Philosophy Attention is invited to the statement on Universi
quirements under Academic Information for Graduate Students. The Graduate Boarg
Oral Examination referred to there is a final examination for the Departmen of
Mathematics. The departmental requirements for the Ph.D. degree are a5 follows;
(1) a reading knowledge of two of the following: French, German, or Russian, to pe ex:
hibited by passing examinations given in the M

athematics Department;'(Z) a broag
knowledge of mathematics, including standard undergraduate-level mathem

the fields covered by the six basic graduate courses 11.605-606, 11
11.615-616, 11.617-618, 11.619-620, 11.643-644: with permission of the Chairman,
one or two of these courses may be replaced by applied mathematics or related courses
in other departments; (3) passing, normally within the first two years of study, special
qualifying examinations in three of the basic 600-level mathematics courses; (4) some
teaching of mathematics, usually at the undergraduate level, under the Supervision of
a faculty member; (5) a written dissertation based on independent research and judged
acceptable by two faculty members appointed by the department; (6) the final Grad-
uate Board Oral Examination which is the dissertation defense. For further infor-

« ‘mation on graduate programs please contact the Chairman or the Graduate Admis-
sions Committee,

ty degree re.

atics ang
611-612,

Facilities

The University library has an unusually extensive collection of mathematics literature,

including all the important current journals. The stacks are open to students. The de-

partment also has a useful local reference library. Convenient places for study are pro-
vided in the main library and in

departmental offices reserved for graduate students.
Fellowships

At this time the University supplies a number of teaching assistantships and tuition
fellowships as described at the- back of the catalog, in the section on Fellowships.
Financial assistance is normally available to Ph.D. candidates only.

UNDERGRADUATE COURSES
11.5 (Q) Pre-Calculus Mathematics

This course is intended primarily for students with insufficient preparation in the elementary toals needed ’“‘;
calculus, and will deal principally with topics in algebra and trigonometry usually covered in }".sh sr:h?‘t;I
courses. It includes a study of ‘polynomial, rational, exponential, logarithmic and trigonometric functions, Wi

emphasis on graphing techniques, numerical aspects, and applications; also an introduction to analytic geome-
try and other topics as time permits,

4 credits Offered fall term

172 Mathematics
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¥ at least equivalent to what is e : ; :

.313, and one other course in ¢ ot Calcalus ]—d-:]mulus. Includes analytic geometry, functions, fimits, integrals and derivatives.
r knowledge, d Opology (such : nld applications, infinite series, complex numbers, introduction to differential equations.

pe g€, demonstrated by 5 m and BPP 0 < and engineering will be discussed.

mathematics covered by one of the e B 1R mpizi?ﬂen:r%u = semeésyer s

2. 11.615- z six b term Calcalus
’t :h 6{}5 _616' _11-617 618, 1.1.619-620, or ln;_g with applications to functions of more than one variable: partial derivatives, Taylor's
a e mvers;ty,l of one of the basic 600.1‘ hﬂitiﬁ m:uEtiPk integrals, line and surface integrals; an introduction to vector analysis. Prereq-

2 other terms of courses at the 300-jeye| or
'degree, at least a B average in the 300-level
the University; (5) a reading knowledge of Fre ;
an examination given by this Department
on is invited to the statement on Uni -
formation for Graduate Students. Th::vz;r:;

L

inear transformations. Eigenvalues, eigenvectors, triangulation and diagonaliza-
iahs to,other branches of mathematics and the sciences will be covered, as time per-

. (Q) oot th many historical examples of topics each of which serves as an illustration of and
there. s ki P ent is P nd for many years of current research in Tlun:lber theory. This course nlso‘ provides t.he stu-
‘al requirements for the Ph.D, degree‘Dep T wih concrete examples of general I-b‘it“"t,mﬂgi:pts “'ﬁﬁﬂ"&mﬁm:m:;dr?ﬁ:'fﬂmzﬂs
of the following: French, German, or Russigy “Euler's function, quadratic reciprocity, pri . d fan

15 given in the Mathematics Department.
Luding standard undergraduate-levej ma'tl':
ix basic graduate courses 11;605-605 1161
-620, 11.643_-644; with permission of th
be replaced by applied mathematics or
1g, normally within the first two years

e of the basic 600-level mathema!gcs cgfui:s ?
ly at the undergraduate level, under the sy
dissertation based on independent research i
sers appointed by the department; (6) the f
which is the dissertation defense. For furth
slease contact the Chairman or the Gradu

ey s theorem on primes, Prerequisite: A good high school background including a year of calculus.

ﬂ?&] From Ancient Accounting to Modern Mathematies : : o
aril ed for non-science majors. Basic concepts of mathematics and their cultural, historical con-

uisites: High-school algebra and geometry.

{0} Elements of Differential Equations :
This ‘g?.’.pplied course in ordinary differential equations, which is primarily for students in the biological,
4 eoelal sciences and engineering. The purpose of the course is to familiarize the student with the
of solving ordinary differential equations. The specific subjects to be covered include: first order
erential equations, second order linear differential equations, applications to electric circuits, oscillation of
jons, power series solutions, systems of linear differential equations, autonomous systems, Laplace trans-
| :4 linear differential equations, mathematical models (e.g., in the sciences or economics). Prerequisite:

ts ' Offered both terms
303,304 (Q) Introduction to Advanced Algebra
ic notions of modern algebra; fundamental theorems on groups, rings, fields, vector spaces, and
alois theory; commutative rings; selected topics. Prerequisite: 11.13.
per term . :
Analysls [
rse is a sequel to Caleulus I11 and is designed to give a firm grounding in the basic tools of analysis. It is
nded as preparation (but may not be a prerequisite) for more advanced analysis courses. Real and
:nt journals. The stacks are open to stu umbers, limits, continuity, infinite sequences and series, I'Hopital's rule, functions of bounded vari-
reference library. Convenient places for study , mtl_ln,}tle}t._]nut_eh::nmﬂm. sequences of functions. Prerequisite: Calculus 111,
departmental offices reserved for gradu 06 (Q) Analysls T . :
; ation of 11,305, Possible topics include: Fundamental inequalities of analysis. Metric spaces: review

y of Euclidean spaces, limits, continuity, leteness, normed and Banach spaces (with emphasis
; andard function spaces CY, BY, L¥ and on I*); the contraction principle and applications (implicit
ilies a number of teaching assistantship eorem, existence theorems for ordinary differential equations); separability; compactness in Euclid-
back of the catalog, in the section on Fell e lflen:l?rt;e e B mnﬂmi:: e e

. 2 anach theorem, strong and weak convergence, bounded rators, t rators, compact
available to Ph.D. candidates only. i o s o .

usually extensive collection of math_eli:

Prerequisites: Calculus 111 and Linear Algebra.

- Offered spring term :

Geometry and Relativity :

Lorentz transformation, Minkowski spacetime, mass, energy-momentium, stress-energy ten-

Fodﬂction to differential geometry; theory of surfaces, first and second fundamental

. ‘ﬂ"‘!ﬂmﬂ egregium, differentiable manifolds, connections and covariant differentia-

fferential forms, Stokes theorem. Gravitation as a geometric theory: Lorentz metrics,
ensor, tidal forces and geodesic deviation, gravitational redshift, Einstein field equation,

solution, perihélion precession, the deflection of light, black holes, cosmology. Prerequi-

I Physics I and 11 or equivalent, - : :

o
w

nts with insufficient preparation in the element
opics in algebra and trigonometry usually cove
rational, exponential, logarithmic and trigon
al aspeets, and applications; also an introdu

tion to the theory of functions of one complex variable. Its emphasis is on techniques

ons, and jt ‘EWBN! a basis for more advanced courses. Functions of a complex variable and their
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7' theorem), Diophantine equations including the Pythagorean and Pell equations, Gaussian inte-
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derivatives; power series and Laurent expansions; Cauchy integral theorem and focria: oy

and contour integrals; harmonic functions; conformal mapping. Prerequisite: leulus of
4'2 credits  Offered fall term . o S .
11.312 (Q) Complex Function Theory - :
This is a continuation of 11.311 with an emphasis on the theory of functions of complex varj m
introduction to more advanced courses in complex analysis and geometry (such as ”'Gn'ﬁlzh' o et
Dirichlet problem; normal families; conformal mapping; Riemann mapping thearem; We; or ), ; 'W"ns
elliptic functions and integrals; algebraic functions, Riemann surfaces, Prerequisite: 11 311lem s produc; = u‘dQ]
structor; 11.305 is recommended. £ O conseny o, * 1 il ‘ﬁable m
4 credits  Offered spring term i Bﬂﬂm A
11.313 (Q) Point Set Topology Mﬂ‘:‘m

* The basic concepts of general topology: topological spaces, metric spaces, compactness, ORI # (0] Eles
ing spaces and the fundamental group. This course is the foundation for other courses in topol TESS. Coyey, "ﬁwdu
Prerequisites: Calculus I11. 08y and anglyg i

4 credits ~ Offered fall term.

11.316 (Q) Ordinary Differential Equations g
This course is of a more theoretical nature than 11.302. Solutions of standard types of ordinary differe- -}
equations, existence and uniqueness of solutions, differential inequalities, linear systems and linear Tential
adjoint equations, linear equations in the complex plane (and regular singular points), classical eq:“.h"-
oscillations and second order equations, Sturm- Liouville boundary value problems, stability and :'n:;zﬁ
integration of linear and perturbed linear systems. Prerequisites: Calculus Il and Linear Algebra; § Jns:
recommended.
4% credits :
11.317 (Q) Partial Differential Equations : -
Characteristics, classification of second order equations, well-posed problems, separation of variables andex. A 566K
pansions of solutions. The wave equation: Cauchy problem, Poisson's solution, energy inequalities, dﬂmuud ; 1@“"" and
 influence and dependence. Laplace's equation: Poisson's formula, maximum principles, Green’s funclions, geasures, P
potential theory, Dirichlet and Neumann problems, eigenvalue problems. The heat equation: fundamentsl | o integrat
solutions, maximum principles. Prerequisites: Caleulus III and Linear Algebra; 11,305 is recommended E ’Eﬁum c
4% credits - Offered spring term 1 (omplex 52
11.318 (Q) Introduction fo Manifolds e, Stein
Differential manifolds, tangent bundle, differential forms, Stokes' theorem, de Rham cohomology, topological  f  eorern. Pt
g'EV!;ups. Prerequisites: 11.313 and Linear Algebra, 11.615-616 /
43 eredits : 1 poyhedra, s
11.325 (Q) Algebraic Geometry 1 pomological
~ An introduction to the classical geometry .of the solution sets of systems of algebraic equations. Ideals, Prerequisite
modules, Noetherian rings, function fields, rational functions, local rings. The correspondence between ‘4 Offered alte
algebra and geometry, Hilbert's Nullstellensatz, Riemann-Roch theorem. Projective space, Bézout's theorem 1 67618
on the intersection of curves, the Zariski topology, abstract algebraic varieties. Prerequisite: 11.303. 11,34 1 Topicsina
is recommended. 4 Hnctions 8
41/ credits - T peometry, '
11.335-336 (Q) Advanced Mathematics for Applications : : 4 619200
L"-spaces, Fourier series, Fourier transform, special functions, expansions by orthogonal functions, contour 4 ' Lie groups
integrals of complex functions, residues, integral equations, some partial differential equations. This course is 1 tonsand’
being designed especially for engineering majors and course material is still under consideration. It is intended 11.643-644
to acquaint students with a substantial array of the linear methods of use in applications of mathematics fo en- 3 Hibert's t
gineering. Prerequisites: Calculus 1] and Linear Algebta, 1 and spect
4% credits per term : 1 theoryan
11.339 (Q) Introduction to Differential Geometry . ‘ 4 may incly
Theory of curves and surfaces in Euclidean space: Frenet equations, fundamental forms, curvatures d.'—’"" §
face, theorems of Gauss and Mainardi-Codazzi, curves on a surface; introduction to tensor analysis and i s D
Riemannian geometry; theorema egregium; elementary global theorems. Prerequisites: Calculus Ill and {1 . Different
Linear Algebra. : : 1 bundles,
42 credits % fesics,ex
11.341 (Q) Asymptotic Methods ‘ e 1 owemla
Techniques for finding approximations to integrals and solutions of differential equations. Topics include: 116476
Laplace's method, method of stecpest descent, method of stationary phase. WKB, turning points, mm"”‘; ; Homotoy
problems, ete. Applications to Stirling’s formula, asymptotic expansion of Airy and Bessel function. Prerequ | quences
sites: Calculus III and some knowledge of complex variables (contour integration and calculus of residues, a5 Offered
covered, e.g., in 11.311). 1 1624
4 credits 3 : 116254
11.343 (Q) Fourier Analysis and Generalized Functions i o 1. hem
Trigonometric Fourier series (Riemann-Lebesgue lemma, convergence and summability, Poisson > formu s' TR
Complete orthonormal systems, Parseval’s relation, completeness. Fourier transforms of L 'f“:::ri’:ﬂi 1 e
L% functions (Plancherel theorem); Fourier transforms and derivatives, convolutions, the theory Of geners ; o 11681
functions (“distributions”). The material will be illustrated by applications to partial differential equations: ;
Prerequisites: Calculus I11 and Linear Algebra. :
4V credits
174 Mathematics




pansions; Cauchy integral theorem ang form : i
& 5 y s ula- i P.“m“
15; conformal mapping. Prerequisite: Calcuius]:il“k‘!i : i Spnu{“:‘t Lt (:nd their applications; Hilbert space, geometric properties of Hilbert
o rse to Hilbe :i:thogonal bases, weak and strong convergence), examples (especially, or-
projacll@lsg-ﬁ tors (boundedness, adjoint operators, self-adjoint operators), discussion of the
L . rators and the Fredholm alternative, integral operators and integral transforms

:mphasis on the theory of functions of compiex ‘v'
compact OPEI O e rential operators. Prerequisite: Caleulus 11 and Linear Algebra.

1 complex analysis and geometry (such les . :
formal mapping; Riemann mapping = ll'ﬁll-olz-"; 4 o . iibert). —

. . theorem: w.:
- functions, Riemann surfaces. Pm"‘!“isite-ml'l ‘;’lel
: 11311 o

spological spaces, metric spaces, com :
: i ) : g Pactness, i i G : Topology

his course is the foundation for other courses in topology Sy e ‘ﬂu’um'-';i:o 11.615-616. The basic geometric ideas will be emphasized, rather than the
I A undergrad e hlhstract p jism. Simplicial complexes and mappings; an introduction to uinguln‘r ho-
: ment of the inatorial manifolds and Poincaré duality (the classical approach); elementary applications.

ns
re than 11.302. Solutions of standard types of - -
lutions, differential inequalities, linear m .:':".'W di Smx;d SRl
& complex plane (and regular singular poins) linear ol spring
Sturm- Lzomrlll_e boundary value problems, st mf;"‘““' :
r systems, Prerequisites: Caleulus 11 and Linear ty nd_m

GRADUATE COURSES

o 1

der equations, well-posed problems, separation of «. <
Cauchy problem, Poisson’s solution, enirgti::qfw -
1ation: Polsn::n's formula, maximum principles, Green
problems, eigenvalue problems. The heat equation: f“ :
tes: Caleulus III and Linear Algebra; 11,305 s

11.605-606 t:rsm}m on abstract and locally compact spaces (extension of measures, decompositions of
ot measures, integrals, term-by-term integration, Lyy-spaces); introduction to functional anal-
A Tundamepy g tion on groups; Fourier transforms. Prerequisite or corequisite: General Topology (e.g., 11.313).
18 fecommended LSl ) 611612 Complex Varleties i ; : )
T ‘ analytic local rings, Weierstrass preparation theorem, sheaves and cohomology on analytic
Eferential forms, Stokes’ theorem, de Rham Oollomdoy- i

e : isite: 11.311-312, 11,313, or equivalent.

Topology ; ;
_ simplicial and singular homology theory, Lefschetz fixed-paint theorem, cohomology and products,
¥ of the solution sets of systems of sigebrak eq St jgebra, Kiinneth and universal coefficient theorems, Poincaré and Alexander duality theorems,
ds, rational functions, local rings. The correspondeiice
r:mz. Rum;nn-Roch theorem. Projective space, Bézout's
; u a2 gt “ s s . = :

opology, abstract algebraic varieties. Prerequiﬂte.‘-r 4 anced algebra and number theory, including local fields and adeles, Iwasawa-Tate theory of zeta-
e | connections with Hecke's treatment, semi-simple algebras over local and number fields. adele
Allllh!h‘lll + : 11.303-304. f
m, special fa‘mcthns. expansions by orthogonal fyn
tz.gral equations, some partial differential equations.
1ajors and course material is still under consideratior
¥ of the linear methods of use in applications of m:
Jnear Algebra.

11,619:20 Lie Groups and Lie Algebras ;

Lie | nd Lic algebras, classification of complex semi-simple Lie algebras, compact forms, representa-
; as, symmetric Riemmanian spaces. Prerequisites: 11.304 and 11.318. :

bout polynomials in several variables with their connections to geometry. Affine varieties
1 General varieties and projective geometry. Dimension theory and smooth varieties. Sheaf
ymetry : ; nLnn‘logy Applications of sheaves to geometry; €.g., the R.iemann-Ruc!': Theorem. Otifer top:c;
1 space: Frenet equations, funda ‘ forins,' : [y e e i n varieties, lution of singu_hrities,- geometry on surfaces, schemes, connections wit
odazzi, curves 3 a surface; i:m::‘tlm to .?n'::":.;,a.”* el ex &n ic geometry and‘ topology. Prerequisite: 11.303-304.
n; elementary global theorems. Prerequisites: Calculus Il
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olds, vector fields, flows, Frobenius' theorem, differential forms, deRham's theorem, vector
nections, curvature, Cartan structure equations, Riemannian manifolds, Bianchi identities, geo-
ential maps, Chern classes. Other topics as time permits, such as harmonic forms and Hodge's the-
obi equation, variation of arc length and area, Chern-Gauss-Bonnet theorems. Prerequisite: 11.318.

HW)‘ theory
roups, fiber spaces, fiber bundles, Hurewicz isomorphism theorem, local coefficients, spectral se-
omology operations, obstruction theory, Postnikov systems. Prerequisite: 11.615-616.

te years, alternating with 11.615-616 : :

integrals and solutions of differential equations, Top
:nt, method of stationary phase. WKB, turning points,
mula, asymptotic expansion of Airy and Bessel function
zomplex variables (contour integration and calculus of

d Functions il
iesgue lemma, convergence and summability, -Poisson’s I
s relation; completeness. Fourier transforms of,
transforms and derivatives, convolutions, the theory 0
ill be iflustrated by applications to partial differer
ra. i
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i & inifolds. Theorems A and B and their application to Chow's theorem, and the Riemann-Roch -
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