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not be professionally interested in mathe-
matics but who wish to use it in connec-
tion with other work, and to give profes-
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sionally oriented students maximum
flexibility in exploring their interests in
both pure and applied mathematics.
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students who expect to pursue a career

in pure mathematics should normally in-

clude in their program a year of analysis
selected from 18.100 Analysis |, 18.101
Analysis 11, 18.104 Seminar in Analysis,
and 18.115 Functions of a Complex
Variable or 18.284 Introduction to Func-
tions of a Complex Variable.

They should also usually take a year of
algebra in one of the sequences 18.701
Algebra | and 18.702 Algebra Il, or
18.700 (or 18.710) Linear Algebra and
18.703 Modern Algebra, as well as
18.901 Introduction to Topology. The
remaining subjects may be chosen from
such areas as logic, number theory, dif-
ferential topology, combinatorial theory,
probability and statistics, or other applied
mathematics subjects.

Professionally oriented pure mathematics
students are strongly urged to plan their
programs so that at least five of the
upper-level subjects are completed by the
end of the third year. It is also recom-
mended that the overall program include
at least one or two graduate-level sub-
iects and a seminar. The faculty counsel-
or can make useful suggestions concern-
Ing both the subjects themselves and the
order in which students should take

them, according to individual interests
and abilities,

Applied mathematics is the mathemat-
ical study of general scientific concepts,
principles, and phenomena which, be-
cause of their widespread occurrence
and application, relate or unify various
disciplines. The core of the program at
M.L.T. concerns the following principles
and their mathematical formulations:
propagation, equilibrium, stability, opti-
mization, cybernetics, statistics, and ran-
dom processes. The following sequence
of subjects is recommended because it
provides a general introduction to most
areas of applied mathematics and to sev-
eral specific areas for study in greater
depth.

Freshmen interested in applied mathe-
matics should take 18.001 Calculus and
18.002 Calculus followed as soon as
possible by 18.03 Differential Equations
or 18.031 Introduction to Linear Algebra
and Differential Equations. 18.03 and
18.002 may be taken during the same
term.

Sophomores should survey the field of
applied mathematics by enrolling in both
18.041 Principles of Applied Mathemat-
ics and 18.042 Principles of Applied
Mathematics. 18.041, given in the fall
term only, is devoted to the discrete
aspects of the subject and may be taken
concurrently with 18.03.

Juniors should deepen their understand-
ing of general concepts and techniques
by acquiring more intensive specialization
in one of the following areas: 18.301 In-
troduction to Physical Mathematics |,
18.312 Statistics for Applications,
18.313 Probability (or 18.303 Probabil-
ity and Random Variables and 18.304
Statistical Inference), 18.401 Control
Theory, and 18.420 Introduction to the
Mathematical Theory of Computation.

Subjects of equivalent content may be
substituted for these. For further study in
the junior or senior years, students
should also consider 18.284 Introduction
to Functions of a Complex Variable,
18.302 Introduction to Physical Mathe-
matics 11, 18.314 Applied Combinatorial
Analysis, 18.330 Introduction to Elastici-
ty, 18.350 Introduction to Fluid Mechan-
ics, 18.370 Introduction to Dynamics in
Astronomy and 18.411 Applied Algebra.

Sample programs emphasizing different
specialities — continuum mechanics,
combinatorics, numerical analysis, etc. —
are available in the Undergraduate
Mathematics office.

Various mixed strategies combining pure
and applied mathematics subjects are
possible. All students are encouraged to
acquire as broad a background in both
general areas as time and their inclina-
tions will allow. The great majority of
mathematics majors do in fact take both
pure and applied subjects.

Students who wish to major in mathe-
matics but do not intend to make a ca-
reer of it are welcome in any of the
above programs.

Inquiries

Any additional information regarding aca-
demic programs, admissions, financial
aid, etc. may be obtained from the
Undergraduate Mathematics Office,
2-108, M.I.T., Cambridge, Massachusetts
02139.
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Mathematics

General Mathematics

18.U.R. Undergraduate Research
Prereq.: '

Year: U (1, 2)

Arr.

Undergraduate research opportunities in
Mathematics. For further information consult
the Departmental Coordinator: C. M. Bender
Staff 3 .

18.001 Calculus

Prereq.:. ——
Year: U (1)
5-0-7

Emphasis on the concepts and techniques of-
calculus relevant to science and technology.
Mathematical formulation of problems and
approximate methods of solution. Limits,
differentiation, rates, maxima and minima
problems, applications, Taylor series,
L'Hépital’s rule, finite differences, definite and
indefinite integrals, techniques for integration,
improper integrals, the Monte-Carlo method,
perturbation and iteration procedures, stability,
- series, summation techniques, asymptotic
series, symbolic methods, numerical analysus,
differential equations. y
G.-C. Rota, P S-H. Wang : i

18.002 Caleulus

.Prereq.: 18.001 ‘or 18.01
Year: U (1, 2)
5-0-7

Contlmiation of 18.001. Presentation of the
concepts and techniques of calculus relevant
to science. Vector algebra, analytic geometry,
planetary motion, orbit stability, partial dif-

" ferentiation, functions of several variables,
Taylor series, extremal problems, linear
programming. examples, numerical methods,
‘multiple integrals, approximate and asymptotic
methods of evaluation, applications; vector cal-
culus, gradient, gurl, theorems of Stokes,

. Green ﬁ yss, sb‘nsarvatlon Iaws, fluid motion.
Term 13V  Toomre :

Tégin 2* H. Cheng-

18.01 Calculus
(Revised: Unit change)

Prereq.:

_Yaar-. u(1, 2)

5-0-7

Differentiation and integration of functions of
one variable, with applications. Concept of
function;,: limits, and continuity. Differentiatie
rules, application to graphing, rates, ok
approximation, and extremum problems.
Mean-value theorem. Definite and indefinit
integration. Fundamental theorem of calcul
Applications of integration to geometry and
science. Elementary functions. Techniques q§
integration. Approximation of definite integrz
infinite series, |mproper integrals, Taylor's
formula and |’Hépital’s rule.

W. T. Martin, F. P. Pstetson, P. Lavon,

G. Anderson

'18.02 Caloulus

(Revised: Unit change)
18.001 or 18.01-

Prereq.:

_Year: U (1, 2, 5)

5-0-7 )
Functions of several variables, with
elementary linear algebra. Vector algebra in
3-space and n-space. Matrices, row-reduction;
systems of linear equations. Vector-valued:
functions of one variable; space motion. Sc
functions of two and three variables; parti
differentiation, gradient, approximation
techniques. Double and triple integration,
applications. Vector fields, line integrals, &
differentials. Green'’s theorem, Divergence .
theorem. Stokes’ theorem. .

Term 1:'A. P. Mattuck, H. Rogers, Jr.
Term 2: Staff :

18.023 Topics in Calculus

Prereq.: 18.002 or 18.02

Year: U (2)

2-0-4 - _
Primarily for students completing 18.02
during the first half of the second term.
Supplements the calculus sequence. Topics
be announced. (Not offered 1975-76.)

A. P. Mattuck




Differential Equations

18.041 Principles of App_liéd Mathematics

.- 18.002 or 18.02
U (1.2 8)SD
3.

Prereq: 18.002 or'18.02
Year: U (1)
3-0-9

18.051 Surveys of quher Mnthamam:s
Prereq,: 18.001 or 18.01 ;

- Year: U (2) SD

3-0-9 s

les of initial value problems in science
\gineering associated with single
srs and with systems of first order
6ns. Methods of solution include .
| constructions, similarity
ations, series, Laplace transforms,
, numerical integration and the phase
mphasis on formulation of natural
ena in terms of differential equations
4] mterpretanon of the solutions.
M. Kleinberg, F. B. Hildebrand
. P. Mattuck, W. G. Strang

1 Introduction to Linear Algebra and

: 18.002 or 18.02
{1, 2) SD

r spaces, bases, linear dependence, inner

cts; linear transformations and their
tation by matrices, structure theory of
eigenvalues, quadratic forms.
tary theory of differential equations,
izing linear differential equations and

with constant coefficients. Suitable as

und for subjects requiring more linear
'but less dlfferanual equations than

:R P. Stanley
J. Mandula

cémplu Variables with Applications

ha Complex algebra and functions;
ny-Riemann equations, analyticity; -
ur integrals, Cauchy's theorem; Taylor
Aurent series; singularities, residues,
n of integrals. Second half: Conformal
g, potential theory in two dimensions;
‘solutions of 'ordinary differential .
ns; representation of functions by
integrals, I' (z).Jo(z); some Fourier
and Laplace transforms. 6 units of
for first half, 12 units for both.
-K Mark

An introductory survey of fundamental

concepts in applied mathematics: optimization,’

random process, coding, signal propagation.
In this independent half of the complete
sequence, the emphasis is on the ideas and
topics that relate to a ‘‘discrete’’ mathematical
approach: computation, combinatorics,
probability, linear programming.

C. Greene

18.042 Principles of Applied Mathematics

Prereq.: 18.03 or 18.031
Year: U (2)
3-0-9

An introductory survey of fundamental

_ concepts in applied mathematics: propagation,

stability, equilibrium, optimization. In this
independent half of the complete sequence,
the emphasis is on the ideas and topics that
relate to a *‘continuous’ mathematical
approach, but connection with' discrete
mathematical approach will also be stressed:
random walk, diffusion, waves, instabilities,

characteristics and first order partial differential

equations: with applications to traffic
problems, fluid flow, and other problems in
classical mathematical physics.

H. P. Greenspan

18.05 Introduction to Probability and
Statistics

Survey of a limited number of topics of current
interest and of broad cultural significance,” -
designed for students not majoting in
mathematics, and stressing the ceptral role of
mathematics in today’s world. Topics varying"
from year to year, and including: current.
developments in logic; the evolution: of
geometry, contemporary views on space and
time, discrete vs. continuous mathematics, the
mathematics of communication, chance and
choice, elements of group theory, transfinite

‘arithmetic, ‘elements of field theory,

non-standard analysis, etc. (Not offered
1975-76.)
G.-C. Rota

18.052 Philosophy of Mathoma{m i of
Natural Science
(New)

Prereq.: 18.02 or 18.002
Year: U (2)
3-0-9

Prereq.: 18.001 or ‘IB 01
Year: U (2) SD
3-0-9

An elementary introduction, with applications
in the social and biological sciences. Less

- mathematical than 18.443 and 18.313, mak-

ing only limited use of calculus. Relative fre
quency. Probability models. Binomial experi-
ments. Normal approximation. Descriptive

level of significance. Chi-square approximation.

Contingency tables. Hypothesis testing. Confi-
dence regions. Random variables. Distribution-
free methods. Mean and vanance Elements of
decision theory.

H. Rogers, Jr.

The unreasonable effectiveness of mathamatics
in the natural sciences. Case studies of the
process of mathematization of scientific =~
theories, stressing conceptual origins. Topics
varying from year to year: set theory and its .
limitations, infinity, evolution of goomatncal
concepts, the problem of time, the logic of
quantum physics, mathematical problems in
biology, formalization in science, intentionali
and meaning, self-evidence and truth. Based
in part on the writings of E. Husserl and

H. Weyl.

G.-C. Rota

18.075 Advanced Caloulus for Engineers (A,
except Courses Il, VI, Vill, XiI, XIII, XVI
XVIII, XX1)

Prereq.: 18.03 or 18.031

Year: G (1, 2, S)

3-0-9

Functions of a complpx variable; calculus of
residues. Ordinary differential equations;. . -
integration by power series; Bessel and
Legendre functions. Expansion in series of -
orthogonal functions, including Fourier series.
Hildebrand, Advanced Calculus for
Applications. ’ ‘

F. B. Hildebrand
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076 Advanced Calculus for Engineers (A,
: Courses I, VI, XVI, XVIII, xXXn) -

reg.: 18.075
G (1, 2“ S)

&

actor analysls -orthogonal curvilinear
ordinates.- Calculus of variations, Solution of
| equations of mathematical physucs
ng. applications of conformal mapping
the Laplace, transformation. Partial
ferential equations; characteristics. -
ﬂdgb[and Advanced Calculus for
jcations.
Hildebrand

8.085 Methods of Applied Mathematics
Enuinm (A, except VI nnd XViii)

18.094 Seminar in Mathematical Education

18.100 Analysis | (A, except XVill)

Prereq.:
Year: U (1)
Arr.

Prereq.; 18.03 or 18:031
Year: U (1, 2) G (1, 2)
3-0-9

Study of school mathematics from an

- advanced standpoint together with practical
‘experience in teaching. The seminar will

investigate school mathematics curricula and
teaching methods in light of modern ideas on
teaching intdition and thinking skills. Students
required to engage in 4 hours of practical
work per week with children. (Enrollment by
permission of instructor.)

S. A. Papert

18.099 Indeplndent Activities

Prereq.:
Year: U (1, J, 2)
Arr.

tions with matrices and determinants;
vector spaces; characteristic-value
lemis. Techniques of calculus of variations;
traints, direct methods. Formulation and
atment of integral equations; Green's:
inction; analytical and numerical methods of
jution. Hildebrand, Methods af Applied
athematics. -
B. Hildebrand

18.089 Review of Mathematics

iew of calculus and differential equations.
ritnarily for students in Course XIII-A.

gree credit allowed nnly in special
cumstances.)

18 93 Tutoran Mathomatlcs

Prereq.: 18.002 or 18.02
U (1, 2)

unde;graduatas who are teaching or
lutoring in mathematics subjects. Limited
roliment, based on positions available.
ission must be secured in advance to
ister for ‘this subject.
‘P. Mattuck

For undergraduates desiring credit for studies
during LA.P. or for special individual reading
on an undergraduate level during the regular
terms. Specific programs and credit arranged
in consultation with individual faculty
members and subject to departmental
approval.

Staff

Two options offered, both covering the
fundamentals of mathematical analysis: rea} .
numbers and euclidean n-space; open;.close
and connected subsets of n-space; continugi
and differentiable functions; convergence.
series and sequences of functions. Option
new, and emphasizes. how these fundam
are used in mathematics and its applicat
to other fields; the utility. of abstraction a
need for definitions and arguments are m:z
clear, but less emphasis put on students
constructing proofs. Option 8 emphasizes,
reading and constructing of rigorous proo
and includes more abstract concepts than:
optinn A (for example, compact sets); it i
“standard”’ analysis subject.

. Option A: K. M. Hoffman

Option B: A. M. Dudlley and Staff

18,101 Analysis Il (A, except XVIll)

Prereq.: 18.100
Year: U (1, 2)6(1 2)
3-0-9

Two options o{fered, both continuations @
18.100, but in different directions. Optior
(first term) stresses the topics most useful:
the study of manifolds and global anal
differentiable maps, Jacobians, differen
inverse and implicit function theorems,

of variables in multlple integration, gen:
Stokes theoremy.-Option L (second term)
stresses classical analysis: Lebesgue.
integration in euclidean space, its appli
to classical Fourier analysis, including
Riesz-Fischer theorem, brief introdugﬁo'
functional analysis. Much more concrete
treatment than in 18.125, 18.1286.
Option M: S. Helgason

Option L: W. Ambrose




'Fnurter Analvlls—'l'hoory and

'13'.03 or 18.031
t.1‘)

geries and mtagrals with appllcatlons
, engineering, and to other branches
ematlcs Theory developed in close
‘to the applications Representation of
s by Fourier series; convergence
. Solutions of partial differential
ns by Fourier methods. Applications to
nd number theory. Fourier integrals
“heat equation. Plancherel’s theorem.
on to distributions. Requires less
ind than 18.101L; in particular, prior
s with theoretical mathematics not
ut students should have an interest
athematical arguments; as well as
arity with complex variables

for mathematics majors in several
sach under the direction of a faculty”

whose special interest is in the field
vinar. Reports and discussion by

‘6h topics taken from current journals

exts not regularly used in other

tics subjects. Certain topics may
additional prerequisite.

9 The Architecture of Modern

18.135 Fourier Analysis (A) -

18,115 Functions of a Complex Variable (A)
Prereq.: 18.100 ' '
Year: G (1)

3-0-9

Prereq.: 18.126
Year: G (1)
3-0-9

Cauchy's integral theorem, residue theorem
and applications, Series and product
representations of analytic functions. Entire
and meromorphic funetions. Simple Riemann
surfaces. Conformal mapping. Additional .
topics may be included. Mme theoretical than
18.284 :

H. M. Stark

18.116 Functions of a Complex Variable (A) -

Fourier transorms and analytic functions,
Laplace transorms; the Paley-Wiener theorém
Hilbert transforms, interpolation' theory, Ly
theory of Fourier transforms. (Not offared
1975-76.)

A. P. Calderon

18 155 Introduction to Partial Dimrenunl

Equations (A)
(New)

Prereq.: 18.115
Year: G (2)
3-0-9

Prereq.: 18.101

* Year: G (2)

3-0-9

Topics selected by the instructor, e.g., har-
monic functions, Dirichlet problem, Riemann
surfaces, uniformization, quasi-conformal map-
ping, Fourier and Laplace transforms special
functions.

A.\R. Ad!sr ‘ SR

18.117 Several Complex Variables (A}

Prereq.: 18.115, 18.125
Year: G (1)
3-0-9

' 18.118 Several Complex Variables (A)

Prereq.: 18.117
Year: G (2)
3-0-9

Holomorphic functions of saverai complex
variables. Biholomorphic maps,
pseudo-oonvexrty domains of holomorptiy,
Dolbeault cohomology, vanishing theorems.
Second term: the 8-Neumann problem,
PDE-theoretic methods in several complex
variables, integral representations.

N. Kerzman

18.125 Measure and Integration (A)’

entation and survey complementary to
matical development initiated in the
s core program. The most central
s-and interconnections of: integration
dlc theory, linear spaces and
analysis in Euclidean space and on
fferential equations, Soboleff -
lities, iriterpolation theory; spectral
-and operator algebra; analysis on
5. Some informal proofs and
e applications; technical details by
& only. Guest lecturers. (Not offered

Prereq.: 18.101 or 18.901
Year: G (1)
3-0-9

Set algebra and measurability; integration and
construction of measures; the Fubini theorem;
convergence theorems; set functions,
euclidean analysis.

1. E. Segal

18.126 Functional Analysis (A)

Prereq.: 18.1256
Year: G (2)
3-0-9

Topological and normed vector spaces. Hilbert
space, Banach algebras, compact operators,
distributions.and Fourier transforms.

1. ‘E. Segal

The classical theory of saoan,d order hnaar
partial differential equations. Classification as
elliptic, parabolic, or hyperbolic; boundary,
conditions leading to well posed problems;
physical origins of typical equations. Elliptic
equations: existence, uniqueness, ahd i
regularity for the Dirichlet and Neumann
problems; use of complex variables. Parabo
equations: the heat equation. Hyperbolic
equations: the Cauchy problem; :
bicharacteristics and the propagatmn of '
singularities. Some first order equatuons alsp
discussed. More elementary and concrete
18.157; for graduates and advanced
‘undergraduates. (Alternate years. Not offered
1975-76.) .

D. G. Schaeffer

18.167 Partial Differential Equntions 1 lA]
Prereq.: 18.101 ;
Year: G (1)

3-0-9

Fundamental solutions for linear equatm 5
with constant coefficients. Cauchy-Kowalgwsk
theorem, elliptic equations, pseudo-differe
operators, boundary-value problems. Som

. familiarity with functional analysis presumed
" Permission of Instructor- -Required.

W. Ambrose
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Applied Mathematics .

Theoretical and Observational
. , :

Permission of Instructor

2y

tions of causality, covariance,
-and stability for possible space-time
sd-thearetic models. Comparison of
- theories with recent astronomical
ns. Maturity in one or more of
my, mathematics, or physics at the
rmally indicated by a second-year
; status is assumed. (Not offered
6.) ‘ ;

Numerical Analysis (A, except XVIIi)

8.075 or 18.301
)

" Numerical Analysis (A).

18.276 w
2)

tion to the theory and practice of the
.of equations, numerical differentiation
ration, and the numerical solution of
and partial differential equations.
| topics from the following:
on, eigenvalues and eigenvectors of
efficient summation of series,
ares methods, smoothing of data,
quadrature, Chebyshev
ion, harmonic analysis,
ation by exponential and rational
ohs and by splines. (18,276: Alternate
offered: 1975-76, when a faster
al version of 18.275 will touch
A6pics from both terms.)

Analysis of the Finite Element

al formulation of differential
'“_.Hayleigh‘Riiz-Galarkin technique for

tate problems. Construction of

¢ polynomial subspaces and their

ree of approximation by polynomials.

nvergence of the finite element
mples. Eigenvalue, initial-value,

ear problems by Galerkin’s method.

‘years, Not offered 1975-76.)

18.284 Introduction to Functions of a
Complex Variable (A, except XVIII}

18.301 Introduction to Physical -
Mathematics | o Vg

Prereq.: 18.03 or 18.031 !/

. Year: G (1)-

3-0-9.

Prereq.: 18.03
Year: U (1)
3-0-9

18.285 Introduction to Functions of a
Complex Variable (A}

Prereq.: 18.115 or 18.284
Year: G (2)
3-0-9

Complex numbers, analytic functiqn_s:, Riemann_

surfaces for certain functions, Cauchy’s
theorem, singularities, residues, contour
integrals, conformal mapping, Schwarz-
Christoffel transformation, series and
sequences, analytic continuation, harmonic
functions, conjugate functions, the gamma
function, second-order linear differential
equations and special functions. Laplace
transforms, asymptotic series, saddle-point
method, Hilbert transforms. Singular integral
equations. More advanced than 18.04. '
13;2\,34: C. M. Bender, 18.285: Y. Lau

18.295 Tensor Caloulus {A)

Prereq.: 18.031 or 18.085 or 18.700
Year: G'(2) ‘
3-0-9-

Tensors and Riemannian geometry with
emphasis on geometric ideas and applications
to mechanics and general relativity. (Alternate
years. Not offered 1975-76.)

L. N. Howard

Interdependence of mathematics and scientific
problems, examples;.deterministic and random
processes; particle mechanics and differential -
equations, Brownian motion and random walk;
Fourier analysis; tensors; partial’ differential .
equations of mathematical physics and- - o
continuum mechanics. =~ = Vnediann
C. C. Lin .

18.302 Introduction to Physical -
Mathematics 1l o il

Prereq.: 18.04 or 18.284 or 18.301

Year; U (2) : : .

3-0-9 : i i
Partial differential-equations of mathemnatical- -
physics, classification and solution of boundary:
value problems, method of separation of” . i
variables. Sturm-Liouville problems, Fourier .-
integrals, integral transforms. Bessel funttions
and other special functions. Applications of
calculus of variations. (A knowledge of - .
complex variables desirable but not essential.)
S. A. Orszag R et

18.305 Methods of Applied Mathematics | (A)
Pr:ﬁeq.: 18.071:0or 18.075 or 18.284 ~

Year: G (1) . : ;
3""0-9 ; ; P T
18.306 Methods of Applied Mathematics 11 (4) -
Prereq.: 18.305 Y
Year: G (2)

3-0-9 :
A comprehensive treatment of the advanced .
methods of applied mathematics. Term 1:
asymptotic behavior of differential and _
difference equations; asymptotic evaluation of
integrals; regular and singular perturbation
methods; boundary-layer techniques; wWKB
method; mulitiple scales; divergent series,
Term 2: partial differential equations; transform
methods; characteristics, initial and boundary-
value problems; Green's functions; numerical
methods, singular perturbation problems;
nonlinear wave propagation. ; :
18.305: S. A. Orszag, 18.306: C. M. Bender




ilton-Jacobi theory, Fourier integral
ors, initial-value: problem for hyperbolic
oris, general existence and uniqueness
ems in terms of characteristics, spectral

ions, Fourier transforms and
. definition of pseudoditferential
their continuity properties, the
kernel, and the functional calculus.
d hypeelliptic pseudodifferential
tors. The H,, m-spaces, Boundary value
ablems. Pseudodifferential operators on
ds and the Atiyah-Singer index
em. (Not offered 1975-76.)

rvey of contemporary. theory of stochastic
ocesses. Independence, zero-one laws,
les, stopping rules, stationary
s, elements of ergodic theory; Markov
. Characteristic functions, central limit
lems, stable laws: renewal theory,
erian theory, Gaussian processes and
eir spectral theory, Brownian mation, the
fong Markov property, the variance theorem;
Kolmogorov-Smirnov statistics, processes with
sndent increments, diffusion theory.
pics selected each year from these and.
¢s."(May be repeated for credit. Not

n processes, sample function
, equivalence and singularity of
. the isonormal process, and other

18.177 Introduction to Stochastic
Processes (A)

Prereq.: 18.313
Year: G (2)
3-0-9

Topics in stochastic processes, includi
random walks, Poisson and birth-death
processes, Brownian motion and diffusion.
Emphasis on corinections with differential and
integral equations. (Not offered 1975-76.)
D. B. Ray

18.1 941 Saminar in Analysis

Prereq.: 18.100 or 18.301
Year: U (2)
3-0-9

Seminars in several topics, for mathematics .
majors. Each under the direction of a faculty
member whose special interest is in the field
of the seminar. Reports and discussions by
students on topics taken from current journals
or from texts not regularly used in other
mathematics subjects. Certain topics may

require an additional prerequisite. (Not offered

1975-76.) -
L.NfHowmd

18.199 Topics in Analysis (&)

Prereq.: Permission of Instructor
Year: G (1, 2)
3-0-9

‘Topics vary from term to term; may be
repeated'for credit. (Not offered 1975-76.)

—

18.235J The Mathematics of Quantum
Mechanics (A)

(Same subject as 8.372J)
Prereq.: Permission of Instructor

" Year: G (1)

3-0-9

Topics in elementary analysis and functional
analysis that are important for quantum -
mechanics: linear spaces; topological spaces;
measure theory; Hilbert spaces. The subject
leads up to the definition of a self-adjoint
operator and the spectral decomposition
theorem for such operators. It is intended that
this subject will supplement and complement
the usual subjects in quantum mechanics and
mathematical methods by: (1) outlining the
mathematical foundations of quantum
mechanics; (2) introducing the student to
modern mathematical concepts and
techriiques; (3) providing some background
for modern quantum field theory. (Not offered
1975-76.) .

E. H. Lieb

18.238J Modern Statistical Mechanics

{Same subject as 8.336.)
Prereq.: 8.334

Year: G (2)

3-0-9

Selected topics, primarily in equilibrium .
statistical mechanics, with emphasis on -
rigorous mathematical results. Discussio
detail of exactly soluble models such as
two-dimensional Ising and ferroelectric m
‘Theories of phase transitions. i
K. Hepp -

"18.247 Topics in Operator Theory. {A)

Prereq.: 18.126
Year: G (1)
3-0-9

Topics vary from year to year; may be .
repeated for credit. Recent topics have
included the spectral theorem for normal
operators, C'-algebras, von Neumann a
group represgntations and seémigroups;
perturbation and scattering theory. ‘
{Not offered 1975-76.)

I. E. Segal :

18.256 Mathematical Methods of Adva
Physical Theory {A) .

Prereq.: 18.125
Year: G (1)
3-0-9 :

Compact rigorous methods which have fol
application in physical field and particle. it
theory. Spectral theory in Hilbert space;
perturbation and scattering theory; ;
evolutionary partial differential equations.
Group representations in Hilbert space;
operator algebra; functional integratio
Examples from relativistic wave equatiol
quantum field theory. (Not offered 1975~
I. E. Segal

18,257 Mathematical Theory of Quan
Fields (A) .

Prereq.: 18.125

Year: G-(2)

3-0-9

The general theory of quantized relativi
fields. Introduction to the problem of the.
construction of nonlinear fields. (Not ©Of
1975-76.)

I. E. Segal




8.307 Methods of Applied

salculus of variations; Integral equations
Volterra equations, Fredholm equations,
iener-Hopf equations, singular integral
tions); perturbation methods for partial
ifférential equations; group theory and group
resentations. (Not offered 1975-76.)

B 08 Wavo Motlcm (A)

ew of linear-waves. Nonlinear interactions,
nances, instabilities. Long waves, breaking,
ns. Korteweg-de Vries equation and
he inverse seattenng method. Nonlinear
lispersive waves,: muhlphase modes. Random
aves and closure. Nonlinear stability,
ion phenomena. Special topics. (Not
red 1975-76) '
. ‘Benney

8.313 Probability

18.315 Combinatorial Theory (A)

18.350 Introduction to Fluid Mechanics

ereq 18.002 or 18.02
ar:-U (2) SD
0-9 -

troduction to basic probabilistic techniques
all_branches of science, with emphasis on
ic processes. Topics selected from;
ndepandsm Random variables, renewal
veory, elements of queueing theory, Markov
ocesses, Brownian motion, the invariance
P ciple, Poisson processes, branching
ocesses. Content varies from year to year,
d subject can be taken in successive years
ith the consent of the instructor.
-C. Rota

Prereq.: 18.002 or 18. 02
Year: G (1)
3-0-9

Prereq.: 18.075 or 78.3017
Year: U (2)
3-0-9

Survey of combinatorial problems of current

research interest. This year emphasis on

asymptotic enumeration of combinatorial
structures, extremal properties on partial
orders and Boolean algebras, sums of.vectors,
constructions of degree sequence realizations.
Content varies from year to year; may be
repeated for credit. -

D. J. Kleitman

18.318 Theory and Application of Finite
Fields

Prereq.: 18.411 or IB 703
Year: U (2).
3-0-9

Structure of ﬂmta fields, wnh applications to

" coding theory and number theory. An  ~

introduction to equations over finite fields,
including Gauss and Jacobi sums, reciprocity
theorems, and special cases of the zeta )
function. Cyclotomy with applicatioris to
difference sets. Finite Fourier analysis and.
weight congruences for cyclic codes. A prior
acquaintance with finite fields not needed.
(Not offered 1975-76.)

R. P. Stanley

18.325 Topics in Applied Mathematics (A)

8. 314 Applmd Combinatorial Analysis
eq.; 18.001 or 18.01 ‘

rablems involving dlscrete optlmszat:on
: niques from graph theory, matching
eory, network flows, linear and integer
rog mmmg Other topics include games,
snﬁmg and coding.
P, Stam‘ey

Prereq.: Permission of Instructor
Year: G (2)
3-0-9 ‘

Content varies from year to year. Second term

'1976: readings from current research papers

in Combinatorics. Topics to be chosen and
presented by the class.
D.-J Kleitman

18.326 Numerical Methods of Applied
Mathematics (A)

Prereq.: 18.075, 18.700
Year: G (2)
3-0-9

Introduction to the theory and application of
numerical methods. Survey of numerical linear
algebra, numerical solution of differential
equations, approximation theory. Emphasis on
finite difference, finite element, and spectral
methods for solution of partial differential
equations. Applications to equilibrium,
diffusion, and wave problems, especially
problems of current research interest. (Not
offered 1975-76.)

S. A. Orszag

Elementary theorems of ideal fluids. Some
basic concepts drawn from the mathematical

- description. Potential flows; vortex motions::

Waves; group velocity; normal modes;

- instability. Elements of the theory of viscou

fluids; some exact solutions; slow flows;
boundary layer theory.
D. J. Benney

18.356 Rotating Fluids (A)

Prereq.: 18.305, 18.350

Year: G (2)

3-0-9

General theory of rotating fluid motions; tra
sient flows; effects of viscosity, stratification
and compressibility; non-linear interactions
wave motions; applications.

W. V. R. Malkus

18.357 Seminar in Fluid Dynamics (A)
Prereq.: 18.305, 18. 350
Year: G (1)

3-0-9

Discussion of current work on stability theg
non-linear flows, turbulence, hydromagnieti
and geophysical fluid dynamics. Students

contribute a critique of a recent paper or t

- formulation and defense of a novel problem

W. V. R. Malkus

18.358 Hydrodynamic Stability and
Turbulence (A} ]

Prereq.: 18.350
Year: G (2) -
3-0-9

Laminar flows, linear instability, finite-
amplitude theory and turbulence. Exar,npl
shearing flow, convection, rotating flow,
hydromagnetics. Compact reviews and dem
strations. Modified and singular perturbati
theory developed for detailed flow studies.
tistical and optimal theories developed for
bulence studies. Applications to biophysics
engineering, geophysics and astrophysics.
(Not offered 1975-76.)

S. A. Orszag -




M

A RE

Introduction to Dynamics in
g .

18.395 Mathematical Theory of Modein
Physics (A)

- 18.075 or 18.301
2)

Prereq.: 18:302 or 18.305 or 8.321
Year: G (1)
3-0-9

ynamical problems in astrophysics on
. Expanding universe, Newtonian and
an theories. Galaxies, mathematical
ption of stellar systems. Selected topics
qalactic structure, interacting galaxies,
s. Interstellar medium, star
Emden spheres, stellar pulsations.
ary and stellar orbits. (Not offered
=76.) o

8.06; 18.076 or 18.302
2) ' ;

nd compositions of galaxies; mass

tions and kinematics. General dynamics\
. solutions. Post-Newtonian approximation.

r systems; Liouville and Boltzmann
ns, isolating integrals; encounters,

tion times; epicyclic stellar orbits.

iics of interstellar material: observations;
agnetic,equations; gravitational stability

jas. Theory of star clusters and elliptical

25, Gravitational stability of
ped galaxy; spiral structure. (Not
1975-76.) %

76 Galaxies, and Their Dynamics (A)

8.03; 18.076 or 18.301 or 18.370

atroduction to modern observational
including the Palomar Sky Survey, the
ble Atlas and Arp's Atlas of Peculiar
xies, followed by critical examination of
g dynamical theories on the origin and
res and groupings of galaxies. Ideas on
formation. Dynamics of stars in
al galaxies, and of galaxjes themselves
sters: relaxation, dynamical friction,
‘mixing, self-consistency, n-body
utations. Stellar and continuum dynamics
isk galaxies: orbits, equilibria, instabilities,
es; modes, bars, spiral theories and
ments. Tidal interactions between
es. Some dynamics of galactic nuclei.
omre ;

Emphasizes modern applications of group
theory to particle physics. ‘Representations of

the Rotation, Lorentz, Poincaré and Symmetric

Groups. Internal Symmetry Groups.
Characters. Young Tableaux. Gauge Groups.
Applications to the spectra and, interactions- of
elementary particles, nuclei and atoms.

J. Mandula )

18.397 General Relativity (A)

Prereq.: 18,965, 18.966, 18.969
Year: G (2)
3-0-9

Structure of space-time manifold; elements of
tensor analysis and differential geometry,
differential forms, spinors, topology. Symmetry
groups. General covariance. Principle of
equivalence. Einstein field ‘equations. Exact

\ Gravitational radiation and radiation reaction.
Conservation laws and *'pseudotensors.”’ :
Classification of the Weyl tensor, equation of
geodesic deviation, peeling theorem.
Continuum mechanics. Thermodynamics.
Geometrical optics. Space-like vector fields.
Gravitational collapse, singularity theorems.
Applications to astrophysics cosmology.
Content varying from year to year.

(Not offered 1975-76.)
. M. Singer

18.401 Control Theory

18.404 Seminar in Computer Calculus

Prereq.: 18.001
Year: U (1, 2)
2-2-2

A freshman-sophomore level subject designhed

to enhance the understanding of catculus:
concepts through formulation and solutior
problems in calculus on computers, and
provide calculus- students with a working
knowledge of modern computer system
Introduction to computer languages | !
MACSYMA. Numerical and symbolic com
techniques, differentiation, integration; -
iteration and perturbation procedures, etc:
Students have access to time-shared
computing systems. Enroliment limited.
Term 1: R. LaBudde T
Term 2: P. S.-H Wang

Prereq.: 18.03 or 18.031
Year: U (2) -
3-0-9

Introduction to foundations of control theory.
Controllability, observability, dynamic
programming, maximum principle, optimal .
control, Lyapunov stability, and related topics
discussed in suitable linear and nonlinear
systems, with an emphasis on the geometrical

and physical meaning of examples and proofs.

G. Carpenter

18.411 Applied Algebra

Prereq.; —— ‘

Year: U (2)

3-0-9

Applications of modern algebra, at an
introductory level, to selected topics in
mathematics of interest to computer

and related fields. Modern and classical
algebra developed as it is_needed. Topi
coding ‘theory, shift registers, finite Fourt
transforms, Boolean algebra, theory of
equations. :

C. Greene

18.420 Introduction to the Mathem

Theory of Computation
" Prereq.: ——

Year: U (2) SD

3-0-9 :
Abstract models of computation: finite
automata, Turing machines, recursive f
theory. Computable and non-computabl
functions. .Grammars and string processi
Representation of programs and data.
Correctness of algorithms.

M. Fredman

18.424 Seminar in Computation

Prereq.:
Year: U (1, 2)
3-0-9

Seminars for mathematics majors in s
topics, each under the direction of a f
member whose special interest is in the
of the seminar. Reports and discussion
students on.topics taken from current j

" or from texts not regularly used in othe

mathematics subjects. Certain topics mi
require an additional prerequisite. (Not
1975-76.) :

P. S.-H. Wang




18. 425 “Theory.of Computers (Aj !

18.437J Algorithms (A)

18.440 Probability and Random Vnrlabl.q '

Prereq., Permission of the Instructor
Year: G (2)
-3-0-9

: Study of 'various algomhrmc problems from
the point of view of their computational -

- complexity. Methods for establishing lower
‘baunds on complexity as well as elegant
a!gthms for achieving upper bounds
presented The computational problems. treated

.are. from algebm logic, combinatorics, formal
language theory and switching theory.
Students should have had a basic algebra
sub]em. including linear algebra.

_'M’ Q. Rabin

18 427 Formal Language Theory (A)

. 18,411 or.18.703
@ -

(18.429)

(Same subject as 6.851J)
Prereq.: 18.03 or 18.031
Year: G (1)

3-0-9

(18.303)

(Revised: Unit change)
Prereq.: 18.002 or 18.02
Year: U (1, 2) SD

4-0-8

The design and mathematical analysis of basic
algorithms for computer science. Parsing,
sorting, searching, data structures, shortest
path methods; computation of integer, matrix,
polynomial, and 'string operations. Emphasis.
on techniques leading to asymptotically

_efficient methods. (Familiarity with cnmpuler

programming required.)
M. L. Fredman, M. J. Fischer

18.438J Advanced Algorithms (A} .
(New)

of language spécification. Finiteme,

. ‘acceptors: finite-stats,
stack machines and linear

of languages Time and spacabounded
‘machines. Decldahle and undecldablb

. (Same subject as 6. 354J)

Prereq.: 6.851J or 18.437J, 6 043 or
18.700 .

Year: G (2) ) ’

3-0-9 ;

Exploration in greater depth of some top:cs
from 6.851.J)/18.437J. New topics including
network and matroid algorithms, advanced
graph algorithms, and problems from logic.
Greater emphasis on the underlying models of
computation and on precise mathematical
analysis.

M. L. Fredman, M. J. Fischer

18.439 Decidability
{New)

Prereq.: 18.511 or 18.515
Year: G {1)
3-0-9 :

a_pphr:atmn of computer systems for
: 'ﬁm}mmemel applied mathematics. Use of
M CSYMA a computer system for

Comprehensive treatment of modern
decidability results for algebraic systems,
second-order theories, various theories of
ordered sets etc. Methods used include
automata theory and algebraic tools. Lower
bounds on the complexity of the decision
problems in.question also given. Students
should be familiar with the algebrauc theory of
fields.

M. O. Rabin

A standardized introduction to probability
covering the basic topics useful in
applications. Probability spaces, random
variables, distribution functions, expected -
value. Binomial, geomietric, hypergeometric,

‘Poisson distributions. Uniform, exponential,

normal, gamma and beta distributions. Mean:
variance, moments and generating functions

‘Conditional probability, Bayes theorem, joirit

distributions, and distributions of transform

random variables. Tchebychev inequality, tay
of large numbers and central limit theorem.:
Multivariate normal distribution, covariances

.and correlation. Random walk and Markov.”

processes. Some applications to statistics an
decision theory. 3
Term 1: H. Chernoff

Term 2: Staff

18.441 Statistical Inference

(A, except XVIII)

(18.304) ‘

(Revised: Unit change) 5
Prereq.: 6.041 or 18.440 or 18.313
Year: U (1, 2), G (1, 2)

4-0-8

Introduction to statistical inference. Decision
theory, hypothesis testing, point and interval
estimation. Bayesian methods, -
maximume-likelihood and Ilkallhood-ratlo tga
Chi-square goodness of fit tests. Comparisor
of populations by parametric and
non-parametric methods. Analysis of variai
regression and correlation. Sequential ana
if time permits. Treatment more mathema
than that of 18.05 and more detalled in'i
treatment of statistics. :
Term 1: Staff

Term 2: H. Chernoff

18.443 Statistics for Applications
(18.312) )

Prereq.: 18.440 or 18.313 or 6.041
Year: U (1) SD

4-0-8

A broad treatment of statistics concentratin
on specific statistical techniques used in -
science and industry. Topics: hypothesis
testing and estimation. Chi-square goodness
fit, regression, correlation, analysis of v
and experimental design. Treatment more
oriented toward application and less towa
theory than 18.441.

Staff




| Logic

52 Introduction to:Stochastic
ses (A)

18.457J Statistics for Model Building (4)
(New) .

.345)
he subject as 15.073J)

18.313 or 18.440 or 6.041
)-8

seluction to the theory and application of
astic processes. Examnples of empirical
nomena for which stochastic processes
vide mathematical models. Random walk,
ibler’s ruin, recurrent events, discrete-time
arkov chains, Branching processes, Poisson
£ESSes, non-homogeneous Poisson =’
esses, compound Poisson processes,
val theory. _Continuous-time Markov,
s, birth and death processes, queueing
and Brownian motion. Time permitting,
litional topics chosen from: semi-Markov
rocesses, Markov renewal processes, Markov
igion process, inventory theory and

eory and application of techniques used in
ysis of variance and design of

periments. General linear hypothesis.
ression. Various models in analysis of
ihce and the analysis of covariance.
witaneous confidence intervals. Desigri of

ndomized blocks and latin squares. Factorial

iments and confounding. Response

ty and application of commonly used
ués involving multivariate data.
on devoted to specific applications, and
5 tomputational facilities for applying the
hods. Topics selected from the following:
vatiate regression, discriminant analysis
pattern classification using nearest
bor methods: Cluster analysis, factor”
lysis and principal components.
dimensional scale analysis. Contingency

(Same subject as 15.063J)

Prereq.: 18.441 or 18.443 or 15.075
Year: G (2)

3-0-9 ‘

Designed to be a second subject in data
analysis and applied statistics for those
interested in model building, calibration and
validation. Topics: linear and non-linear
regression, analysis of variance, robust and
Bayesian regression, selection of variables,
forecasting, statistical computing and graphical
presentation of data. Terrh paper required.

R. E. Welsch, H. Chemoff

18.459 Statistical Laboratory (A)
(New) - e

18.511 Introduction to Mathematical Logit
Prereq.: e
Year: U (2)

3-0-9

Prepositionhal and predicate logic. Elementary.
model theory, completeness, compaciness,
and Lowenheim-Skolem theorems; elementary
recursion theory, enumeration and -recursion’
theorems: elementary set theory, ordirials;
cardinals, and transfinite induction. Godel
incompleteness theorems. Special additional
topics ‘as tima permits. (While this subject.has
no formal prerequisite, any Course XVill ' :
subject with first decimal digit one orhigher
will be adequate preparation.) - o
P. Lavori i

18.515 Mathematical Logic.(A)

Prereq.: Permission of Instructor
Year: G (1, 2)
2-0-4

Lectures consist of presentations of applied
problems with or without solutions. Students
axpéc_ted to give a presentation based on the
literature or the solution of a minor problem.
The solution of a major problemn serves as the
basis for a Master’s thesis.

Staff

18.465 Topics in Statistics (A)
(18.349) '

Prereq.: Permission of Instructor
Year: G (1, 2)

3-0-9

Introduction to some special theoretical topics
in mathematical statistics at an intermediate
level. Students assumed to be familiar with
the elements of probability theory and the
fundamental concepts and basic techniques of

_statistical inference. Topics chosen from:

optimal design of experiments, large sample
theory, sequential analysis and multivariate
analysis. Other topics chosen in accordance
with the interests of the students. (Offered
only second term 1975-76)

A. J. Petkau

18.466 Mathematical Statistics (A)

(18.185) y

Prereq.: 18.125, 18.313
Year: G (1)

3-0-9

Sampling, tests of significance, power of tests,
estimation, confidence reglons, order statistics,
directional data (circles and spheres), analysis
of variance, decision theory. More
mathematically advanced than 18.441; uses
measure theory and integration over general
probability spaces.

R. M. Dudley

Prereq.: Permission of Instructor -
Year: G (1) - : —

3-0-9 o e

Similar to 18.511 but at a faster pace.
Additional topics varying from yéar to year; for:

_ example: model-theoretic preservation’

theorems, elementary priority arguments; or.
constructible sets. (While this subject has no
formal prerequisite, any Course XVIII subjéect
with first decimal digit one or higher will
adequate preparation.) =
G.-C. Rota ' ; +

18.526 Seminar in Logic (A, except XVIll)

Prereq.: 18.515 or 18.5561 or 24.241
Year: G (2)
Arr.

_ Directed presentation by students of topics of

interest from various areas of logic. Sourcés.

- include current journals as well as texts and -

monographs. Contént varies from year to
may be repeated for credit.
E. M. Kleinberg :

18.565 Recursion Theory (A)

Prereq.: 18.5611 or 18.615
Year: G (2)
3-0-9

Review of elementary recursive function
theory. Ordinary recursion theory. Degree
theory. Priority arguments. "
E. M. Kleinberg

18.566 Higher Recursion Theory (A)

Prereq.: 18.565

Year: G (2)

3-0-9

'Recursion on initial segments of ordinals and
in objects of finite type. Post's problem,
hyperregularity, stability, k-sections. (Not .
offered 1975-76.)

G. E. Sacks




M T 1975

Algebra and Number
Theory

575 Theory of Models (A).

18.587 Infinitary Combinatorics (A) -

2 18.511 or 18.515

9

Prereq.: 18.5685
Year: G (2) . ~
3-0-9 ‘

18.700 Linear Algebra
Prereq.: 18.002 or 18.02
Year: U.(1, 2) SD

3-0-9 :

The compactness theorem,. elementary
ubstructures, indiscernibles, orley rank,
categoricity in power. Modelcompletensss,
elimination of quantifiers. Ultraproducts.
Lavori

Applications to algebraic theories: Hilbert's-
7th: problem; Ax and Kochen’s work on

¢ fields; algebraically closed division rings

and groups; model-completeness or
oricity of various algebraic theories.
offered 1975-76.)

c set theory. Constructible sets.
lependence of the axiom of choice and of
neralized continuum hypothesis. A
in which every set of reals is Lebesgue
ble. Measurable cardinals and the
ence of nonconstructible sets of integers.
S. Kroonenberg

valued models. Independence of
ouslin’s hypothesis. Admissible ordinals.
ge cardinal axioms. The axiom of
determinateness.. (Not offered 1975-76.) .
.M. Kleinberg ‘

Advanced. treatment of pure set theory with an

emphasis on problems of current research -

_interest. New set thearetic axioms inspired by

generalizations of Ramsey's theorem.
Connections with indiscernibility.and
strengthened Lowenhein-Skolem theorems.
Related equiconisistency results. Measurable
cardinals and compact cardinals. Relative
strengths of the various partition relations and
large cardinal axioms in general. Infinite
exponent partition relations and connections
with the axiom of determinateness. (Not
offered 1975-76.) )

E. M. Kleinberg

18.595 Seminar on Current Topics in Logic (A)

Prereq.: 18.565, 18.575, 18.585
Year: G (1, 2)

" Arr.

Analysis of results of current interest in logic.
Students present for general discussion recent
developments in the field. Formal and informal
sources used. Topics vary from year to year;
may be repeated for credit.

G. E. Sacks

Basic subject on matrix theory and linear
algebra, emphasizing the topics most useful in;
other disciplines. Covers the fundamental *
theory: systems of equations, vector spaces,
determinants, eigenvalues, similarity, positiv
definite matrices and quadratic forms. .

. Applications given to such topics as Gauss
_ elimination with pivoting, least squares

approximations, stability of systems of
differential equations, and Rayleigh-Ritz
variational techniques. Compared with 18.7
this subject is ‘oriented more towards linear.
algebra as used in applications, and less
towards theorems and proofs. '

W. G. Strang and Staff

18.701 Algebra |

Prereq.: 18.002 or 18.02
Year: U (1) '
3-0-9

18.702 Algebra Il

Prereq.: 18.701
Year: U (2)
3-0-9

- Similar to the 18.700-18.703 sequence, t

somewhat more extensive and theoretical.
Some experience with linear equations énd
matrices (as in 18.03) helpful. First term
determinants, matrix groups, eigenvectors,
symmetry, Sylow theorems, bilinear forms.
Second term: ideals, polynomial rings, unig
factorization, modules, Jordan form for
matrices, extension fields and Galois theory
Term 1: R. D. Shafer i
Term 2: M. Artin

- 18.703 Modern Algebra

Prereq.: 18.002 or 18.02
Year: U (1, 2) SD
3-0-9 :

A one term treatment,. covering the traditio
algebra topics which have found greatest
application in science and engineering as
as in other mathematical disciplines: grou
theory, with emphasis on finite groups; rin
theory, including ideals, unique factorizati
in polynomial and Euclidean rings; field
theory, including properties and applicatio
of finite fields. 18.700 and 18.703 tog

" . cover most of basic algebra. 18.700 or

18.710 should precede 18.703 if both
subjects are to be taken. Open to students
with some experience in abstract thinking
{college level mathematics). .
Term t: S. L. Kleiman

Term 2: D. G. Quillen




MIT 1975

3,704 Seminar in Algebra and Number
eory :

eq.: 18.702 or 18.703

Serninars for mathematics majors in: saveral
opics, each under the direction of a faculty
ember whose special interest is in the field
e seminar. Reports and discussion by,
udents on topics taken from current journals
 from texts not regularly used in other
thematics subjects.
m-1: S. L. Kleiman

‘105 Algebra 111 (A)
H;
: 18.701, 18.702; or 18.700,

anscendental extensions of fields; noetherian
ngs and modules, basis theorem, primary
tecomposition; localization and tensor product;
egral dependence, normalization,
Istellensatz, classical ideal theory;
limension theory; introduction to homologlcal
ebra.

8.706 Algebra IV (A)

18.716 Homological Algebra (A)

18.737 Linear Algebraic Gn;upu {A)

Prereq.: 18.705
Year: G- (1)
3-0-9

Prereq.: 18.705
Year: G (2)
3-0-9

18.716 Homological Algebra (A}

Prereq.: 1 8.715
Year: G (2) '

~ 3-0-9

Classifying spaces of categories, higher
K-groups, exact sequences in K-theory,
calculations. Familiarity with, homotopy and
cohomology groups required. (Not offered
1975-76.)

D. G. Quillen

18.725 Algebraic Geometry (A) .

Prereq.: 18.705

Year: G (1)

3-0-9

Introduction to contemporary algebraic
geometry. Affine and projective schemes. Basic
computations of cohomology groups of quasi-
coherent sheaves. Riemann-Roch theorem for
curves.and surfaces. .

M. Artin

18.727 Topics in Atgobra.ic Geome!r} {A)

Prereq.: 18.725
Year: G (2)
3-0-9

eq.: 18.702 or 18.700, 18.703

' Basic topics in non-commutative algebra, to be
selected from such areas as: Wedderburn
tructure theory of rings, group
representations, Lie and other non-associative
Igebras, algebraic groups. Content varies
rom year to year.
B. Kostant.

18.710. Abstract Linear Algebra

Prereq.: 18.002 or 18.02
Year: U (1, 2) SD
- 3-0-9

An algebraic treatment of linear algebra
‘including vector spaces, systems of linear

- ‘equations, bases, linear independence,

- matrices, determinants, eigenvalues, inner

. products, quadratlc forms, and canonical
orms of matrices. More theoretical than
18.700, with less emphasis on matrix theory

and-applications.

Term 1: D. G. Quillen

Term 2: B. Kostant

Topics varying from year to year; may be
repeated for credit. Topics in the past few
years have included generalized Riemann-Roch
theorem, etale homology, algebraic spaces,
Riemann hypothesis for curves over finite

fields, deformation theory, topics in the theory '

of algebraic surfaces. 1975-76: Contmuataon
and completion of 18.725.
M. A_mn

18.735 Topics in Algebra (A}

Prereq.: 18.702 or 18.703

Year: G (1)

3-0-9

Content varies yearly; may be repeated for
credit. Topics in the past few-years have
included algebraic groups, non-commutative
rings and-algebras, Lie algebras, non-
associative algebras, local rings, algebraic
K-theory, arithmetic theory of quadratic forms.

- (Not offered 1975-76.)

N. Ankeny

An introduction to the class;flcatlon of affine :
groups over an algebraically closed field via:
their _representations as groups of mveruble
matrices. Topics: the representation theorem,
semi-invariants, algebraic tori, the Jordan
decomposition, the Borel fixed-point theorem,’
the Lie-Kolchen theorem, Borel subgroups;
Cartan subgroups, the Weyl group, root
systems, Bruhat daoomposnmn Dynkln
diagrams, Young diagrams. No algebraic
geometry presupposed. (Not offered
1975-76.)

—_— i

18.755 Lie Groups am‘l Lie Algsbm w

Prereq.: 18.101 \
Year: G (1)
3-0-9 |

Topology and structure of the classical linear
groups. Basic theory of Lie groups:
exponential map, subgroups, homogeneous
spaces, automorphism groups, Campbell-
Hausdorff formula. Structure of Lie algebras
S. Helgasan

18.756 Analysis of Lll Groups (A)

Prereq.: 18.755
Year: G (2)

- 3-0-9

Semisimple Lie groups and symmetnc spac
Topics in function theory on symmatnc
spaces, such as Fourier analysis and Radon
transform, invariant differential operators: -and -
potential theory. Emphasis on connections
with classical analysis and representation
theory.

S. Helgason

18.757 Representations of Lie Groups (A)

Prereq.: 18.755
Year: G (1)
3-0-9

Unitary representation of Lie groups, in the
framework of Hamlttoman mechanics and
quantizations.

. B. Kostant




Mt 1875

‘Topology and Geometry

Algthraic Number Thnnry (A)

18.775
(2}

of algabrnig: number fields. Ideals,
numbers, units, zeta functions, prime
_Hhaorsm, abelian L-series and reciprocity
Non-abelian L-series, Chebotarev density
orem, Brauer-Siegel theorem and -
S8 ber pro'blams

rmulge. Approilmatlbns of the real numbers
, Kronecker’'s theorem, and the

orms and quadratic number: fields.
tafy proof of the prime number

jon of Dirichlet series including the
‘zeta function and Dirichlet
ons. Proof of the prime number
orem and generahzatlons to primes in
i¢ ‘progressions. Sign change problems
iding the logarithmic integral of x minus
ber of primes < x. Asymptotic
tula for the partition functions. (Not
¥ 1975 76.)

18.786 Topms in Number Theory

req.: Permission of Instructor
G (1, 2)

ed for credit. Topics in the past few
i udad Diophantine analysis and

umber fields and complex
ation. (Not offered 1975-76.)

" 18.794 Seminar in Algebra and Number

Thaqry

18.901 Introduction to Topology (A except’
XV

Prereq.: ——
Year: U (1, 2)
3-0-9

Prereq.: 18.100; 78.7017 or 18.703
Year: U (1,2) G (1, 2)
3-0-9

Semmam in several topu:s for mathamahcs
majors. Each under the direction of a faculty
member whose special interest is in jthe field
of the seminar. Reports and discussions by
students on topics taken from current journals
or from texts not regularly used in other
mathematics subjects. (Not offered 1975-76.)
Staff -

Topological spaces, connectedness,
compactness, continuous functions, separation
axioms, product spaces, function spaces, !
.metrization thegrems. The fundamental grouy
A one-term introduction covering topics
fundamental to- modern analysis and geometry
Intended for those going on for graduate
waork.

Term 1: J. R Munkres

Term 2: M. W. Davis

18.903 Introduction to Algebraic Topology
Prereq.: 18.100; 18.701 or 18‘ 703

Year: U (1)

3-0-9

Introduction to some of the ideas of algebrai
topology, but less advanced than 18.901 and
18.905. The notions of homotopy, zero and
first cohomology groups, and their properti
studied. Proof of the Jordan curve theorem.
Classification of two-dimensional mamfolds
(Not offered 1975-76)

F. P. Peterson

18.904 Seminar in Topology

Prereq.: 18.901
Year: U (1)
3-0-9

Seminars for mathematics majors in several
topics, each under the direction of a faculty
member whose special interest is in the fiel

of the seminar. Reports and discussion by -
students on-topics taken from current journaisa
or from texts not regularly used in other
mathematics subjects. Certain topics may
require an additional prerequisite.

F. P. Peterson N

18.905 Algebraic Topology (A)

Prereq.: 18.702 or 18.700, 18.703;
18.901

Year: G (1)

3-0-9

18.906 Algebraic Topology (A)

Prereq.: 18.905

Year: G (2)

3-0-9

Fundamental group, covering spaces,
“simplicial homology, simplicial approxlrnatr
manifolds. Homology and cohomology of -
topoalogical spaces, universal coefficient
theorem, plus additional topics to be chosel
by the instructor.

E. Miller




3.915 Gradu#te Topology Seminar (A)

18.965 Geometry: of Manifolds {A)
Prereq.: 18.101 )
Year: G (1)

3-0-9

udy and discussion of important original
in the various parts of algebraic and
ential topology.
Kan .

7 Advanced Topology (A)

.: 18.906

satent varying from term to term so that
juate students taking the subject in
sive terms may have an introduction to

otopy theory, cohomology theory, fibre

K-theory, combinatorial topology,
/or differential topology. 1975-76:

8.925 Differential Topology (A)

rereq.: 18.906

anifolds, vector bundles, characteristic
lasses, cobordism, smoothing theory.

950 Elementary Differential G.omotry

phasis on classical theory of space curves
surfaces. Frenet formulas, fundamental
is, theorems of Meusnier and Euler, lines
curvature, asymptotic and conjugate lines,
esics, equations of Gauss,; Cadazzi and
garten, special surfaces, mapping
ems and existence theorems. Additional
10pics to be chosen from geometry in the
e, classical tensor theory and Riemannian

Prereq. 18.101, 18.901
Year: U (1)

tiable manifolds in R"; differentiable
pings; transversality; Sard’s theorem;
section theory; the Euler characteristic of a
fold and the Lefschetz fixed point .
m; integration on manifolds, Stokes’
rem, DeRham cohomology.
Guillemin

18.966 Geometry of Mamfolds (A]

Prereq.: 18.965
Year: G (2)
3-0-9

Differentiable manifolds and mappings,
triangulations and deRham cohomology.
geometric integration theory.

18.965: H. Hecht

18.966: Not offered 1975-76. -

18.969 Topics in Geometry (A)

Prereq.: 18.966
Year: G (1)
3-0-9

Advanced topics in the geometry of mamfalds
Curvature and Characteristic classes, refined

- characteristic classes (Chern-Simons), foliations.

Continued in second term as 18.397. (Not
offered 1975-76.)
I. M. Singer

'18.975 Elliptic Operators (A)

Prereq.: 18.101,
Year: G (1)
3-0-9

18.905

18.976 Elliptic Operators (A)

Prereq.: 18.975
Year: G (2)
3-0-9

Differential, pseudodifferential and Fourier
integral operators on manifolds; applications in
the theory of elliptic operators, and in
particular index theorems and asymptotic
behavior of eigenvalues. (Not offered
1975-76:)

V. W. Guillemin

18.994 Seminar in Geometry

Prereq.:
Year: U (1, 2)
3-0-9

Seminars in several topics, for math majors.
Each under direction of a faculty member
whose interest is in the field of the seminar. °
Reports and discussions by students on topics
from current journals or texts not regularly
‘used in other math subjects. (Not offered
1975-76.)

Staff

18.999 Mathematical Reading

Prereq.: —
Year: G (1, 2)-
Arr. -

Reading of advanced mathematical treatises
under supervision of a member of the Depar
ment. For graduate students desiring advanc
work not provided in regular subjects.

M. Artin




