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College Semlnars

Requirement

A The Currtculum A
‘ For students who matnculated in the fall of 1998 or thereaft

; must mclude

*7 . ; __Snt units to meet the divisional requirements.

students for a modern world that demands perceptlve
- both; w1thm and outside of the frameworks of particular dlsc1p11ne

The Bryn Mawr curriculum is designed to encourage breadth
learning and training in the fundamentals of scholarship in the.
two years, and mature and sophisticated study in depth in a m
program during the last two years. Its overall purpose is to challé
the student and prepare her for the lifelong pleasure and resp
sibility of educating herself and playing a responsible role in ¢
temporary society. The curriculum encourages independerice.
a rigorous but flexible framework of divisional and major requ
ments and fosters:self-recognition for individuals as members
verse communities and constituencies.

The Bryn Mawr curriculum obtains further breadth through
institutional cooperation. Virtually all undergraduate courses a
major programs at Bryn Mawr and Haverford Coﬂ'eges dre op
students from both schools, greatfy increasing the range of av.
subjects. With certain restrictiohs; full-time Bryn Mawr studen
also take courses at Swarthimore Coﬂege, the Unrvers:ty of
sylvania and Villanova: University during the academic yéar wi
payment of addttronal fees.

tudent must include in her program two units of College
e first to be taken in the first semester of the freshman
e second before the end of the sophomore year. (Students
s of 2008 must complete only one college seminar, to be
fall of the freshman year.) Students miust attain a grade
higher in each seminar used to satisfy this requirement.
Mawr recognizes the inherent intellectual value and fun-
ocietal importance of acquiring a level of proficiency
of one or more foreign languages. The study of foreign
serves a number of convergent. curricular and student
ncluding the appreciation of cultugal differences, a global
e across academic disciplines; cognitive insights into the
of language systems, and alternative models of perceiving
essing human experience.

the start of the senior year, each student must have demon-
1owledge of one foreign language by:

g a proficiency test offered by the College every spring

ng a score of at least 690 in a language achievement test
ege Entrance Examination Board, or by passing with
or grade an Advanced Placement IB or A-level test or

g at the College two courses (two units) above the
entary level with an average grade. of at least 2.0 or a grade
east 2.0 in the second coutse or

on-native speaker of English who has demonstrated pro-
in her native language two semesters of College Semi-
or one College Semma: and one wntmg inténsive course.

Students who_ mamculated with the classes of 1 995-20_01 fro
fall of 1991 to January 1998 should consult the Requirements for
A.B. Degree on pages 52-54 of the Undergmduate College Cat

Thirty-two units of work are required for the A.B. clegree.= Th

the start of the senior year, each student must have dem-

«  Two units of College Seminars (one unit for the class of 200
: E -competence in college-level mathematlcs or quantitative

»  One course to meet the quantitative skills requirement:

%P Work to demonstrate the required level of proficiency in foret
B language ; g with an honor: grade an Advanced Placement, IB or A-

eXamination in mathematics or ’

ing one course w1th agrade of at least'ZsO from those de51g-

w1th a“Q”in the Course Guide. | |

\ dents in the classes of 2002—2005 the course or exami-
sed to fulfill the quanntanve reqmrement may not also be
d toward any other requu'ement For students who matriculate
fa]l-of 2002 or thereafter a course uSed to fulﬁll the quanu-

A‘ major subject sequence.

ar

Foreign La
Requirem:

Quantitati
Requnremt
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Brap Mawr

Seminar in Phonology

Seminar in Psycholinguistics

Seminar in Semantics
" Seminar in Syntax

Structure of Juvan

Structure of Navajo

Structure of American Sign Language

Syntax
Translation Workshop

Writing Systems, Decipherment and

230

Cryptography

Mathematics
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Mathematics 'With the exception of Senior Conference,
‘quivalent courses at Haverford or else-
Professors: ere may be substituted for Bryn Mawr

urses. In consultation with a major
iser, a student may also petition the
artment to accept courses in fields out-

side. of mathematics as electives if these
" courses -have. serious mathematical con-
t appropriate to the student’s program.
fath majors are encouraged to com-
te their core requirements ‘other than

Victor J. Donnay (on leave, 2004-05)
Helen G. Grundman, Chair
Rhonda J. Hughes (on leave, semes
Paul M. Melvin

Professor Fmeritus:
Frederic Cunningham Jr.

flsso;iazfe Professor: nior Conference by the end of their
15a lraynor ‘ or year. Senior: Couferem_:cfmust‘ be
Assistant Professor: AT ol jods RSSO 00

ring the possibility of graduate study
mathematics or related fields are urged
go well beyond the minimum require-
nts of the major. In such cases, a suit-
¢ program of study should be designed
th the advice of a major adviser.

Leslie C. Cheng

Instructors:

Mary Louise Cookson
(on leave, semester II)

Peter G. Kasius

Visiting Professor:

Yibiao Pan (semester II) .degree with honors in mathemat-
will 'be awarded by the department
students  who -complete the major in
thematics and also meet the following
ther requiréments: at least two addi-
onal semesters of work at the-300 level
or:above (this includes Supervised Work
403), completion of a meritorious project
nsisting of a written thesis and an oral
jjresentatxon of the thesis, and a ‘major
e point average of at least 8.6, calcu-
lated at the end of the senior yqqr i

Visiting Associate Professor:
Walter Stromquist

The mathematics curriculum is designe
to expose students to a wide spectrum ¢
ideas in modern mathematics, train
dents'in the art of logical reasoning’
clear expression, and provide stud
withi an appreciation of the beauty of
subject and of its vast applicability.

Major Requirements -
A minimum of 10 semester courses
required for the major, including the
core courses listed below and four &
tives at or above the 200 level.

inor Reqmrements | i

minor requires five courses in mathe-
matics at the 200 level or hlghcr, of which
it: least two must be at the 300 level or

Core Requirements: ;
Multivariable Calculus (201; H121)
Linear AIgebra (203; H215)

Real Analysis (301/302; H317/318)
Abstract Algebra (303; H333)
Senior Conference (398 or 399)

vanced Placement

tudents entering with a 4 or 5 on the Cal-
us AB advanced. placement test will
be given credit for Math 101 and should
enroll in Math 102 as their first mathemat-

ics course. Students entering with a4 or 5
on the Calculus BC advanced placement
test will be given credit for Math 101 and
102, and should enroll in Math 201 as
their first mathematics course. All other

. students -are strongly encouraged to take

the Mathematics Placement Exam so they
can be best advised.

AB./M.A. Program
For students entering with advanced place-
ment credits it is possible to earn both the
ABand M.A. degrees in an integrated
program in fouror five yea.rs

See also page 19fora descnptlon of the
3-2 Program in Englneermg and Applied
Science, offered in cooperation with the
California - Institute of Technology, for
earning both anA B. at Bryn Mawr and a
B.S. atCal Tech

Suggested Electives .

Below ' are some’ general guldchnes for
the seléction of electives for students who
wish to pursue a program focuscd in either
pure or applied mathcmatlcs

Pire Mathematics Focus
Strongly recommeénded: -
Transition to Higher Mathematics (206)

' Differenual Equations with |Apphcat10ns

| (210; H204)
A]:sn'act Algebra, semestéi:r II: (304;
| H334) | e
Topology (312; H335) o B
thcuous of Complex Vmables (3;2)

Selcct addmoual courses from

Intt‘oducnon to Topology and Gebmetry
(221)

Parual leferenual Equatlons (31 ID

Topology, semestcr o (313; H336)|

Furictions of Complex Vanahies semes~
ter IT (323)

Number Theory (290 390) )

Chaotic Dynamical Systems (351)

Mathematics 231




Applied Mathematics Focus

Strongly recommended:

Theory of Probability with Applications
(205; H218)

Differential Equations with Applications
(210; H204)

Partial Differential Equations (311)

Select additional courses from:

Statistical Methods and Their Applica-
tions (H203)

Linear Optimization and Game Theory
(H210)

Discrete Mathematics (231)

Applied Mathematics (308)

Functions of Complex Variables (322)

Chaotic Dynamical Systems (351)

Students interested in pursuing gradu-
ate study or careers in economics, busi-
ness or finance should consider taking
205, 210, 225, 310 and 311, and at least
one of 308, H203 or H210. Also strongly
recommended is Introduction to Com-
puter Science (Computer Science 110),
even though it would not count toward the
mathematics major. These students might
also consider a minor in economics and
should consult the economics department
chair as early as possible, ideally during
the spring of sophomore year.

For students who wish to pursue a
more computational major, the Discrete
Mathematics course (231) is highly rec-
ommended. In addition, certain computer
science courses will be accepted as elec-
tives, including Analysis of Algom‘.hms
(H340), Theory of Computation (513345)
and Advanced Topics in Discrete Math-
ematics and Computer Science (H394).
These courses may count toward a com-
puter science minor as well; see the Com-
puter Science I1stmgs on page 131 ‘

Studeénts in the Calculus séquence need
a grade of 2.0 or better to contlnue thh
the next course.

232 Mathematics

001. Fundamentals of Mathematics -
Basic techniques of algebra, analypi
geometry, graphing and trigonometry:
students who need to improve these skill
before entering other courses that.
them, both inside and outside mathen
ics. Placement in this course is by advie
of the department and permission o
instructor. (staff)

101, 102. Calculus with Analytic

Differentiation and " integration of al
braic and elementary transcendét
functions, with the necessary eleme
analytic geometry and trigonometiy
fundamental 'theorem, its role in th
and applications, methods of integr:
applications of the definite integral; i
nite series. May include a compute
component. Prerequisite: math readin
or permission of the instructor. (st
Division II or Quantitative Skills)

104. Elements of Probability and

Basic concepts and applications of
ability theory and statistics, inclu
finite sample spaces, permutations
combinations, random variables, expec
Value, variance, conditional probabxh
hypothesis testing, linear regression j
correlation. The computer is used; pn
knowledge of a computer language is' i
- required. This course may not be tak
after any other statistics course. Preré
uisite: math readiness or permiss
instructor. (staff, Quantitative Skills)

201. Multivariable Calculus
Vectors and geometry in two and threg: &
dimensions, partial derivatives, extr
problems, double and triple integrals, li
and surface integrals, Green’s and Stok
Theorems. May include a computer:
. Prerequisite: 'Mathemati

ﬁngw Masy 2004-05

02 or permission of instructor. (staff, = 221. Introduction to Topology and
ivision II or Quantitative Skills) Geometry

An introduction to the ideas of topology
03. Linear Algebra : and geometry through the study of knots
Matrices and systems of linear equations,  and surfaces in 3-dimensional space. The
ector spaces and linear transformations, ~ course content may vary from year to
eterminants, eigenvalues and eigenvec-  year, but will generally include some his-
ors, inner product spaces and quadratic  torical perspectives and some discussi‘on
orms. May include a computer lab com-  of connections with the natural and life
nent. Prerequisite: Mathematics 102 or  sciences. Corequisite: Mathematics 201
pemlission of instructor. (staff, Division or 203. (staff, Division IT) Not in offered
[ or Quantitative Skills) 2004-05.

05. Theory of Probability with 225. Intmducﬁon to Financial
Applications Mathematics '

Random variables, probablhty distribu-  Topics to be covered include market con-
ions on Rn, limit theorems, random pro- . ventions and instruments, Black-Scho-

. Cesses, Prerequisite: Mathematics 201.  les option-pricing model, and practical

staff, Division IT or Quantitative Skills)  aspects of trading and hedging. All nec-
Not offered in 2004-05. i essary definitions from probability theory
: ‘ (random variables, normal-and lognormal
. Transition to Higher Mathematics distribution, etc.) will be explained. Pre-
introduction to higher mathemat-  requisite: Mathematics 102. Economics
cs with a focus on proof writing. Top- 105 is recommended. (Stromquist, Divi-
cs include active reading of mathemat-  sion II)
cs, constructing appropriate examples, :
blem solving, logical reasoning and  231. Discrete Mathematics .
mmunication of mathematics through  An introduction to discrete mathematics
roofs. Students will develop skills while ~ with strong applications to computer sci-
xploring key concepts from algebra, ence. Topics include set theory, functions
andlysis, topology and other| advanced and. relations, proposmona% logic, proof
fields. Corequisite: Mathematics 203; not ~ techniques, recursion, counlmg tech-
open to stiidents who have had a 300-level ~ niques, difference cquataons, graphs and
math course. (Traynor, Division II) : trees. (Weaver, Division IT or Quantltanve
Skills; cross-listed as' Computer Science
210 Differential Equations w1th 231 and Philosophy 230) | ‘
Applications bl oo
Ordinary differential equandns, includ-  251. Introduction to Chaotic
g general first-order equatlons, linear  Dynamical Systems
eqiiations of higher order and systems of ~ Topics to be covered may mclude itera-
equations, via numerical, geometrical and  tion, orbits, graphical and computer anal-
alytic methods. Applications to phys-  ysis, bifurcations, symbolic dyna;mc§,
ics, biology-and economics. Corequisite: ~ fractals, complex :dynamics and “appli-
Math 201 or Math 203. (Pan, Division II  cations. Prerequisite: Mathematics 102.
or Quantitative Skills) (staff, Division II or Quantitative Skills)
- Not offered in 2004-05.
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290. Elementary Number Theory

Properties of the integers, divisibility,

ptimality and factorization, congruences,

Chinese remainder theorem, multiplica-
tive functions, quadratic residues and
quadratic reciprocity, continued fractions,
and applications to computer science and
cryptography. Prerequisite: Mathemat-
ics 102. (staff, Division II or Quantitative
Skills) Not offered in 2004-05.

295. Selected Topics in Mathematics
This course will cover topics that are not
part of the standard departmental offerings
and will vary from semester to semester.
Students may take this course more than
once. Spring 2005: Elementary Complex
Analysis. Prerequisite: Math 201. (Pan,
Division IT)

301, 302. Introduction to Real Analysis
The real number system, elements of set
theory and topology, continuous : func-
tions, uniform convergence, the Riemann
integral, power series, Fourier series and
other limit processes. Prerequisite: Math-
ematics 201. (Hughes, Pan, Traynor, Divi-
sion II)

303, 304. Abstract Algebra

Groups, rings, fields and their morphisms.
Prerequisite: Mathematics 203. (Cheng,
Grundman, Division II)

311. Partial Differential Equations
Heat and wave equations on bounded an
unbounded domains, Laplace’s equation,
Fourier series and the Fourier transform,
qualitative behavior of solutions, com-
putational methods. Applications to the
physical and life sciences. Prerequisite:
Mathematics 301 or permission of i mstruc—
tor. (Cheng, Division II) -

234
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312, 313. Topology . Number Theory 04. Differential Equations

General topology (topological sp ebraic number fields and 1"1ngs of 205. T?plcsmGeometry

con-tinuity, compactness, connec gers, quadratic and cyclotonuc-ﬁel_ds, 215. Linear Algebra

ness, quotient spaces), the fundami and trace, ideal the:ory, factlonzauon 216. Advanc.efl Calculus

group and covering spaces. Introdug |- prime deco:nposit:‘on,‘ lattices and 218. Probabxll'ty T
to geometric topology (classificatiol -geometry of algebraic integers, class  235. Inform_atmn an g ry
surfaces, manifolds) and algebraic-to mbers and ideal class groups, computa-  317.- Analyst I -

ogy (homotopy theory, homology nal methods, D'Lrichl‘ct’S unit theorel_n. 318. Analysis IT

cohomology theory, duality on requisite: Mathematics 303 or permis-  333. Algebra I

folds). Prerequisites: Mathematic: 334. Algebrall

' of instructor. (Grundman, Division
d 335. Topology I

and 203, or permission of instrui 336. Topology II

(Melvin, Division II)

396. Research Seminar 340.™>Analysis of Algorithms
315. Geometr: : search seminar for students involved 390, Advanced Topics in Algebra
An 'intmducﬁ(ym to geometry wi dividual or small group research 397, Advanced Topics in Geometry
g il . . the supervision of the instruc- and Topology
emphasis that varies from year to g b L
For fall 2003, the topic will be diffe With permission, the course may 395. Advanced Topics in
ted for credit. Prerequisite: Math- Cominatorics

geometry, where local and global pro
ties of parameterized curves and surf:
will be studied. Prerequisites: Mathen
ics 201 and 203 (or equivalent) or perd
sion of instructor. (staff, Division II)
offered in 2004-05.

203 or permission of instructor. 397,
taff, Division II)

Advanced Topics in Applied
Mathematics
‘ 399, Senior Seminar
399, Senior Conference
eminar for seniors majoring in math-
ics. Topics vary from year to year.

322, 323. Functions of Complex pharny Stogoist Divisian 1)

Variables
Analytic functions, Cauchy’s the
Laurent series, calculus of residues, ¢
formal mappings, Moebius transfor
tions, infinite products, entire functi
Riemann mapping theorem, Picard’s't
orem. Prerequisite: Mathematics 301
permission of instructor. (staff, Divi

Not offered in 2004-05.

Sﬁpervised Work (staff) -

rford College currently offers the
wing courses in mathematics:

" Introduction to Probablhty -and

Introductory Integral Calculus
Calculus Apphcatlons Serles,
Parametric Curves and

" Complex Numbers

* Calculus Applications:

. Probability Distributions
Calculus Appllcatlons.

1. Introduction to Harmonic -
Analysis and Wavelets
A first introduction to harmonic
sis and wavelets. Topics to be co
include Fourier series on the circle, F
rier transforms on the line and space

crete : Wavelet Transform, Fast Wav Mu]mranab]e Optumzatlon
Transform and filter-bank represen “Calculus III

of . wavelets. - Prerequisite:, Mathemat Statistical Methods and Their
203 or permission of instructor. (s " Applications

Division II) Not offered in 2004-05..
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