Department of Mathematics and Statistics
Program for the Upper Two Years

for Januay 2008

Applying to the Department
Anyone considering a major or minor in the Departmert should attend the departmertal
sophomore meetng early in the spring semeger. The Department hasa pre-application form that
you mayfill out atthis meeing, or online at

http://matstat swarthmore edu/sophomore formS@.html

If you cannot atterd the meetng, you must fill out the online form. In our departmert, thisform
repacesthe RegstrarORecued for Sophomore Pager Advisor form; thatDsvhy you must fill it
out. If you intend to major with us, in regponse to this form the Departmert will contactyou ard
assign you to a Sgphomore Paper advisor. If you intend to minor, you are encouragedto requed
arnd meetwith anadvisor.

Why Study in Our Department? What are the Goals?

Mathematcsand Statisticsare among the great achievemerts of humanintellectand atthe same
time powerful tools. As Galileosaid, the book of the universe"is writtenin the language of
mathematcs" The goal of the Departmert isto enalle studerts to appreciate these achievemerts
and use their power. To thatend, majors and minors in the Departmert receive afirm foundation
in pure mathemaitcsand the opportunity to apply it Bto statistics, physical science, biological
science,computer science, social science, operations research education, ard finance Bthe list
grows.

Students typicaly erter our department with strong skills, but thereis always room for
improvemert and new knowledge. Majors and minors grow in:

¥ Rea®ning skills: logical argumert and abstracion.
¥ Formulation skills: developing mathematcal models.

¥ Communication skills: expressing mathematicalideasand informaton clearly and
precisely on paper, orally, ard electonically.

¥ Comprehension skills: absorbing mathematical ideasand information presrtedon paper,
orally, ard electonically.

¥ Computation skills: mertal, by hand, and by machine, as appropriate.
Through core coursesstuderts learnfundamental concepts, reaults, and methods. Through
elective coursesthey pursue special intereds. In the proces studerts develop afurther

aporeciation for the scope and beauty of our discipline.

Graduatesof the Departmert follow mary careerspaths, leadng them to graduate school, in
mathematics, statistics, or other fields, to professional schools, or to the workplace.



The Mathematics Major
Acceptance into the Mgjor

The normal preparaion for a major in mathematcsisto have obtained credt for, or
placenen out of, atlead four of the following five course groups by the end of the
sophomore year: Calculus | (Math 15), Calculus Il (Math 25, 25s, or 26, not 23), Discrete
Mathematcs(Math 29), LinearAlgebra (Math 27 or any flavor of 28), and Seweral Variade
Calculus (Math 33, 34, or 35). In arny evert, all majors must complete the Linear Algebra and
Seweral Variade Calculus requirement by the end of the first semeger of thejunior year.

To be accegedasa maijor or a minor, a cardidate normally should have a grade point average
of atleag C+ in coursestakenin the Departmert to date (including coursesin the fall temm of
thefirst yea, for which we have shadow gradeg. A candidate should have atleas one grace
atthe B level. Students should be awarethat upper-level coursesin mathematcsare typically
more demarding and more thearetical thanthe first- and secand-yea courses Thisisan
importart factor in considering borderline cases In somecass applicarts may be defered
pending succesful work in coursesto be desgnated by the Departmert.

Basic Requirements

By graduation, a mathematics major must have atleag 10 credtsin mahematicsand
statisticscourses atleas 5 of the credts countedin the 10 must be for coursesnumbered
over40. (Certain coursesbmostly those numberedunder 10 B do not count toward the major
inany evert. Thes areso indicatedunder the course listingsin the College Bulletin.)
Furthemore, every major isrequiredto have credt for, or place out of, the following course
groups.

15; 25,25so0r26; 27o0r28; 33,340r35;, 63; 67.

In the multivariate group {33,34,35}, it is strongly preferred that cardidatesfor the major
take 34 or 35, thatis, one of the linearalgelra basedversions.

Note that placanert counts for satisfying the requirements but not for the 10-credt rule.
Those studerts who areplacedout of courseswithout credt must take other coursesto obtain
10 credts.

The two required core courses Introduction to Real Analysis (Math 63) ard Introduction to
Modern Algebra (Math 67), are offered every fall semester,and we try to creat enough
sections to keepthem relatively small and seminar-like. We hope, but camot promise, to
offer one or the other of 63 and 67 each spring aswell. At leas one of these two courses
should be takenno later thanthe fall of the junior year. Majors are expectedto complete both
Math 63 and 67 before the spring semeder of the senior year; pemission to delay taking
either course until the senior spring must be requegedin writing asearly aspossible but in
any evert no later thanthe begnning of the fall semeser of the serior year. Finally, course
majors must also pass the comprehensive requiremert, Serior Conference (Math 97). Thisis
givenin thefall only and must be takenat Swarthmore.
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The above requiremerts allow room to choose a special emghass within the major, if one
wishes Studerts with special intereds in statistics, computer science, or educaion, or who
arethinking of graduate work in social or maragemert science,discree mathematics,
operatonsresach, or anMBA, should consult the currert College Bulletin for more
informaion and samde programs. In some circumstances students who choose a special
emrphads arerequiredto take only one of 63 and 67. Also, studerts who major with a
concertration in statisticsmay count Stat 31 asone of their 5 coursesnumberedover 40.

Notes

¥ Transfer credts. Coursestakenelsewhere may count for the major; indeedforeign study
isencouraged (seenext bullet) ard study at Pem and other Trico callegesis common.
However, the number of upper-level transfer credts for the major islimited. Normally,
at least 3 of the 5 upper-levelcoursesusedto fulfill the major must be takenat
Swarthmore, including at least one of the core coursesMath 63 and Math 67.
Exceptions should be proposed and aporoved during the sophomore paper process, not
afterthe fact. Also, the usual College rulesfor transfer credt apply: You must seethe
professor in charge of transfer twice:in advanceto obtain authorizaion, ard afterwards
to getfinal approval and adetermination of credt. In particular, for Math 63 and 67, you
areregonsible for the syllabus we use. If your course elsewhereturns out not to cover it
all, you will not getfull credt (eventhough the transfer course wasauthorized
beforehand) and you will not complete the major until you have demonstrated knowledge
of the missing topics

¥ Foreign study. Students plaming to study abroad should obtain informaion well in
advarce about the coursesavailale at the institution they planto attend and check with
the Departmert about selecting appropriate courses It may be diffi cult to find courses
alroadequivalert to our core upper-level courses since curriculain other countriesare
oftenorganzeddifferertly.

¥ Mathematcs majors areencouragedto study in somedepth anadditional discipline that
makesuse of mathematics. We also recanmerd that they acauire some facility with
computers Students bound for graduate work should obtain a read ng knowledge of
Frerch, Gemman or Russian

The Mathematics Course Minor and the Statistics Course Minor
Acceptance into theminors

The requiremerts for aceeptance into either course minor are the same asfor acceggance into
the major. Studerts maynot minor in both mathemaitcs and statistics.

Basic requirements of the mathematics course minor

By graduation, a mathematics course minor must have atleag 6 credtsin mathematcsand
statisticscourses Those coursesofferedby the Departmert that do not count towards the
major also do not count towards the mathemaics course minor. Furthermore, every
mathematcscourse minor isrequiredto have credt for, or placeout of, the following course
groups.
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15; 25, 25sor 26; 27 or 28; 33, 34 or 35.

Every mathematics course minor must obtain atleas two credtsin mathematcsor statistics
courseswhose numbersare greaerthan44. At leas one of these two credts must be
obtainedfrom Math 63 or Math 67. Also, atlead one of these two credts must be taken at
Swarthmore.

Basic requirements of the statistics course minor

By graduation, a statistics course minor must have atlead 6 credtsin mathematicsand
statisticscourses Those coursesofferedby the Departmert that do not count towards the
major also do not count towards the statistics course minor. Furthemmore, every statistics
course minor isrequiredto have credt for, or place out of, the following course groups:

15; 25, 25sor 26; 27 or 28; 33, 34 or 35.

Every statisticscourse minor must receive credt for, or placeout of, Stat 31 and Stat61. At
lea$ one of Stat31 or Stat 61 must be taken at Swarthmore.

The Honors Program

All current sophomoreswho wish to apply for Honors should indicate this in their Sgphomore
Parer, should work out atertative Honors program with their departmertal advisor, and should
submit the CollegeO$Honors Pragram Applicaion along with their Sophomore Pager. (All
Saphomore Paper formsand Honors forms areavailabl e from the Regstrar or the RegistrarOs
welbsite) While Honors applicaions arewelcome now, they arealso accepted atthe erd of the
yearor during the junior year. Studerts, in consultation with their advisors, oftenchange their
Honors programs anyway astime goeson.

The Honors Major
Basic requirements

To be acceged asan Honors major in mathematcs, astudent should have a grade point
average in mathemaicsand statisticscoursesto date of atleas B+. An Honors math major
program consists of three preparaions of two credts each, for atotal of six distinct credts.
One preparaton must bein Algebraand onein Analysis (Real or Complex). The student
must also satisfy all requiremerts of the mathematcs major with the exception of the
comprehersive requiremert (Math 97, Senior Conference).

Prepaations

The Departmert offers preparatons in the fields listedbelow. Eachpreparation is subjectto
Externmal Examination, including a 3-hour writtenexamination and a 30-minute oral
examination. Each preparaion consists of aspecifiedpair of credts. The specffiedcredts
arelistedafter eachfield.
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Algebra (67 and 102)

RealAnalysis (63 and 101)

Complex Analysis (63 and 103)

Discrete Mathemaitcs (69 and either 59 or 79)
Geametry (either 55 or 75, and 106)
Prabahility (61 and 105)

Statistics (61 and 111)

Topology (104, a 2-credt seminar)

Sinceno course is allowedto count in two Honors preparaions, it is not possible for a studert
to offer both Real Analysis and Complex Analysis asfields. Similarly, one maytake only
one of Pradbahlity and Statisticsasfields.

The External Examination component of the programis meart to prompt studertsto learn
their core subjectsreally well and to show the examiners that they have done so Bthatis,
show that they deserve Honors. However, no threefields cover everything a strong studert
would idealy learnasan undergaduate. Honors majors should considerincluding in their
studiesa number of advanced coursesand seminars beyond what they presert for Honors.

Senior Honors Study/ Portfolio. Noneisrequiredor offered

The Honors Minor

To be acceged asan Honors minor in mathematcs, a student should have a grade point average
in mathemaitcsand statistics coursesto date of atleas B, and must have credt for, or placemert
out of the same course groups asbefore:

15; 25, 25sor 26; 27 or 28; 33, 34 or 35.

For the Honors portion of their programs, minors should complete one preparation consisting of
two credts. The fields are the same asthose for the Honors major. All prospectve minors who
aremajoring in a subjectrelated to mathematics or statisticsareencouragedto consult with a
member of the Departmert to seewhich preparaion is most aporopriate to their interegs. Honors
minors are encouraged to take atlead one of Math 63 and 67 evenif it is not part of their Honors
preparaton. Also, studerts who aredoing an Honors math minor asaway of showing a strength
in statistics(i.e., by taking Stat 61 and 111 astheir preparaion) are encouragedto take a data-
drivenstat course aswell (e.g., 11 or 31).

Progress towards the Degree
The progress of majors and minorsin the Departmert maybe reviewedfrom timeto time.
Students not making satisfactory progress may be encouragedor requiredto modify or drop their
programs
Schedule of Upper-Level Mathematics and Statistics courses

No change is plamedfor the 2-yea periodic schedule of upper-level coursesamouncedin lagd
yearOserson of this documert and repeatd below.
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As always, mary coursesare offeredin alternate yearsonly (for instance, all topics courses), and
topics courseshave badc and advancedverdons (depending on whether they have somecore
course asaprerequisite). Thus studerts must take some care to arrange their schedulesso that
they cantake the coursesthat bet meettheir interess in the semeger that those coursesare
offered. Studertsand their assigned departmenrtal advisors should talk this overaspart of the
preparaton for the Sophomore Pager.

For instance, one of the verdons of Topicsin Analysisis givenin the spring of odd-numbered
years However, which verdon may not be decided until afew months before. Therefore, it is
wise to assumethat the advancedversion will be off ered and to base scheduleson the assumption
thatthe corregponding core course must be takenfirst. The Departmert amounceswhich
verdons of topicscoursesshall be givenassoon asit knows.

Courses offered each year

Fal Semester

Math 63
Math 67
Stat61

Math 97

Spring Semester

Stat31
Math 43, 44

Math/CS 46
Math 101
Math 102

Introduction to Real Analysis
Introduction to Modern Algelra
Prdbahility and Mathematical Statistics|
Serior Confererce

Data Analysis and Visualizaion

Differertial Equations (without and with alinearalgekra prerequisite;
44 is strongly preferedfor majors)

Theay of Computation (givenby CS; counts towards the Math major)

RealAnalysis|l (one-credt seminar)

ModernAlgebrall (one-credt seminar)

Note: This year we areoff ering one section of 67 off-cycle (in the spring). We hopeto keepthis
up by offering one section of 102 next fall, one secion of 63 next spring, one secion of 101 in
fall 2009, and so onin a2-yearrotation. This partof our scheduleistentative, however. The
evertual decision will depend on available staffing and the distribution of enrollmertsin courses
acress the Departmert.

Courses offered once every two years

Fall 2008

Math 58
Math 55 or 75

Math 69
Spring 2009

Math 53 or 73
Math 105

Number Theay

Intermedate or Advanced Topicsin Geametry (probably with emphadson
moderngeometry, leadng to Math 106 in the spring)

Combinatorics (core discree mathematics)

Intermedate or Advanced Topicsin Analysis
Prdbahlity
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Math 106 AdvancedTopicsin Geometry
Fall 2009

Math 56 Modeling
Math 59 or 79 Intermadiate or Advanced Topicsin Discrete Mathematics
(79 requiresits corregponding core course, 69)

Math 103 Complex Analysis
Spring 2010
Math 54 Parfal Diff erertial Equations

Math 57 or 77 Intermedate or Advanced Topicsin Algebra
Math 104 Topology (2-credt)
Stat111 Mathematcal Statisticsl|I

Faculty leave schedules

The following facuty are projeciedto be on sakbatical or administrative leawe during atleag part
of the next two academic years

For 2008B09: G. Campbell, C. Grinstead, H. Shapiro, D. Shmamoto
For 2009-10: D. Bergstrand, G. Campbell, C. Grood, E. Klotz, J. Talvaccha, S. Wang
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