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gram must be approved by his dean and adviser, and every reason:
program will be approved. A student whose program departs mark
from the Guidelines will be obliged to persuade the Residential Colk
Dean and faculty program adviser that it will still achieve for the student
its own way the goals of a liberal education.

ences or the humanities—without being certain of the partic-
at or program they intend to major in. Still others will be
ecided. Past experience shows that students who arrive with
rade up often change them after a year or two. Even students
ain of their choices should keep open the possibility of a
ecting courses during the first two years, students should have
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In order to expose themselves to this kind of experience, students mu
choose a field of study that will be their major field, that is, the subjec
which they will work more intensively than they do in any other. A list
possible majors in Yale College from which such a choice is to be mad
given below on page 28. Specific requirements for each major are establis
by the department or program concerned and are explained in CHAPTE
ML ’

Some students will have made a tentative choice of a major bef
entering college. Others will have sertled on a general area—for exam

r limited in their range of future choices, they should also elect
in fields that are wholly new to them.
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o 8 5 JOR PROGRAMS osly the application of the Guidelines described above, but Z 2.
o ]vll ‘ - . . . - fonl %
= I for a preliminary exploration of the subjects to which they & 2.
o B ERE : y exp : ) y 2
p B g Students seeking the B.S. or the B.A. degree with a major in science n, in order to become aware of their own tastes, talents, and & 5
s | P e
o ) : g sk 5 & 1]
B B eir majors at the beginnin, ophomore year, alth 4 . 8wt 9
i ool bt o ngonay 3 oo e o Guideines,he sudens o ke e s £ 5 4
= 2 S S _ 2
) & g ) : : . AL  program, but once again, a few general principles may help 2 & .5 0
g 8358 courses required to enter it. Sophomores interested in majoring in scie 2 program, gain, yalp s 239 &
e a5 8 . - . SONSES. Y @
o8z i should have their schedules approved by the Director of Undergrad 3 . . . . m B B9
N o : g : A PP Y : : gra £ the humanities and social sciznces, there is some progression = &- 2 7
3 m O 5 S
B e B o Studies or adviser designated by the department in which they wish . . Ay JoN < o Rt
S 5o : o : PRSia v to advanced courses. It is possible to begin a majorin, for 5 & » &
o B B major. Students seeking the B.A. degree with a major in a field other tha . : : 55 50
5 e 2 : : < o . sychology, or history at the end of the Sophomore vear, &. = .0
g 588 science are expected to elect their major -at the beginning of Junior y: 4 2 Y >OP NN 5
SEEg ; . are few prerequisites, and students may satisfy them ineither & % 2 5
g e 53 The schedules for Sophomore year of these students must be signed b : . 58 8a
2.4 8 5. . ’ : or Sophomore year, or even, in some cases, on the basis of 2.5 *,%-
23 ¥ g Sophomore adviser, chosen by the student, with whom the program & o2 %3
EclE) T —— secondary school. ST by
R LRy v 5 . other fields of study, such as the natural sciences and such ' ¢ ~ %
=B 0" All candidates for a bachelor’s degree in Yale College must elect on g 4 &5 So
28 Cg : : ' . i . reign languages and literatures, a sequence of courses mustbe 2 &- & =
Boog e the major programs listed on page 28. The requirements for a major ¢ : : oEB 3o
2B 5 g ] . ; ) : paological order from the Freshman to the Senior year. Inorder £ 4 ¢ &
82288 described in general terms in the sections below, and in more detail at ac of these fields, the student must by the groundwork in the & S i
S 2 32 : = d ¥ s 2y L= O
= escripti e e r program - A : : . g g
=5 (.:* beginning of the course descriptions of ach departmient or p s sear. If the initial courses are missed in the Freshman year, it may -
g E CHAPTER III. In every case students plan their schedule of courses in 3 . o T .9 ma
o b ® : ¢ . . ; : o begin a major in these subjects in the Sophomore year. The = 5 & =
B & a major subjects or fields in consultation with a representative of the depa ] .. o 4 R Y
LR o A rses are prerequisites for the Sophomore courses, and so on. 38
5 3 & ment or program concerned, and must secure the consultant’s writh therefore. to attan the maximum ranee and freedom of 8 o8
B8 approval. Students should acquaint themselves fully with all the req > 2 = g . = T
- F2 : PN . the upperclass years, each student should think seriously abour - O %
= ments of the major they plan to enter, considering not only the immed ! . T @
o O ] Y P Y
ERRSURN] . . . - c choices of a'major before arriving at college. A student who = ¥ &
2w choice of courses but also the plan of their entire work in the last tw o : R i fiolldb et 352
IR three years in college ote interest in majoring ina science should besure to include 7% 7,
ERS ' fthe Fresh in mathematics and probabl 28
3o e Freshman year a course in mathematics and probablytwo 2. 2 ©
Q o= . i g £ RN
RS CT > natural sciences, one of these preferably in chemistry. S &°
&R SELECTION OF A MAJOR > p Y g 35
8 '&‘; % . J : ter what major a student selects, the knowledge of a foreign g‘ s E‘
= “;3 £ In designing a program of study, the studeént ought to plan for depth uired in the Distributional Requirements for the Bachelor’s & & £
;5 % . concentration as well as breadth of scope. To study a subject in depth d to be useful in his studies. Students who cannot comfort- = mg,,;‘
= 5 o = 5 . . i B o
= §_ o be one of the most rewarding and liberating CXPErIenCes a person cal secy eign language would be well advised to take during Freshman 877 o
€ =8 and can form the basis of the interests and occupations of a lifet year courses that will enable them to do so. Anyone who 8 53
'? 53 Although no one should specialize to the neglect of distribution, knos graduate study should keep in mind that the requirementsfor ~ § & «
&8 g cdg§ advances by spc_cxahzatlon, and one €an gain some of the excitem ree usually include a reading knowledge of two foreign lan- gy L
o7 8 of discovery by pressing toward the outer limits of human knowledge only French, German, or Russian. 2 973
o atg : : : o Y > . . 5 80
< & g particular field. Intense study of a seemingly narrow area of investigati the courses open to Freshmen will continue work they began B I &
I A = i & 5 & & . 85
2 ey £ will often disclose ramifications and connections that alter perspectives school. Students will probably want to choose some of their % i8
5 5 P 5 2 . b . . -
2ga every other subject. Such study also sharpens a person’s judgment at es in areas in which they have already acquired some famil- £ % T
'§~ g acquaints him with processes by which new truths can be found. erest, but for the sake of intellectual stimulation and to avoid 5 ;\
t - O
[S) s @
o B 3
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consists of a number of courses in the same area. A major
ily includes twelve term courses taken for the most part in
nior years. Majors are offered by departments or by interde-
or interdisciplinary programs. In many departments and pro-
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tive Literature 491a or b (264.91), SENIOR ESSAY. =
otcrR/F (o) Uy
dependent writing and research project required of all Comparative

*Comparative Literarure 316a/%English 184a (26416), RENAISSANCE L
Poerry. Thomas Greene.

X4l

critical reception. Reading knowledge of German vequived for Compara il Europe. Focus on learned stereotypes (lay and clerical) as well as ong

MW 2.30-3.45 Not CR/F I(o) b sib o o
o ; : : e majors. A prospectus signed by the student’s adviser must be submitn 5 & 5
o 28 E dl’l\)cadmgs ‘%}Pemfc?’ Rorisitd, 12;: Bcila}_r, W})lrg tt’b Shak;splcar he office of the Director of Undergraduatc Studies by the end of thez- & & &
B8 g R and onne, with:speclal ATENHONTLO the IENONSp: between \ang ek of the term in which the essay is to be written. A rough draft musts « 5 o
@ g B oo and selfhood, as well as the relationship between inherited traditions Y & e Boo
o5 8 F . 52 . P tted to the adviser and to the Director of Undergraduate Studies- Ba el
Ei' e 2. ity. Prerequisite: veading knowledge of French. ately one month before the final draft is due. Essays are normally 25 toz. E. & j»‘é :
[l ; lon, =
T E . Z- o © g
o 8 2 *Comparative Literature 355b/*English 302b (26453), JOYCE AND MANN c. B o= @
o ?" James Spead. g - ? %
s a1

BCE’ g MWi.30-2.45 Notcr/F I(0) HENRY LUCE COLJRSE, 1984—385 & E g 2
2848 A comparison of the major works of Joyce and Mann in 1 : 5 8.s b,
5o o s o p J : A F 5 : o Q. =1
o 8.8 implications for the development of the twentieth-century novel, with: uce Semunay 184a/*History 390a (65202), THE ORIGINS OF THE o B
o prcat p e . B : ") N
- emphasis on Ulysses and The Magic Mountain. Alternate reading of HES’ SABBAT. Carlo Ginzburg, BoRoB sy
B8 phas. o5 &l . ding £ fgag
R two writers with focus on the transformation of mythic and h13o-3.20 (o CE e B
Rl yith : ' < P : =
g2 sources; medievalism; typical rhetorical figures and modes; anti-trad ation of the emergence of the notion of witches’ sabbat in latc‘f% o g !
P 3 7 =
a0 2
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g2 ture magjors, recommended for others. Texts available in translation. culture (myths and rituals). Readings from demonological treatisesy’ ger
& Sprenger and Institor, de Lancre, and others), Inquisitorial trials,‘o =
83 e Li ; : . s By
=B - xComparative Literature 366b (26466), BIGHTEENTH- AND NINETEE: th- and twentieth-century literature onlfzﬁdore, history gf (;‘eéxglons,;L g2
an CENTURY NARRATIVE FicTION. Claudia Brodsky. wledge of Latin, French, German, or Italian recommended but Dol o 58,
N rTh130-2.45° NotcrRF I(o) Bt as
g - 8 . [ N
e 4 é‘: 1 Close readings of English, Germian, French, and American narra further information about the Henry Luce Courlslc see CHAPTERfI @ ESAL
Tad b Analysis of the relation between the discursive and representational ollment Limited to 30. Students wishing to en‘%c’) aug“mt regxsgcr o b ¢ g
e g é of fiction in forms. ranging from_ carly cpi§tolary and jou.rnaI noyels in Room 112, Whitney Humanities Center, 53 treet, on September g =
2ol 4 first-person narratives, to authorial narrations and narrative realis &
%' O works by Richardson, Diderot, Goethe, Goldsmith, Laclos, Kleist E o
E Elg E Austen, Melville, Balzac, and Dickens. Reading knowledge of French MATHEMATICS e ,5 -
g Ow Comparative Literature magors, recommended for othcrs. ’ & tr
& . LW
Iy gj & (See also APPLIED MATHEMATICS) 23 _
5 N0 *Comparative Literature 368b (26468), SHORT PROSE OF THE TWENTL F Ordereriliams Suis Wilker B 5:;_ s
Q5 1 te Studies: Walter Feit, 210 LoM. &
fe o CeENTURY. Howard Stern. tr of Undergradua A e
SIS . 8 3
255 MW3.30-4.45  1{o0) . : N OF THE DEPARTMENT OF MATHEMATICS g0
- ? An investigation of an area delimited by several genres, including 50
28 poem, feuilleton, philosophical aphorism, and essay, with emphasis o George Mostow J. W. G1BBS INSTRUCTORS =4 2
i N . 3 R 5 i . 2 - % % R
3 Ld ical issues of poetics, interpretation, and translation. Works by Kafka, gya %?geflfkldShaP‘w g“}’ l?a“lg‘du g PSR
o B3R B . jovors
=0 Ponge, Calvino, and others. Reading knowledge of French, German, AN SUB aS LAKIT S oo
2o 8 ; g b : . George Seligman Philip Scowaroft 390
B8 g3 requived for Comparative Literature magors, recommended for others. Robert Szezarba . Allen Shepard. N § et
g s o ' ey Doevan Son T B2
o2 b *Comparative Literature 488a or b (26488), DIRECTED READING AND/O; Paul Vojta o & L
g o g : A< )
<o InDIVIDUAL RESEARCH. David Marshall and staff. ASSISTANT PROFESSORS : o 2O
5o Hours to be arranged with adviser  Notcr/F  1(o) : Nathan Habegger LECTURER i ;»'\C g;‘
g 2 Special projects set up by the student in an area of his own particul gc‘é I‘l}‘g’m‘g‘ Eeink Ryan g0 &
z . . . )
85 with the help of a faculty adviser and the Director of Undergraduat HEOE R %5“ neg
4 . . g i oy
=0 intended to enable the student to cover material not otherwise offe ourse offerings and the major in Mathematics reflect the mans roles 5o
9‘ ] . " p % g ) y S o0
BR, department. The project must terminate with at least a term paper or ematics itself: as the language and tool of the sciences, as a cultural §' & &
g § lent, and must have the approval of the Director of Undergraduar enon with a rich historical tradition, and as a model of abstract - & %
Enyollment Limited vo Comparative Liserature majors. g. The Mathematics major provides a broad education in various % i © *
mathematics in a program flexible enough to accommodate many & © &
A : prog g y B
*Comparative Litevature 4392 (26489), THE SENIOR COLLOQUIUM. f interest.

Jennifer Wicke and staff.
T810P.M.; disc. Th1HTBA NotcrR/F (o)

For description see Literature 489a. For Senior Comparative Literat:
only.

and B.S. degree praograms. The B.A. degree program normally consists
erm courses in Mathematics numbered 222a or b or higher. Each
is expected to take either Mathematics 230 or its equivalent: Math-

£ N
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Yale College Programs of Study 198485 A b




1
'
puf}

B

1d 10
d ssafuﬂ

By

Y3 32

TET AU

100 911 wm pQ:\’E
I

11{dco oy jo suowTa0id asn

i

33 ST UOISSTUL.

v
soargory pue siduOsNIRIA U [2LI9TRAS 0L

i
JOYNRU P

11 Alze JO SUOCTIOIY

315
i

142

13 J0u Ad0D 57
Q
£l

A

15 PRIt S JO AR] I

OM Y

4

1 EHPTAH}E; IG ToTInIy

3
TRIGrT AVSIPATUL] FfE

o

Aew 1 1o sp.
£1) 5o

SN

05

sonpoxdar aq
g0z ¥0g "O'd ‘&

z
{z01

32005 B4 8C1 ‘0%
: Furs g1 ¢

ta,
3

neyn ue /(q PQSI‘. 5’31105 Aue wp

Yale College Programs of . Study 198485

272 Mathematics

ematics 222a or b and 2s0a. He is also expected to take at least twy
courses in each of three of the following categories: analysis (25
courses between 300 and 349); statistics and applied mathematics (g : ;

between 241 and 260, except 250a); algebra and number theory (2 Erench, German, or Russian); (3) satisfactory performance on a
courses between 350 and 399); geometry and topology (courses bt , ral examination. ) .

400 and 449); logic and foundations (courses between 450 and ; aster’ program is in no sense a substisute for the B.A. or B.S. program;
270a). All Mathematics majors are urged to take at least one of : is designed to accgmmodatc avery few cxcePnonal students who,
Compuiter Science 221a or b or 440a, which may be counted as a term- s of accelerated or independent study, can satisfy the department as
in applicd mathematics. In some instances permission may be g command of the content of the normal undergraduate program.
take additional required term courses in other departments (e.g;, Co es must submit to the Director of Undergraduate Studies, during
Science, Engineering and Applied Science, History of Science, Hi : erm of Sophomore year, a proposal which foresees this level of
Medicine, Philosophy, Physics, Statistics). : t by the end of Junior year. Their status and progress will be

A candidate for the B.S. degree must take, in addition to the t before they are permitted to continue in the program in Senior
courses required for the major in Mathematics, at least two advan
courses in the physical sciences, to be chosen with the approval
Director of Undergraduate Studies.

Any student interested in mathematical research as a career is
take Mathematics 230, 3013, 305b, 3104, 3502, and 370b. A sémple pro
mathematics for such a student might consist of these courses p]
from Mathematics 430b, 435b, 270a, and 450b. Students ‘with more &
in teaching mathematics or in applications of mathematics should ses
consider Mathematics 222a or b and 250a. A program for such a
might consist of Mathematics 222a or b, 2412, 242b, 246a or b, 2502,
3103, 3503, and 270a or 450b. . s :

The intensive magjor. Candidates for a degree with an intensive m : fed Freshmen and Sophomores may, with ﬂ'fg permission of the in-
Mathematics are expected to inchude at least two terms of graduate take any of the courses numbered 2223 or b or above.
wotk, or of equivalent independent study, in their programs. Fa ‘ men taking calculus are normally placed in Mathematics ma, 1za,
with the material of the following courses should be considered prers or 1202, according to their backgrounds and, in particular, to their
to graduate courses in the respective categorics: Algebra: two courses 1 C.E.E.B. Achxcyemcnt or Advanced I’laccmcn; Tests. Itis cxpcctﬂ:d
tange 350-300. Analysis: Mathematics 230, 246a or b, 301, 305b, 31 absolutely rcc!ulrcd) that any Frcshrr}an applying for placement in
ometry and Topology: Mathematics 2soa, 350a, Logic and Foundations: ced course (i.c., 1152 or h1ghcr) will have taken'thc Advanced
ematics 2708, 450b, 436b. : e ent Test. All placement is subject to appeal and review during the

Senior requivement. A student majoring in Mathematics is required;
the Senior year to give an oral presentation on some topic sck
members of the faculty. In 1984~85, the department expects to provi
an experimental basis, two or three mini-seminars which will cove
not available in reguilar courses. Seniors may opt to take such a serj
their Senior requirement instead of giving an oral presentation. For:
students should consult the Director of Undergraduate Studies at

of fall term.
- The following members of the department may be consulted by st
through their Residential College affiliation:

umbered soo or Higher, most of which must be completed with
"High Pass or better; (2) a reading knowledge of mathematical.
in a foreign language of importance for mathematical research

two terms of graduate work are to be taken in the Junior year
courses in algebra or analysis will be the first graduate courses
The general oral examination covers a list of topics available from
or of Graduate Studies, and will be accepted in lieu of the usual
ral presentation. Details concerning the requirements for the mas-
ee ray be obtained from the Director of Graduate Studies.

AENT IN COURSES

are three basic calculus sequences, namely 11>1,a—1x4.b,’ m2a-11sb, and
. Each sequence consists of a semester of differential calculus

. Mathematics 1ma-n4b is intended for students with weaker
on, and the presentation will be paced to allow consolidation of
techniques from algebra, analytic geometry, and trigonometry.
ics m2a~115b will presuppose these techniques, and will be most
riate for well-prepared students who need calculus for applications.
natics 116a—117b is intended for students with a strong preparation
ng interest in mathematics, including the theoretical basis of the

BX, R. Schmid MC, G. Seligman theory, understanding, and problem selving will be stressed.

gg’ l% %c“;mm ‘ PC’IC{‘* g’msmg; Mathematics 114b or 155b a student would naturally continué to

oc, R Howe ::4’, B Beds b.or 2222 or b. Mathematics 116a—~117b will prepare a student for 230,
- 1D, R. Coifman Es, W. Feit a or b and 2s0a.

18, T. Tamagawa e, W. Feit

aterial covered in Mathematics 230 is approximately that covered
~or b, 222a or b, and 250a. However, Mathematics 230 emphasizes
tical rigor, while students taking Mathematics 120a or b combined
a or b and Mathematics 250a will spend more: time on applications.

" THE MASTER’S DEGREE PROGRAM

Students whio, by the end of their Senior year, complete the requ
of the department for the M.A. in Mathematics will be eligible to.
this degree at their Senior Commencement. Required are: (1) ei

Mathematics 273

xl by a semester of integral calculus. The main differences are in -

s who take Matheratics 230 should have a strong interest in abstract

Yale College Pﬁgmms of Study 1984-85
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274 Mathematics Mathematics 275

tics 114b, Carcurus II.  Robert Szczarba and staff.

BA  For sections sec the Winter Supplement- IV (69)
tinuation of Mathematics 1rra. Change of variable in integrals, integra-
ts, polar coordinates, computation of areas and volumes. Rudiments
ns of several variables, with applications. After Mathematics na or n12a.

REQUIREMENTS OF THE MAJOR

itez None

Number of Courses: B.A. Degree—io term courses; B.S. Degree—iz 1o
Distribution of Courses: B.A. Degree—2 courses in 3 categories ci
among () analysis, (b) statistics and applied math, (c) algebra and num
(d) geomnetry and topology, (€) logic and foundations, with course
above; B.S. Degree—same, and 2 advanced-level courses in the pl

1sa or b, CALcuLUS OF FUNCTIONS OF ONE VARIABLE II.'
ard Garland [F], Serge Lang [Sp], and staff.

vowssnurd ssaju()

pafjod oyl vy paoeyd 10
MRy T [PII21EW O

€ JO suomoproo s m paveyd Ja

tod fund 3 ; E Mwr 1030120 [V(33)
e e cal ideas of modern m ontent and prerequisites of n6a are similar to those of 1123, but the
tion is geared to students with a strong interest in abstract mathematics.
1o students who have completed 1112 or b, or n12a.

30U Al

for a small group of Freshmen interested in the serious study of ma
The seminar is built around Mathematics 230, Vector Calcitlus
Algebra, which must be taken concurrently. The Early Concentratior
expand the topics covered in Mathematics 230—the algebra of finite d
vector spaces and the usual notions of calculus extended to functions:
these spaces—and apply them in other areas of mathematics. Possible
areas include metric spaces, topological spaces, Hilbert spaces, Fous
and differential equations. Candidates for enrollment should have:
preparation in mathematics, particularly in calculus, as shown by a so
the BC Advanced Placement Test in Mathematics or by other
indications. Counts toward the major.

1AIDIN 3O moTININsuT Au

o with approval of DUS ,3{I'BA For sections see the Fall or Winter Supplcmcnt 1V(69)

o2 Specific Courses Required: Math 230 or the combination of Math tinuation of Mathematics 112a. The definite integral and the fundamen-
SE 21 ason | " . . . of calculus. Techniques of integration. Polar coordinates. Taylor
E £ Sué):;guugnl m@ﬁ.ofgc&p&l 225a.0r b or 4404; or courses in-ody sical and geometrical applications. After Mathematics uo* or 11za, or
g BB Senior ilequirunent: Oral presentation on topic selected by the fac s open to Freslmen with some preparation in calculus. One section that
= B e seminar ) ater emphasis to applications is taught by a member of the Engineering )
B8 %’ Intensive Major: 2 courses on graduate level counted among the requi :

g' 5 2] . «Mashematics E.C. (65500), M TTCAL A s1s. Nathan . s 116 (65555), CALCULUS I: THEORY AND APPLICATIONS.
% g el 3HTBA TC  Notcr/F - IV(50) Qi Schmid.

o g b

B2 S

353

55

20 5

17b (65556), CALCULUS II: THEORY AND APPLICATIONS.
olf Schmid.

WF 10.30-11.20  IV(33)
ntinuation of Mathematics 116a. The content is similar to that of Math-
11sb differing only in terms of presentation, which emphasizes abstrac-
well as applications. After Mathematics 111a, 112a, or 116a. Not open to
who have completed Mathematics 114b or 11sb.

ot
=
@
4
1}
A
£
“
<}
=}
o
=
2
S

¢

=g A

ics 1202 or b, CALCULUS OF FUNCTIONS OF SEVERAL VARIABLES.
e Lee [F], Ronald Coifman [Sp], and staff.

; For sections see the Fall or Winter Supplement  IV(69)
ic geometry in three dimensions, using vectors. Real-valued functions
three variables, gradient and directional derivative, level curves and
axima and minima. Parametrized curves in space, motion in space,
als; applications: Multiple integrals, with applications. After Mathe-
a or b or by permission. Two sections that give greater emphasis to
ns are taught by members of the Engineering faculty in the fall term,
¢ spring.’

INTRODUCTORY COURSES

These courses do not count toward the requirements of a
Mathematlcs

Mathematics na or b, Carcurus . Robert Szczarba [F], Asger Aab
and staff.
3HTBA  For sections see the Fall or Winter Supplement -
Fundamentals of calculus of functions of one variable, with di
clementary functions and amalytic geometry as needed. No prior ac
with calculus is assumed. This course is suitable for students with n
calculus background. Not open to students who havé completed Mathema

EDIATE AND ADVANCED COURSES

neun ixe,/(q posn ftaroy Lwe i paonpoidas

> courses count toward the requirements of a major in Mathematics.

ics 222a, LINEAR ALGEBRA AND MATRIX THEORY.
A (65678) MWF 10.30-11.20  Douglas Pickrell IV (68)
Disc. 1 HTBA - . ) :
it B (65679) TTho-10.15  George Mostow IV (68)
Disc. 1 HTBA- : :
duction to the applications of vector spaces in algebra, analysis, and

Matrix algebra, detcrmmants, c1genvalues, quadratic forms, principal
linear programming,

Mathematics 112a, CALCULUS OF FUNCTIONS OF ONE VARIABLE .
Serge Lang and staff.
3HTBA  For sections see the Fall Supplcmcnt . IV(e9)
Limits, continuity. Differentiation of elementary and transcend,
tions, and applications. No prior acquaintance with calculus is assu
open to students who have completed Mathematics 110.*

*Last offered in 1983-84. ' . - cdiniogs-t4.

Yale Colicgz Programs of Study 198485

Yale College Programs of Study 1984-85



- O T T e

276 Mathematics Mathematics 277

Mathematics 222b, LINBAR AIGEﬁlL_A AND MA'mxx THEORY.

n introduction to the theory of functions of real variables, including

o . (_‘ Lect A (65681) MWE 8.30-9.2,0 Peter Schultheiss  IV(68) of set theory, metric spaces, and point set topology. Aféer Mathematics o S‘
3 E"g g Disc. 1 HTBA ¢ equivalent. *;__5;‘
5 3 ‘ Lect B (65682) MWF 9.30-10.20  Staff IV(68 . s
gag g e L (©8) jzs 305b (65771), REAL AnaL¥sis. Richard Beals. c}§
5588 Lect C (65683) TTh 9-10. George Veronis. Tthi21s NotCR/E  IV(26) R
g. & g. é’h Dm{ ISH-:;ZA i s - TVe®) pics from the theory of functions of real variables, with emphasis on g g
g g5 % 1 " (Students must enroll ina discussion section assignied to their | of i mtcgratlon and apphcauons to Fourier analysis. After Mathematics <9_ %
S “The content of this course is identical to that of Mathematics 22 by permission. g @
Sag 2 O A emphasi lications and is taught by a member of the Engi : oA
fg‘-“:g g é phasiocsy spplications and istanghiby; gineer atics 3102 (65776), INTRODUCTION TO COMPLEX ANALYSIS. 2B
g8 8 . cog : Q
289 *Mathematics 230 (65693), VECTOR CALCULUS AND LINEAR ALGEBRA: Zuckerman. : g £
988 2 Walter Feit. MwEI030-L.20  IV(33) 5
BB E_ Byl Let MWF 1301220 IV(34) introduction to the theory and applications of functions of a complcx =3
\;‘ g8 Rec. 1 HTBA Differentiability of complex functions. Complex integration and g A8
g a g ,§ A careful study of the calculus of functions of several variables s theorem. Series expansions. Calculus of residues. Conformal g B
g B =3 ] w1th linear algebra. . After Mathematics 230 or 250a or the equivalent. §.
08 ¥ g C
8o = o
o R 5 Mhemaios penlSearsaios mivs (97241), PROBABILITY THEORY. , Bebematics 315b/515b (65781), INTERMEDIATE COMPLEX ANALYSIS. 2 b
wB e B John Hartigan. g Zuckerman. v g R
BaSoe MWE 9.30-i0.20 IV (32) : MwFiojo-nm20  IV(33) S8
8 :{, For description see under Statistics. ntinuation of Mathematics 310a. Topics include argument principle, r:
55 g ch€s theorem, Hurwitz theorem, Runge’s theorem, analytic continuation, -
T ad 2 S iaricts reflection principle, Jensen formula, infinite products, Weierstrass
Mathematics 242b/Statistics 2425 2), THEORY OF STATISTICS. : o0 princape, 2, p! 5 YVel
g L Ridlfrc%amgc. b (o) m. Functions of finite order, Hadamard’s theorem, meromorphic func-
El) MWF9.301020 IV(32) Mirtrag-Leffler’s theorem, subharmonic functions. After Mathematics 310a.

For descripti der Statistics.
SESRSCRES TR EaEe matics 320a/520a (65786), MBASURE THEORY AND INTEGRATION.

Mathematics 246a or b (65712), ORDINARY DIFFERENTIAL EQUATIO T]i;“ Scmmcsl.v(zé)

Roger Hi F], Frank Ryan [Sp]. ' Faly v

ogT?:h :1‘:)’25[ > IV(21) walai truction and limit theorems for measures and integrals on general

Numerical solution methods. Geometric and algebraic properties ; product measures; LP spaces; integral representation of linear function- -
ential equations. First-order equations, sccond-order equations, alytic sets. After Mathematis 301 or the equivalent.
with constant coefficients. Aﬂchathmtit;r 1202 0 b or the equivale;
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avics 325b/525b (65791), INTRODUCTION TO FUNCTIONAL ANALYSIS.

y David.

TThIm3o-12.45 IV(24)

ilbert, normed, and Banach spaces; geometry of Hilbert space, Riesz-
i : . : - theorem; dual space; Hahn-Banach theorem; Riesz representation theo-
Implicit and inverse mappings. Transformation of coordinates. Th pace; P

Grgcn, Gauss, and Stol?&. Potential theory, with physical and g Lm‘t;;g[c rsacté)rs Bm tegory theo“;?h’ unifocn; boundedness; open
applications. After Mathemagics 120a, 2225, or the equivalents, B A Ao D thicOReatis. A Mmhesspeis Kioa.

Mathematics 250a (65716), VBCTOR ANALYSIS. William Masscy
MWFIL.30-12.20 - 1V(34) -
Calculus of functions of several variables, using vector and matri
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Mathematics 260b (65726), ANALYTICAL METHODS. Ronnic Lee.
MWFIo.30-1m20  IV(33) .

A unified treatment of several advanced methods of apphcd

the calculus of variations, partial differential equations, and Sturms

eigenvalue problems. After Mathematics 120a, 222b, 2462, or the equi

atics 350a (65816), AN INTRODUCTION TO ABSTRACT A1GERRA.
suneo Tamagawa.
MWF130-220 IV(36)
oup theory. Rings, with cmphasls on integral domains and polynomial
modules over Euclidean- domains; applications to linear algebra. After
pmatics 222a or b or the equivilent.

un:ue Ag post fuiro) At o

‘uosad paziroymn

oF

Q
o
B
8
=]
~
<3
E]
[
&
o
[=%
o
o
0
=1
[
=]
o)
7]
=
o]
=8
8
Q“

0
»
joe)
&
o
o.
@

£
Z
|
bord

i
=
e}
=

ol
~
(o]
=}
L%
130
=]
«©

53

A

Mathematics 2702 (65736), SET THEORY.  Simon Thomas.
MWFI10.30-11.20  IV(33) '
Algebra of sets; finite, countable, and uncountable scts. Cardinal
and cardinal arithmetic. Order types and ordinal numbers. The axio
-and the well-ordering theorem. After Mathematics 120a or b or the equi

satics 353b/653b (65819), REPRESENTATIONS OF FINITE GROUPS.

a Piatetski-Shapiro.-

MWFL30-220 1V(36)

ic theory of representitions and characters of finite groups: orthogonality
, induced representations, exceptional characters, Brauer’s theorem.
tions to the structure of finite groups. Theorems of Burnside and Fro-
After Mathematics 350a.

*Mathematics 301a (6576%)_, INTRODUCTION TO ANALYSIS. Richard Bea
Tthr23 Notcr/F IV(26)

Yale College Programs of Stmij 198485 Yale College Programs of Study 198485
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278 Mathematics

Mathematics and Philosophy 279

[Mathematics 354b, NUMBER THEORY. 1985-86] Samu 2212 0r b (27347), INTRODUCTION TO Compvmn SCIENCE.
erlis.
215 Not cn/1= TV (26)

scription see under Computer Science.

*Mathematics 370b (65836), FIELDS AND GALOIS THEORY. Paul Vojta.
MWE130-2.20 IV(36)

The theory of fields and Galois theory, including finite fields, sol o
equations by radicals, and the fundamental theorem of algebra. Af : Sciences 2354 (65235), LINBAR PROGRAMMING AND EXTENSIONS.
matics 350a. ] Denardo.

th2.30-3.45 Not Cr/F IV(27)
*Mathematics 400a (65866), INTRODUCTION TO MATHEMATICAL description see Management Sciences under Orgamzauon and Manage-

MECHANICS.  Vincent Moncrief. ' :

Tthi2as  IV(26)
Newton’s equations and the Galilean group; the Euler-Lagrange
and Noether’s theorem; the Kepler problem and rigid body motion;
manifolds and Hamiltonian mechanics.

29][00 oy

7 Science 4403/540a (27566), NUMERICAL COMPUTATION L.

£3O SUOF

T

F1.30-220 Notcr/F  IV(36)
: cription see under Computer Science.
[Mathematics 430b, AN INTRODUCTION TO ALGEBRAIC TOPOLOGY. 198 . ) :
. 2 Science 441b/s41b (27567), NUMERICAL COMPUTATION II..
*Mathematics 435b (65901), DIFFERENTIAL GEOMETRY. = George Most Gropp- ;
TTh9-1015 IV(21) : : r30-2.20 Not cn/v IV (36)
Applications of calculus to the study of the geometry of curves and: 5t description see under Computer Science.

in Euclidean space, intrinsic differential geometric properties of mani ’

connections with non-Euclidean geometries and topology. After

230 or 2502 or the equivalent.

FATE COURSES OF INTEREST

year the departments of Mathematics and Statistics offer a large
of graduate courses, some of which are accessible to advanced
duates. Further information may be obtained from the respective
of Undergraduate Studies whose permission, together with that
levant Director of Graduate Studies, is required for admission.
the most basic graduate courses are:

Mathematics 450b (65916), INTRODUCTION TO MATHEMATICAL LoGIE
Simon Thomas.
TTh9-1005 IV (21)
The propositional calculus, deduction, and semantic interpretatits
lower predicate calculus, completeness, axiomatic set theory, proble
foundanons of mathematics. jcs sora, MODERN ALGEERA.

[Mathematics 456blossb, RECURSIVE FUNCTION THEORY: 1985-86] ics 5443, ALGEBRAIC TOPOLOGY.

*Mathematics 460a (65926), PHILOSOPHICAL FOUNDATIONS OF

MaTHEMATICS.  Philip Scowcroft. : 5

2HTBA Notcr/r IV(o) :

Various philosophical positions with respect to the foundations o
matics, including realism, constructivism, and finitism.

6003, ADVANCED PROBABILITY. |

MATHEMATICS AND PHILOSOPHY

or allows students to explore those areas where philosophy and
tics meet, in particular, mathematical and philosophical logxc and
ophy of mathematics.
erequisites for the major are Mathematics 120a or b and Philosophy
A total ‘of twelve term courses in mathematics and philosophy is
. At least five of these should be in mathematics and at least five in
ophy. Required courses include Set Theory (Mathematics 270a), and
rion to Mathematical Logic (Mathematics 450b), both of which
taken before the end of the Juhior year, although they should
bly be taken before that year. They also include:
i eicher of the following:
2) Logical Theory II (Philosophy 440b),
) Recursive Function Theory (Mathematics 456b);
advanced philosophy course (other than Philosophy 2042 or 44.0b)
th a substantive logical component;

Mathematics 4702 07 b (65936), INDIVIDUAL STUDIES.  Consult the Di
of Undergraduate Studies.
Meets RP IV(o)
Individual investigation of an area of mathematics outside of those
in regular courses, involving directed reading, discussion, and either p
an examination. A written plan of study approved by the student’s ad
the Director of Undergradnate Studies is required. The course may nof
elected for only one term.
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COURSES IN OTHER DEPARTMENTS THAT ARE PARTICULARLYr
RELEVANT TO THE MAJOR

. ‘wossad paziio

The following courses may, with the permission of the Direg
Undergraduate Studies, be counted with Mathematics courses tor
rcqmrcmcnts of the major.
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280 Mashematics and Philosophy YQ(&

(3) one of the seminars designated as fulfilling the Scmor req
(see below).
Requirements (1), (2), and (3) must be satisfied separatcly, ho
student may satisfy (z) and (3) by taking two designated seminars, p.
at least one of them is in Philosophy.- :
Senior requirement. Each year certain seminars offered by the Mathy : ; AHOGRR ERIER RS Asstmses Eaorieons
and Philosophy departments are designated as fulfilling the Senior réj ; pfel (Chairman)

MECHANICAL ENGINEERING

of Undergraduate Studies: Aris Phillips, 201 BECTON.
F THE DEPARTMENT OF MECHANICAL ENGINEERING

: Mahadevan Krishnan Juan Fernandez de J]aMora
. . o « . ; g Akhilesh Macwal - : Marshall Long

ment of this major. Subjects covered in these seminars vary from - at Katepalli Srcenivasan Mirchell Smooke

year. A student who selects one of them to satisfy requirement (3) al ' :

be expected to give a presentation within the seminar on a topic se!
consultation with the instructor. These seminars may be taken at a
after a student has completed Mathematics 270a and Philosophy 2o

The seminars fulfilling the Senior requirement for 198485 are P’
4492, Probability, Induction, and Decision Theory; Philosophy 452
metry and Physical Law; and Mathematics 460a, Philosophical Foun
of Mathematics.

A rypical program satisfying the major mlght consist of:

Mathematics 120a or b, 222a or b, 270a, 350a, 450b, and des
seminar; ;

T

engineering is among the most diversified of the traditional
g disciplines: The mechanical engineer builds machines to extend
ical and mental capabilities and to convert traditional and novel
rees into useful forms for man and his works.
ical engineer should bring to this enterprise a clear under-
f the fundamentals of mechanics and the thermal energy sciences.
g these principles, the modern mechanical engineer must also be
to choose the best materials for a given application, be comfort-
computer terminal making calculations and performing interactive
ks, and be sufficiently familiar with the chemical and electrical
which are often relevant to the total design and realization of a
hese systems typically include thermal, wind, and hydroelectric
ants; internal-and external combustion engines; aircraft, hover-
satclhtm, heating, air-conditioning, and refrigeration systems;
ulic, magnéto-hydrodynamical, and electromechanical equipment
g robots). The mechanical engineer has also played an increasingly
t role in the design of instrumentation, prosthctic devices, and bio-
for medical applications.
these tasks, the utmost consideration of the modern mechanical
is the improvement of the quality of human life. He must be
aware both of the finiténess of the earth’s resources and of the
t his works place on the earth and its ecosystem.
ram in mechanical engineering is designed to provide a broad
h in the foundations of the disciplines mentioned above, and to
dents both for graduate studies in these areas and for entry into
e positions in research laberatories, industry, or government,
ssibilities for careers in engineering, medicine, law, or business. At
ce types of programs leading to a B.S. or B.A. degree may be taken:
égree program with a ma]or in Engineering Mechanics, or a B.S.
rogram with a major in Engincering Sciences (Mechanical), or a
ree program with a major in Engineering Sciences (Mechanical).
tive B.S. majors in both programs are advised to complete introduc-
ics and mathematics r.hrough calculus (Mathematics 115a or b) by
of their first year.
ar note should be made of the opnonal course, Mechanical Engi-
185b, which provides an opportunity for Freshmen to learn about
hanical Engineering program through case studies and a term
roject. A student’s undergraduate engineering program usually
es with one or more Special Project courses (Mechanical Engineer-
472b) in which the student pursues a pamcular interest through
riented projects and experimental mvestlgat:ons Projects may be
by the student himself, may be performed in a team, or may be

Philosophy 10a, 204a, 222a, 440b, and designated se
presentation.

Majors should consult Walter Feit and Ruth Marcus or R. 1. G. Ha

REQUIREMENT SOF THE MA]OR

Prerequisites: Math 120a or b, Phil 2042

Number of Courses: 12 term courses (within which total the prerequisites?
Senior seminar are included)

Distribution of Courses: = At least 5in each subject
Specific Courses Required: = Math 270a, 450b, and Math 456b or Phil 440

advanced Phil course with substantive logical component
Senior Requirement:  Sénior seminar

MATHEMATICS AND PHYSICS

A minimum of fourteen term courses in mathematics and physics abg
Sophomore level is required, with at least six in each of the two subjg
Senior essay on a topic appropriate for the combined major and a
to both the Physics and the Mathematics departments is also required
student must present an oral report on this essay to the Math
department. Majors should consult Walter Feit and Edward Hinds.

REQUIREMENT S OF THE MAJOR

Prerequisites: Math 120a or b Phys 150a, 151b or 1803, 181b, or zooa, 208
or 2504, 251b; and Phys 165La, 166Lb or20sLa, 206Lb

Number of Courses: ~ 14 term courses above Sophomore level (thhm wh
the prerequisites and Senior essay are not included)

Distribution of Courses: At least 6 in each subject, Math at level 222
Phys.at level 300 or above

Specific Courses Required: None

Senior Requirement:  Senior essay on topic acceptable to Physics and
depts; oral report on essay to Mathematics dept

Mechanical Engineering 281
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Ezra Stiles, and Trumbull. At the head of each college is a resident master.
In cach college a dean advises students on both academic and non-academic
matters. Associated with the master and the dean as fellows arc about fifty
members of the faculty drawn from different departments and schools of
the University, a few of whom reside in the college and others of whom
have offices there.

Upon entrance, cach Freshman is assigned to one of the twelve residential
colleges. During their first year, all Freshmen are required ro live on campus.
Except for those Freshmen affiliated with Timothy Dwight or Silliman
Colleges, Freshmen live in a quadrangle at the center of the University
known as the Old Campus; those living on Old Campus may take a limited
number of meals in their college, and they participate fully in its life. After
Freshman year most students live on campus in their colleges, with about
ten percent of upperclassmen choosing to live off campus. Whether they
live on campus or off, undergraduates normally continue as members of the
same college throughout their undergraduate careers.

10 Yike Collige

THE UNDERGRADUATE CURRICULUM

One of the distinguishing features of a liberal education is that is has no

- single definition. Yale consequently does not prescribe any specific course
to be taken by a student, but instead urges each undergraduate to design a
program of study suited to his own particular needs and interests from the
multitude of courses available to college students in a university.

Itis also true of a liberal education that it is neither too narrowly focused
nor too diffuse. As a matter of educational policy, Yale College has always
stood behind the principle of distribution in studies as strongly as it has
supported the principle of concentration. Thus Yale requires that each
student choose in the later years of college an area of concentration in one
of the major programs or departments, while also expecting that the stu-
dent’s course of study be characterized, particularly in the earlier years, by a
reasonable diversity of subject matter and approach. The faculty of Yale
College has therefore formally declared its support of the principles embod-
icd in the Distributional Guidelines (see GUIDELINES FOR THE DISTRI-
BUTION OF STUDIES below). In addition, all undergraduates must fulfill the
Distributional Requirements, which constitute the only specific rules limit-
ing the selection of courses outside a student’s major program.

DISTRIBUTIONAL REQUIREMENTS

Distributional Reguivements for the Freshman Year and for the First Two
Tears. Onc of the chief objectives of these Distributional Requirements is
to assure that in the first two years of their undergraduate education students
elect courses from a variety of departments and in this way become exposed
to different ideas and various ways of thinking. Many students come to Yale
with advanced preparation in one or more fields. Early in their college
careers, such qualified students ought to take advantage of any head start
they may have in a subject to pursue it at a higher level than would otherwise
be possible; a college course in a familiar subject at a more advanced level
often discloses unfamiliar aspects of the subject. In addition, in disciplines
like mathematics and languages, where the maintenance and improvement

Yale College Programs of Study 1985-86

of skills greatly depend on cor

lightly to consider interrupting

first years of college. During,
cxplore some subjects that they
of Sophomore year students ar
of the department or program i
do so. In choosing Freshman a
should give attention to the |
anticipate having a particular in
to other possibilities. They shor
hesitate to change their plans ¢
sclected courses wisely will have
the time comes to do so.

For these reasons, there are t

students are expected to fulfil] |
for the Freshman year and onc f

1. Distributional Requiremer

Freshmen may take no more
ment, and no more than si
Group (except that a student
take as many as seven course

Laboratory course may take as
They must take at least two o
credits in Group III or IV,

2. Distributional Requireme:

In meeting the Distribution,
the student must take ar le
Distributional Groups by 1
envollment.

Distributional Requirements
Requirements for the Bachelc
p,mduation all students can con:
in a foreign language at the inte
their studies in their major pr
quaintance with a variety of fie
Yale does not require prescrit
cncourages undergraduates to
intellectual interests, that oper
tunities through which those ir
studies always to that most ch
third Distributional Requirerr
gareer.

3. Distributional Requireme
To qualify for the bachelors
conrse credits dvawn. from o
the major. At least two cours

Sour Groups. A student mu.
language at the intermedi,




the head of each college is a resident master.
students on both academic and non-academic
naster and the dean as fellows are about fifty
n from different departments and schools of
m reside in the college and others of whom

nan is assigned to one of the twelve residendal
ir, all Freshmen are required to live on campus.
affiliated with Timothy Dwight or Silliman
« quadrangle at the center of the Univer'sity
10se living on Old Campus may take a limited
ege, and they participate fully in its life. After
s live on campus in their colleges, with about
a choosing to live off campus. Whether they
-raduates normally continue as members of the

«r undergraduate careers.

SRADUATE CURRICULUM

satures of a liberal education is that is has no
quently does not prescribe any specific course
t instead urges each undergraduate to design a
1is own particular needs and interests from the
e to college students in a university.
ducation that it is neither too narrowly focused
of educational policy, Yale College has always
of distribution in studies as strongly as it has
concentration. Thus Yale requires that each
sears of college an area of concentration in one
lepartments, while also expecting that the stu-
wracterized, particularly in the carlier years, bya
ject matter and approach. The faculty of Yale
lly declared its support of the principles embod-
iidelines (scc GUIDELINES FOR THE DISTRI-
. In addition, all undergraduates must fulfill the
ts, which constitute the only specific rules limit-
outside a student’s major program.

JTIONAL REQUIREMENTS

nts for the Freshman Year and for the First Two
ectives of these Distributional Requirements is
) years of their undergraduate education students
of departments and in this way become exposed
1s ways of thinking. Many students come to Yale
1 in one or more fields. Early in their college
lents ought to take advantage of any head start
> pursue itata higher level than would otherwise
se in a familiar subject at a more advanced lc_:vcl
ispects of the subject. In addition, in. disciplines
1ages, where the maintenance and improvement

%5-86

of skills greatly depend on continuity of application, students ought not

hightly to consider interrupting the progress of their studies during their
- first years of college. During these years, nevertheless, they should also
explore some subjects that they have never studied before. At the beginning
of Sophomore year students are expected to make at least a tentative choice
of the department or program in which they will major; science majors meust
do so. In choosing Freshman and Sophomore courses, therefore, students
should give attention to the prerequisites for any major in which they
‘anticipate having a particular interest. But they should not close their minds
to other possibilities. They should use the first year to explore, and then not
.hesitate to change their plans during the second year. Students who have
sclected courses wisely will have the groundwork to enter most majors when
‘the time comes to do so.
For these reasons, there are two sets of Distributional Requirements that
students arc expected to fulfill before the end of their Sophomore year: one
-for the Freshman year and one for the first'two years.

1. Distributional Requirements for the Freshman Year.

Freshmen mamy take no morve than four course credits in a single depart-
ment, and no more than six course credits in a single Distributional
Group (except that a student taking a course in a foveign language may
take as many as seven couvse credits in Group I, and a student taking o
laboratory convse may tuke as many as seven course credits in Group IV).
They must take at least two course credits in Group I or IT and two conrse
credits in Group IIT or IV.

2. Distributional Requirement for the First Two Years.

In meeting the Distributional Requirements for the Bachelors Degree,
the student must take at least two course credits in each of the four
Distributional Groups by the end of the student first four terms of

enrollment.

Distributional Requivements for the Bachelors Degree. The Distributional
Requirements for the Bachelor’s Degree are intended to assure that by
graduation all students can confidently assert that they possess a competence
12 foreign language at the intermediate level and that their work, including
their studies in their majot programs, has been grounded in a sound ac-
1aintance with a variery of fields of inquiry and approaches to knowledge.
tle does not require prescribed courses in specific subjects, but instead
cricourages undergraduates to design programs that best reflect their own
ntellectual interests, that open the maximum range of intellectual oppor-
ities through which those interests can be expanded, and that direct their
lics always to that most elusive of goals, a liberal education. Thus the
ird Distributional Requirement relates to the student’s entire academic

recr.

3. Distributional Requirements for the Bachelor’s Degree.

To qualify for the bachelork degree, a student must earn at least twelve
course credits drawn from outside the Distributional Group that includes
the major. At least two course credits must be drawn from each one of the
Jour Groups. A student must also demonstrate competence in o foreign
language at the intermediate level, cither by passing the appropriate

Yale College 11
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12 Yule College

conrses ov by examination.* No move than six course credits in a single
Group may be employed to meet the Distributional Requirements for the
Bachelor’s Degree, except that a student who takes more than four course
credits in ovder to attain the vequired level of competence in a foveign
language may offer as many as eght conrse credits in Distributional

GroupI.

For the purpose of distribution in Yale College, courses are classified into
four Groups according to the following general scheme: T

Group I: language and literature, English and foreign, ancient or modern.

Group II: architecture; art; classical civilization; film; history; history of
art; history of science, history of medicine; humanities; music; philosophy;
religious studies.

Group III: anthropology; archeology; economics; linguistics; manage-
ment sciences; organizational behavior; political science; psychology;
sociology.

Group IV: astronomy; biology; chemistry; computer science; engineer-
ing; forestry and environmental studies; geology and geophysics; mathe-
matics; molecular biophysics and biochemistry; physics; statistics.

Beginning with students entering in 1983, a student is required to-dem-
onstrate competence at the intermediate level in a foreign language either
upon entrance or before graduation, preferably by the end of Junior year.
This requirement may be met by presenting an appropriate Advanced
Placement Test score, or by passing an examination at Yale, or by passing an
intermediate-level course in a foreign language at Yale. The languages
offered at Yale in which a student may attain the required competence are:
Arabic, Chinese, Czech, French, German, classical Greek, Hausa, Hebrew,
Italian, Japanese, Latin, Polish, Portuguese, Russian, Serbo-Croatian, Span-
ish, Swahili, and Yoruba. Information about appropriate Advanced Place-
ment Test scores, relevant courses, and the nature of the examinations in
these languages is contained in Chapter III in the introductory statements
of the departments offering courses in foreign languages.

Students who possess competence in a language other than those listed
here, either because it is their native language, or because they learned it
abroad or by study at another university, or by some other means, should
consult the appropriate Director of Undergraduate Studies or their Resi-
dential College Dean to arrange for an examination. Students who, for
physiological reasons, are not able to complete the language requirement
may petition the Committee on Honors and Academic Standing for a waiver
of the requirement. The Committee may, in individual cases and on petition
of the student’s major program, partially or fully waive the requirement for

sound and weighty academic reasons.

*¥Students who entered Yale College at ahy time before 1983~84 are not required,
in order to qualify for graduation, to demonstrate competence in a foreign language

at the intermediate level.
tSome courses may fall into another Distributional Group in addition to the one
indicated in this classification. The Group number of a course is the Roman numeral

in the data line of the course listed in CHAPTER 1L
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(APTER 11T

GUIDELINES FOR THE DISTRIBUTION OF STUDIES

Although educated men and women may never agree about everything
that a libera] education should include, nearly all do agree on the proposi-
tions below, which are intended to serve the student as guides in his choice
of studies. The specific courses by which the student achieves his educational
goals must depend on individual interests and needs, but all students should
sclect courses according to a rcasoned plan that embodies each of the
following Guidelines.
1. It is axiomatic that educated men and women should be able to express
themselves effectively in their own language, both in speech and in writing.
To suppose that anyone can think clearly even though he cannot write
clearly is an illusion: words are the most basic tools of thought. A person
who cannot use them skillfully will be handicapped not only in communi-
cating ideas to someone else, but also in defining, developing, and under-
standing them himself. Students should therefore choose at least one course,
and preferably several, in which they write papers that are evaluated closely
for clarity of expression. The most obvious department in which to find
such courses is English; its introductory courses (English 110a, 1123, 115, 116b,
120a or b, 121b, 125, 120) offer frequent opportunities for writing. In addition,
many courses in various departments, in the sciences and social sciences as
well as in the humanities, provide special attention to prose composition.
Among these are courses which have been especially designed to emphasize
writing; they are designated “Writing Intensive” (w1) in CHAPTER IIT.
A student should also do formal course work in English literature. Using .
- language effectively depends to a large extent upon the scope and quality of
onc’s reading. A person can fully grasp the possibilities of the English
language, and experience the thought and feeling it opens up, only by a
study of the uses made of it by its greatest masters. By joining the study of
writing with the study of literature, a student will inevitably improve his
own writing while deriving from his reading an increased pleasure made
possible by his augmented skill. The study of literature leads to an expansion
of one’s experience and personal horizons, and is a continuing source of
istruction and pleasure for the duration of one’s life. Above all, reading
* widcly and deeply enlarges the power of the imagination, which in one way
or another undetlies almost all intellectual endeavor.
-~ 2. Students should be able to understand, speak, read, and write a lan-
guage other than their own, and should be acquainted with the literature of
that language. Such abilities increase subtlety of mind and sharpen sensitiv-
ity to the use of one’s own language. Students should know at least one
reign language well enough to speak it fluently, if it is a modern language,
und to read it freely and with enjoyment. Such a skill, if preserved through
15¢, will be an intellectual and personal asset throughout a person’s entire
lifetime. Professionally it can be equally important. Most careers today are
potentially international in their range. Businessmen, lawyers, teachers,
physicians, writers, and artists—anyone in any profession has superior
antages and opportunities if he knows at least one foreign language, and
preferably several. It is for these reasons that Yale College augments this
juideline with the requirement that each student demonstrate competence
i a foreign language at the intermediate level, preferably by the end of
nior year.
Using his skills in language, a student should also enter into the literature
a foreign language, because only through such study can a person

1Orcl nse o
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experience another culture fully enough to broaden his range of feeling and
judgment. The question of which litcrature or literatures to study will
depend on a student’s preparation and future goals. Graduate schools, for
example, commonly require a reading knowledge of at least two modern
foreign languages (usually French, German, or Russian); for some fields of
graduate work, a knowledge of Latin or Greek is required as well. But a
student should also consult personal interests and tastes: a student who likes
English Romantic poetry, for example, might study French or German
Romantic poetry in the original; one who is interested in Spenser or Milton
might want to read Virgil in Latin.

In starting a new language in college, students should plan to rake at least
two years of study or an intensive course covering that amount of material
in one year, in order to acquire fluency in speech and writing. They may

~ then proceed to a literature course in that language. Entering Freshmen
who have already acquired a high degree of proficiency in one foreign
language should seriously consider taking a literature course in that lan-
guage during their Freshman year, because both skill and confidence in
languages can easily wane with a year’s disuse.

3. Just as the study of a foreign language and its literature helps to
overcome geographical provincialism, so does the study of other times help
to correct temporal provincialism. An educated person needs a historical
perspective on his own times, and that can come only from studying other
civilizations and cultures, either those from which his own culture has

- developed, or those different from his own. Certainly no student ought to
leave college without having studied the history, art, music, philosophy,
religion, or literature of the ancient world or the Middle Ages. Ideally, one
ought to study the arts, artifacts, and ideas of both the modern and the
ancient worlds, but if one must choose between the two, it would be wise
to begin with the ancient. As for any student who may not have had a good
general course in American history in secondary school, he should obviously
take one in college. i

4. Mathematics is the basic language of the natural and the social sciences,
and has become a uscful tool in many of the humanities. So pervasive are
mathematical techniques that contemporary men and women may not
consider themselves truly educated until they have an understanding of the
fundamentals of mathematics. At a minimum students should have a2 profi-
clency in mathematics at the level of caleulus. Students without this foun-
dation should probably acquire it in Mathematics 1ma—114b or 12a—11sb
before proceeding further. Those wishing to open opportunities for ad-
vanced study in a variety of fields other than mathematics may need to take
appropriate advanced courses in mathematics. Since not every subject re-
quires the same kind of mathematical knowledge, the most immediately
useful course for a student’s purpose may not be found in the Mathematics
department itself but rather in one or more of the following departments or
programs: Computer Science, Economics, Engineering and Applied Sci-
ence, Molecular Biophysics and Biochemistry, Political Science, Psychology,
Sociology, or Statistics. These departments offer courses in the mathemati-
cal or statistical methods used in their disciplines. Whatever course a student
chooses in ordér to broaden his mathematical knowledge, however, skill in

mathematics should be maintained, because, like language, it is likely to

dissipate if it 1s not used.
@ Acqniring a detailed familiarity with several natural and applied sci-

ences is a practical necessity for some students. For-all students, however,
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being educated means developing a broad view of what science is, what it
has achieved, and what it might continue to achieve. One can be aware that
i the last three hundred years science has come to be synonymous with
ranonal inquiry and knowledge without realizing what a scientist means by
“knowing” or how some scientific facts are more prone to change than
“arhers. Only by studying a science can one develop the critical faculties that
educated citizens need: an ability to evaluate the opinions of “experts,” to
distinguish quackery from responsible science, and to realize which things
are known and which unknown, which are knowable and which unknow-
able, to science. Studying a science reveals new patterns of thought. One
tan learn to appreciate both the close analysis and deductive reasoning of
theorcticians and the careful observations and manipulative skill of experi-
mentalists. Only by studying a science can one share the excitement, deli ght,
wzzlement, and beauty that scientists find in their work. To know science
45 1o appreciate a thousand intricate coherences in nature, which are hidden
- from casual observation but which, once known, lend richness to everyday
ife. :

Students with little previous preparation will find introductory science
courses without prerequisites in all of the science departments and among
the Residential College Seminars. Introductory courses on other levels are
“available for students with more background and for prospective science
~majors. It is impossible to overemphasize the advantages of beginning the
study of science early in college, especially for those students with any
inclination toward scientific careers.

0. Finally, to understand the duties and problems facing everyone as a
human being among other human beings, students should become familiar
with at least one of the social sciences. Like the natural sciences, the social
siences often rely heavily on mathematics, but their emphasis is on people
rather than on things. At a time when the population of the world and its
problems are increasing, the future of mankind’s achievements may depend
significantly on the insights achieved through the social sciences. An edu-
“¢ated person should have some understanding of what men have learned
and arc learning about living rogether. Modern Americans especially ought
- 10 have a knowledge of the cultures of Eastern Europe, Asia, Africa, Latin

Amcrica, as well as of those of Western Europe and their own country. The
. Yale curriculum contains a wide variety of courses on these areas, dealing
with social systems, governments, economies, histories, and cultures.
What a student ultimately derives from four years of study at Yale ob-
“viously depends in large measure upon his carefui planning of a program of
study. In fulfilling these Guidelines, as in pursuing their other educational
- goals, students should seck broadly for informed advice, from their faculty
_advisers and Residential College Deans, and from Directors of Undergrad-
vate Studies or other faculty members in the various departments and
~programs. No adviser will prescribe a particular set of courses, and the
- responstbility of shaping a program is the student’s, but each student should
- make use of all the advice available in order to plan the most effective
program. It would be impossible, and surely imprudent, for a student to
attempt to map out at the beginning of his studies a firm schedule of courses
for the next eight terms. Yet it is important for the student to think ahead,
and always to plan with these principles in mind. )
Although these Guidelines are not acmal requirements (except that a |
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gram must be approved by his dean and adviser, and every reasonable
program will be approved. A student whose program departs markedly
from the Guidelines will be obliged to persuade the Residential College
Dean and faculty program adviser that it will still achieve for the student in
its own way the goals of a liberal education.

MAJOR PROGRAMS

Students secking the B.S. or the B.A. degree with a major in science are
expected to elect their majors at the beginning of Sophomore year, although
a major in science may still be elected later if the student has completed the
courses required to enter it. Sophomores interested in majoring in science
should have their schedules approved by the Director of Undergraduate
Studies or adviser designated by the department in which they wish to
major. Students secking the B.A. degree with a major in a field other than a
science are expected to elect their major at the beginning of Junior year. The
schedules for Sophomore year of these students must be signed by a Soph-
omore adviser, chosen by the student, with whom the program has been
discussed.
All candidates for a bachelor’s degree in Yale College must elect one of
. the major programs listed on page 28. The requirements for a major are
described in general terms in the sections below, and in more detail at the
beginning of the course descriptions of each department or program in
CuArTER III. In every case students plan their schedule of courses in their
major subjects or fields in consujtation with a representative of the depart-
ment or program concerned, and must secure the consultant’s written
approval. Students should acquaint themselves fully with all the require-
ments of the major they plan to enter, considering not only the immediate
choice of courses but also the plan of their entire work in the last two or

three years in college.
SELECTION OF A MAJOR

_In designing a program of study, the student ought to plan for depth of
concentration as well as breadth of scope. To study a subject in depth can
be one of the most rewarding and liberating experiences a person can secure
and can form the basis of the interests and occupations of a lifetime.
Although no one should specialize to the neglect of distribution, knowledge
advances by specialization, and one can gain some of the excitement of
discovery by pressing toward the outer limits of human knowledge in a
particular field. Intense study of a seemingly narrow area of investigation
will often disclose ramifications and connections that alter perspectives on
every other subject. Such study also sharpens a person’s judgment and
acquaints him with processes by which new truths can be found.

In order to expose themselves to this kind of experience, students must
choose a field of study that will be their major field, that is, the subject in
which they will work more intensively than they do in any other. A list of
possible majors in Yale College from which such a choice is to be made is
given below on page 28. Specific requirements for each major are established
by the department or program concerned and are explained in CHAPTER
1418
Some students will have made a tentative choice of a major before
entering college. Others will have settled on a general arca—for example,
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