“This book is an attempt to
state what calculus is all about
—in less than 200 pages.”

IVAN NIVEN

Professor of Mathematics
University of Oregon

The newest addition to Van Nostrand’s University Series in Under-
graduate Mathematics, Calculus: An Introductory Approach, is
one of the shortest calculus texts ever published. By concentrating
on a small collection of central concepts, Professor Niven illumi-
nates—in less than 200 pages—the ideas that lie at the heart of
calculus. The text strikes a sensible balance between theory and
applications, and requires no background in analytic geometry. It
contains 310 problems, with answers to about a third of them

appearing at the end of the book.

April 1961, 190 pages, $4.75

D. VAN NOSTRAND COMPANY, INC.

120 Alexander Street Princeton, New Jersey



Programmed Instruction Sequence In
High School And College Mathematics

During

otivation. The base of these o,

the last year, a series of mathematics programs has been in the
rocess of development at the Britannica Center for Studies in i
rations has been Roanoke, Virginia, but as

g and

soon as the new laboratory building for the Center has been completed, the
staff will move to its tpermanent location in Palo Alto, California. The purpose

of this report is to inform
nature o[Pt(;ue programme,
cerning the project.

The p of prog! ing: Many of you by
this time have become familiar with such terms
as “teaching hi * “progr: d textbooks,”
etc. In pro; ing material, the structure of a
subject-matter area is broken down into small re-
lated parts. The student is systematically asked
questions about each new dpiece of information he
acquires, and is thus made an active part of the
learning process, Material is programmed at the

Encyclopaedia Britannica Fi Center by sub-
ject-matter specialists working in conjunction with
experimental psychologists. e material is pro-

grammed, by students, and then re-pro-
grammed and re-tested many times. [For a more
detailed discussion of programming, see Professor
B. F. Skinner’s incisive article, Teaching Ma-
chines; Science, 128, 969-977, (1958)].

The programmers: Subject matter specialists were
selected after consulting with the heads of the
mathematics departments at Harvard, Yale, and
Massachusetts Institute of Technology. They rec-
ommended a number of promising ti3Iroung men,
and from this group the majority of the program-
mers were chosen. In addition, two programmers
were selected on the basis of specific recommen-
dations by professors from other institutions. We
tried to choose subject-matter specialists who, in
addition to being excellent mathematicians, also
had had teaching experience with the particular
course they were going to program, whether it be
at the high school or the university level.
‘We would like at this time to express our ap-
preciation to the eminent mathematicians who
isted us in the selection of our programmers.
The selection of the subject-matter specialists is
undoubtedly the key factor in the success of any
programming operation and without their expert
advice, our project would have been severely
handicapped.

The subject matter: High School Courses—In or-
der to determine what high school sequence
should be programmed, the state departments of
education of all of the states were consulted.
From state curriculum guides, material was pre-
pared. (This cor:slf,ltation included_a conference

which was att by repr t of thirty-
eight states.)
Consultants: A large ber of math tici:

consulted with us during the development of the
programs. Among these were the directors of two
of the principal modern mathematics projects in
the United States, and in this regard we wish to
make a point about the nature of the material in
our high school mathematics programs,

These programs do not represent a radical shift
from the curriculum now offered by the more for-
ward looking state curriculum guides. We would
strongly advise those high schools, with a compe-

C

Raymond P. Kroggel, Vice President,

rofessional people in the area of mathematics of the
instruction series and to invite their comments con-

tently trained staff and a student body of the
intellectual caliber to benefit from such excellent
experimental programs as y CSM, etc.,
to adopt such a program for those students for
which it is intended. In this reyard, we feel that
the course, The Languages of Algebra: Fields and
Ordered Fields, is an excellent example of one of
the newer approaches to a basic subject-matter
area in mathematics. Also under preparation is a
course in Finite Mathematics and one in Modern
Algebra, and they should be completed in the
near future.

Field studies: Our programs have been undergo-
ing extensive field testing, and the é)reliminary
results of these field tests will be made available
to any educator interested in receiving this data.
‘To date the findings have been very encouraging.
We are especialg pleased with the reaction of the
instructors and the students to this new approach,
and the data pertaining to retention is particu-
larly striking. (Greater than 90% retention dem-
?sttga)ted by test class. See MAC — Report
0. 2.

-y

A series of rep being larly rel d...
The first report of Programmed Learning Mate-
rials is now ready. If you did not receive it within
the past few weeks, write us and we’ll be pleased
to send it to you—Ask for TEMAC-Programmed
Learning Materials—Report No. 1. Report No. 2
is an objective outline of testing results and re-
sponse. Be sure to request this, also.

TEMAUC is the name given the results of the
work we are doing in the field of Programmed
Learning. Every effort is being made in these tests
to provide a research design that will supply use-
ful and significant information. It is hoped that
much of this information will be applicable to
other subject areas as well.

The following courses are now
being prepared, and some will be
ready for the 1961 school year:

High School:

First-Year Algebra

Plane Geometry

Second-Year Algebra

Trigonometry

Solid Geometry (Feb. 1, 1962)

College:

The Languages of Algebra:
Fields and Ordered Fields

Introductory Calculus |

Introductory Calculus Ii

Intermediate Calculus (Feb. 1, 1962)

If you are not now on our list to receive additional information, be sure to write:

ENCYCLOPAEDIA BRITANNICA FILMS
1150 Wilmette Avenue, Wilmette, lilinois
In Canada: Encyclopaedia Britannica Films (Canada) Ltd., 67 Kipling Avenue, So., Toronto, Ontario



BOOKS

BOUNDARY AND EIGENVALUE PROBLEMS
IN MATHEMATICAL PHYSICS

By Hans Sagan, University of Idaho. The theory of orthogonal functions,
Fourier Series, and Eigenvalues are developed from boundary value prob-
lems in mathematical physics in this new and stimulating book. Hamilton’s
principle together with the theory of the first variation and Bernoulli’s sepa-
ration method for the solution of linear homogeneous partial differential
equations serve as unifying links for these topics—which otherwise might
very well appear as a collection of unrelated mathematical tricks. 1961.
381 pages. $9.50*.

INTRODUCTION TO GEOMETRY

By H. S. M. Coxeter, University of Toronto. This book provides the
reader with a fresh, exciting, and rigorous exposition of the sadly neglected
subject of geometry. It establishes its usefulness in the study of kinematics,
crystallography, statistics, and botany as well as in the development of the
other branches of mathematics. 1961. 433 pages. $9.95*.

*Textbook edition also avdilable for college adoption.
Send for examination copies today.

JOHN WILEY & SONS, Inc., 440 Park Avenue South, New York 16, N..

Announcing a new publication

PROCEEDINGS OF SYMPOSIA
IN PURE MATHEMATICS, Volume II

LATTICE THEORY

The eighteen articles in this volume are the papers presented at the Symposium on
Partially Ordered Sets and Lattice Theory held in April, 1959.

The authors contributing papers to this book are:

R. P. Dilworth B. Jénsson R. S. Pierce

P. M. Whitman K. D. Fryer Philip Dwinger

Juris Hartmanis J. E. McLaughlin Garrett Birkhoff

R. A. Dean Leon Henkin and Marshall Hall, Jr.

C. C. Chang and Alfred Tarski L. W. Anderson
Alfred Horn P. R. Halmos F. W. Anderson

Israel Halperin C. C. Chang

208 pages 259% discount to members $6.30

AMERICAN MATHEMATICAL SOCIETY
190 Hope Street
Providence 6, Rhode Island




ILLINOIS
JOURNAL

OF
MATHEMATICS

A quarterly journal of basic research in pure
and applied mathematics published by the
University of lllinois, Urbana.

edited by
REINHOLD BAER e PAUL T. BATEMAN
S. S. CHERN o J. L. DOOB
A. H. TAUB e GEORGE W. WHITEHEAD

The subscription price is $9.00 a vol-
ume (four numbers); this is reduced
to $5.00 for individual members of
the American Mathematical Society.
Subscriptions should be sent to the
University of Illinois Press, Urbana,
Illinois.

PSAM Yol. XII

PROCEEDINGS OF THE SYMPOSIUM
ON THE STRUCTURE OF LANGUAGE
AND ITS MATHEMATICAL

ASPECTS

The twenty articles in this book are texts of
addresses which were delivered at the sym-
posium held in April, 1960,

The authors contributing papers to this book
are: W. V. Quine; Noam Chomsky; Hilary
Putnam; H. Hiz; Nelson Goodman; Haskell
B. Curry; Yuen Ren Chao; Murray Eden; Morris
Halle; Robert Abernathy; Hans G. Herzber-
ger; Anthony G. Oettinger; Victor H. Yngve;
Gordon E. Peterson and Frank Harary; Joa-
chim Lambek; H. A. Gleason, Jr.; Benoit
Mandelbrot; Charles F. Hockett; Rulon Wells:
Roman Jakobson,

283 pp. $7.80
259, discount to members

AMERICAN MATHEMATICAL SOCIETY
190 Hope Street, Providence 6, Rhode Island

Proceedings of Symposia in
Pure Mathematics—Volume 3

DIFFERENTIAL
GEOMETRY

The Symposium on Differential Geometry was
organized as a focal point for the discussion
of new trends in research. Modern differential
geometry has become to a large degree differ-
ential topology, and the methods employed are
a far cry from the tensor analysis of the dif-
ferential geometry of the 1930’s.

The papers in this volume give a cross-section
of many of the types of dlﬁerentxal geometry
of major s di ial topology,
Lie groups, complex mamfolds fiber bundles,
and differential geometry in the large.

Table of Contents

A Report on the Unitary Group .By Raoul Bett

Vector Bundles and Homogeneous Spaces .....
eseeecses.By M. F. Atiyah and F. Hirzebruch

A Procedure for Killing Homotopy Groups of
Differentiable Manifolds ....By John Milnor

Some Remarks on Homological Analysis and
Structures «.c.eseecesescses By D. C. Spencer

Vector Form Methods and Deformations of
Complex Structures .....By Albert Nijenhuis

Almost-Product Structures ..By A. G. Walker

Homology of Principal Bundles ...... cesessee
ssessesssses By Eldon Dyer and R. K. Lashof

Alexander-Pontryagin Duahty in Function Spaces
y James Eells, Jr.

eecescacsssscessncas

The Cohomology of Lie Rings «ceceveecsons
PP P - 4 Rwhard S Palait

On the Theory of Solvmanifolds and Generaliza-
tion with Applications to Differential Geom-
€IrY .ucecescssscessssss By Louis Auslander

Homogeneous Complex Contact Manifolds .....
eesesssesssscsscesse. By William M. Boothby

On Compact, Riemannian Manifolds with Con-
stant Curvature. I ........By Eugenio Calabi

El y R ks on Surf: with Curva.
ture of Fixed Sign ........By L. Nirenberg

Canonical Forms on Frame Bundles of Higher
Order Contact ..... By Shoshichi Kobayashi

On Immersion of Manifolds .By Hans Samelson

Edited by Carl B. Allendoerfer

259% discount to members
201 pages $7.60

American Mathematical Society

190 Hope Street
Providence 6, Rhode Island




Einfiihrung in die numerische Mathematik
Von Professor Dr. math. E. Stiefel, Ziirich

Etwa 240 Seiten mit 36 Bildern. Leinen etwa DM 24,—. Erscheint Juni 1961

(Leitfiden der angewandten Mathematik und Mechanik. Unter Mitwirkung
von Prof. Dr. K. Magnus, Stuttgart, Prof. Dr. F. K. G. Odquist, Stockholm und
Prof. Dr. E. Stiefel, Ziirich, herausgegeben von Prof. Dr. H. Gortler, Freiburg
i. Br. Band 2)

Aus dem Inhalt: Lineare Algebra / Lineare Programmierung / Ausgleichung
nach kleinsten Quadraten und definite Probleme / Nichtlineare Algebra /
Eigenwert probleme |/ Differentialgleichungen / Approximationen / Anhang:
9 Rechenbeispiele, 9 Tabellen / Sachverzeichnis

Das Ziel des Werkes ist eine Einfiihrung in moderne Rechenverfahren, wobei
die Eignung der Methoden fiir das automatische Rechnen besonders beachtet
wird. Neuere Ergebnisse wie Spieltheorie, Tschebyscheffsche Ausgleichung,
Rhombenalgorithmus u. a. werden beriicksichtigt.

B. G. TEUBNER VERLAGSGESELLSCHAFT ¢ STUTTGART
.-

Proceedings of the Symposia in Applied Mathematics
Volume XI
NUCLEAR REACTOR THEORY

Edited by Garrett Birkhoff and Eugene P. Wigner

The current era has been described as ''the atomic age," and it seems probable that
mankind will depend increasingly on nuclear energy during the next century. In the design of
nuclear reactors, mathematical analysis already plays an important role.

Nevertheless, very few research mathematicians have so far devoted serious effort to the
mathematical ;aroblems of nuclear reactor theory. The present volume is intended to increase
the number of such mathematicians, by indicating the great variety of interesting mathe-
matical problems encountered in this fascinating field. As a by-product, it may help to put
the design of future nuclear reactors on a more scientific basis.

The contributors to this volume having already done their part, we hope that both pure and
applied mathematicians will accept the challenging invitation okered. hereby continuing the

reat tradition of Archimedes, Newton, Gauss, Fourier, Maxwell, Poincaré, and many others.

n this great tradition, each new major field of physical aﬁplication has both suggested funda-
mental new mathematical concepts, and has owed much of its deeper development to the
rigorous mathematical analysis of these concepts.

25% discount to members

339 pages $8.70

American Mathematical Society
190 Hope Street, Providence &, Rhode Island




CONTEMPORARY PSYCHOLOGY

A Journal of
Reviews
Criticism
Opinion

<
-

No time to read?

Let CP help with . . .

Selective reviews of the latest books by specialists in the par-
ticular field involved.

Comment by the Editor on news from the publishing world, on
the printed word in particular and in general, on criticism,
reviewing, and opinion.

Feedback on controversial book reviews in a Letters-to-the-
Editor section.

Reviews of films and other instructional media.
Lists of the latest books received.
Put CP in your brief case and read it on planes, trains, buses.

Keep in touch with the latest developments in your field of
interest.

Subscription, 1961, $10.00 (Foreign, $10.50)

Send subscription orders to:

AMERICAN PSYCHOLOGICAL ASSOCIATION

1333 Sixteenth Street, N.W.
Washington 6, D.C.




Engineers / Scientists

FORTHE e
o0 provide decision-makers
DEC]SION-— M AKER with large-scale computer-

based systems which approach
omniscience is the task of
Optlmum ' o The MITRE Corporation.

inte‘lligence e s ; MITRE is a nonprofit system

engineering organization
CouPIEd WIth responsible for the design,

, optlmum COﬂtl‘Ol B  development and evaluation of
%  the integrated command and
2 of effectxve e i control systems required for

O aerospace operations.

acti .

on The complexities of engineering
problems inherent in such
systems require engineers and
scientists with advanced
training and experience.

Appointments to the Technical
Staff are currently being made
for assignments in:

¢ Operations Research

* System and Sub-system
Feasibility Studies

¢ Prototype System Development

® Advanced System Concepts
and Design

¢ System Cost Analysis
¢ Operational Evaluation

o Communications System
Development

Openings are also available at MITRE’s
facility in Montgomery, Alabama.

Inquiries may be dlrected in c0nﬁdence to Vice PresibenT — TECHNICAL OPERATIONS

THE

MITRE

CORPORATION

Post Office Box 208, 37-MT Bedford, Massachusetts

All qualified applicants will receive consideration for 7
without regard to race, creed, color or national ongm
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A brochure more fully describing MITRE and its activities is available upon request.
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Journals Published by the
American Mathematical Society

Bulletin of the American Mathematical Society

This journal is the official organ of the Society. It reports official acts of the Society

and the details of its meetings. It contains some of the officially invited addresses

resented before the Society, reviews of advanced mathematical books, research prob-
ﬁzms and a department of research announcements.

The subscription prize is $7.00 per annual volume of six numbers.

Research Problems and Invited Addresses offered for publication should be sent
to WALTER RUDIN, Department of Mathematics, University of Wisconsin, Madison,
Wisconsin; Book Reviews to FELIX BROWDER, Department of Mathematics, Yale
University, New Haven, Connecticut. Research Announcements offered for publica-
tion should be sent to some member of the Council of the Society, and communicated
by him to E. E. Moisg, Department of Mathematics, Harvard University, Cambridge
SZ, Massachusetts. All other communications to the editors should be sent to the
Managing Editor, E. E. MoisE.

The members of the Council for 1961 are: P. T. Bateman, E. G. Begle, Lipman
Bers, R. P. Boas, H. W. Bode, H. F. Bohnenblust, Raoul Bott, Felix Browder, R. H.
Bruck, R. C. Buck, M. M. Day, Jean Dieudonné, J. L. Doob, A. Erdelyi, G. E. For-
sythe, P. R. Garabedian, A. M. Gleason, J. W. Green, P. R. Halmos, G. A. Hedlund,
M. R. Hestenes, Edwin Hewitt, Einar Hille, G. P. Hochschild, G. B. Huff, Nathan
{)acobson, Michel Lotve, E. J. McShane, W. S. Massey, A. E, Meder, Jr., E. E. Moise,

eane Montgomery, L. J. Paige, R. S, Phillips, R. S. Pierce, Everett Pitcher, G. de B.
Robinson, Alex Rosenberg, Walter Rudin, I. J. Schoenberg, I. M. Singer, E. H.
Spanier, C. B. Tompkins, A. W. Tucker, S. M. Ulam, J. V. Wehausen, J. W. T.
Youngs, O. Zariski, Daniel Zelinsky, Leo Zippin, Antoni Zygmund.

Proceedings of the American Mathematical Society

This journal is devoted entirely to research in pure and applied mathematics and
is devoted principally to the publication of original papers of moderate length. A de-
partment called Mathematical Pearls was establishedp in 1961. The purpose of this
department is to publish very short papers of an unusually elegant and polished
character, for which there is normally no other outlet.

The subscription price is $11.00 per annual volume of six numbers.

Papers in algebra and number theory should be sent to ALEX ROSENBERG, Lunt
Building, Northwestern University, Evanston, Illinois; in probability, real variables,
logic and foundations to P. R. HaLMos, Eckhart Hall, University of Chicago, Chicago
37, Illinois; in abstract analysis to either P. R. HAaLMOS or ALEX ROSENBERG; in
geometry and topology to E. H. SPANIER, Department of Mathematics, University
of California, Berkeley, California; in other branches of analysis, applied mathematics,
and all other fields to R. P. Boas, Lunt Building, Northwestern University, Evanston,
Illinois. All other communications to the editors should be addressed to the Managing
Editor, P. R. HaLmos,

Transactions of the American Mathematical Society

This journal is devoted entirely to research in pure and applied mathematics, and
includes in feneral longer papers than the PROCEEDINGS.

Four volumes of three numbers each will be published in 1960. The subscription
price is $8.00 per volume.

Papers in analysis and applied mathematics should be sent to LipMAN BERS,
Institute of Mathematical Sciences, New York University, New York, New York;
in topology to W. S. Massey, Department of Mathematics, Yale University, Box
2155, Yale Station, New Haven, Connecticut; in algebra, number theory, and logic
to DANIEL ZELINSKY, Department of Mathematics, University of California, Berke-
ley 4, California; in geometry and abstract analysis to I. M. SINGER, Department of
Mathematics, Massachusetts Institute of Technology, Cambridge 39, Massachusetts;
in statistics and probability to MICHEL LO&VE, Statistics Department, University of
California, Berkeley, California. All other communications to the editors should be
addressed to the Managing Editor, LIPMAN BERs.



Journals Published by the
American Mathematical Society

Soviet Mathematics—Doklady

This journal contains the entire pure mathematics section of the DokLADY
AxapeMI NAUK SSSR in translation. It appears six times a year, each bimonthly
issue corresponding to one volume of the Soviet DokLADY. (The DOKLADY AKADEMII
Nauk SSSR is issued three times a month, six issues constituting a volume.)

Rates per annual volume are as follows: Domestic subscriptions, $17.50; foreign
subscriptions, $20.00. Single issues are $5.00.

Mathematical Reviews

This journal contains abstracts and reviews of the current mathematical literature
of the world. It is sponsored by thirteen mathematical organizations, located both
in the United States and abroad.

MATHEMATICAL REVIEWS is published monthly. The subscription price is $50.00
per annual volume of twelve numbers.

Notices of the American Mathematical Society

This journal announces the programs of the meetings of the Society. It carries the
abstracts of all contributed papers presented at the meetings of the Society and pub-
lishes news items of interest to mathematical scientists.

The subscription price is $7.00 per annual volume of 7 numbers. A single copy is
$2.00,

All communications should be addressed to the Editor G. L. WALKER, 190 Hope
Street, Providence 6, Rhode Island. News items and insertions for each issue must
be in the hands of the editor on or before the deadline for the abstracts for the papers
to be presented in the meetings announced in that issue. These deadlines are pub-
lished regularly on the back of the title page.

Memoirs of the
American Mathematical Society

This is a series of paperbound research tracts which are of the same general char-
acter as papers published in the TRANSACTIONS. An issue contains either a single
monograph or a group of cognate papers. Published at irregular intervals. The latest
numbers in this series are:

30. L. Auslander and L. Markus, Flat Lorentz 3-manifolds. 60 pp. 1959 $2.00
31. W. S. Loud, Periodic solutions of x''+cx'+g(x) =¢f(). 58 pp. 1959 2.00
32. R. S. Pierce, Translation lattices. 66 pp. 1959 1.70
33. Ernst Snapper, Cohomology theory and algebraic correspondences. 96 pp.

1959, 1.90
34. E. M. Zaustinsky, Spaces with non-symmetric distance. 91 pp. 1959. 2.00
35. Richard Bellman and K. L. Cooke, Asymptotic behavior of solutions of

differential-difference equations. 91 pp. 1959. 2.00
36. Richard S. Palais, Tke classification of G-spaces. 72 pp. 1960 1.65
37. Paul Olum, Invariants for effective homotopy classification and extension of

mappings. 60 pp. 1961 1.60

GEORGE BANTA COMPANY, INC., MENASHA, WISCONSIN, U.S.A.



