
One of a series. 

Why we eliminated 
the earth's magnetic field . . . almost 

In an isolated laboratory in southwestern Ohio, 
GM Research scientists have reduced the 
earth's magnetic field to one ten-thousandth 
of its usual strength. This is about as weak 
as the interplanetary field detected by 
the Pioneer V solar satellite. 

Why neutralize the earth's field? To perform 
with precision one of the more fundamental 
experiments in magnetism—measuring the 
Einstein-DeHaas effect. The measurement is 
simple in concept, experimentally difficult 
because of the tiny forces involved. It is made by 
suspending a ferromagnetic rod in a nearly 
field-free environment . . . magnetizing 
the rod . . . then measuring the effect 
(how much the rod rotates) when this known 
magnetization is reversed. 

The beauty of the experiment is that the resulting 
values can be related directly to the motions 
of electrons in the rod. The values indicate the 
large portion of magnetization due to the spin 
of electrons . . . and the slight, but theoretically 
important, remaining portion due to 
orbital motion of electrons. 

These measured values are helping scientists 
form a better understanding of the perplexing 
phenomenon—ferromagnetism. Currently being 
pursued in cooperation with the Charles F. 
Kettering Foundation, this long-standing project 
is one of the ventures in basic research of 
the General Motors Research Laboratories. 

General Motors Research Laboratories 
Warren, Michigan 

System of HelmhoUz coils used to neutraliu earth*t magnetic JIM. 



O u t o f t h i s 
N e w E n g l a n d f a r m h o u s e 

w i l l g r o w 
A UNIQUE N E W 

RESEARCH CENTER 
The Center's program and facilities have been 
planned to provide maximum flexibility for a 
research effort that will cover an unusually 
broad scientific spectrum: 

M a t e r i a l s S e i e n e e s 
Solids Physics, Mechanics, Magnetics 

and Dielectrics 
R a d i a t i o n S e i e n e e s 

Microwave Physics, Infrared, Optics, Propagation 
and Communication, Energy Conversion 

A p p l i e d M a t h e m a t i c s a n d 
T h e o r e t i c a l P h y s i c s 

E a r t h a n d L i f e S c i e n c e s 
Oceanography, Geophysics, Physiological, 

Neurological and Zoological Systems, 
Human Factors 

S y s t e m s R e s e a r c h 
Synthesis / Analysis / Evaluation involving new 
principles for systems 5 to 15 years in the future. 
We are now forming the nuclei of these research 
groups which will grow in importance and scope 
as the Center itself grows. Especially qualified 
scientists in the above fields are invited to write 
to: Frederick M. Swope, Jr., Sperry Rand Re
search Center, North Road, Sudbury, Mass. 
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Set Theory: Your Choice 
Two new books in Van Nostrand's distinguished University Series 

in Undergraduate Mathematics give you a choice : naive or axiomatic 
set theory. Here are excerpts from two early reviews. We cite the 
sources so that you may refer to the original reviews. 

NAIVE SET THEORY 
by Paul R. Halmos, Professor of Mathematics, University of Chicago 

"Those of us who have been so pleasantly introduced to the intricacies of linear 
algebra and measure theory by Paul Halmos will not be disappointed by his new 
excursion into the realm of set theory. . . . It is 'naive' only in the sense that it 
is informal, contains a minimum of special symbols, and has a charming conver
sational style. . . . It can be read with pleasure by all, and with great profit by 
those willing to fill in the details of the proofs." Elliott Mendelson of Columbia 
University in The Journal of Philosophy, July 21,1960 1960, 104 pages, $3.50 

AXIOMATIC SET THEORY 
by Patrick Suppes, Professor of Philosophy, Stanford University 

"There has long been a need for a textbook on axiomatic set theory, and Pro
fessor Suppes' book meets this need splendidly. . . . The chapter on the definition 
of the real numbers is carefully and lucidly done. Inclusion of this chapter makes 
the book quite suitable for use in courses on the Fundamental Concepts of Mathe
matics. . . . Professor Suppes' book will take its place as the most usable text on 
axiomatic set theory, and should be a model of lucidity for future textbook 
writers." Elliott Mendelson of Columbia University in Bulletin of the American 
Mathematical Society, September, 1960. 

The University Series in Undergraduate Mathematics 

INTRODUCTION TO MODERN ALGEBRA by John L. Kelley—1960, paperbound, 338 
pages, $2.75 

REAL ANALYSIS by Edward James McShane and Truman Bolts—1959, 288 pages, $6.60 

FINITE MARKOV CHAINS by John G. Kemeny and J. Laurie Snell—1959, 224 pages, 
$5.00 

FINITE-DIMENSIONAL VECTOR SPACES, 2nd Ed., by Paul R. Halmos—2959, 200 
pages, $5.00 

INTRODUCTION TO LOGIC by Patrick Suppes—1957,312 pages, $6.00 

D. Van Nostrand Company, Inc. 
120 Alexander Street Princeton, New Jersey 



Getting to the heart of the problem 
Van Nostrand is publishing this month a new addition to The University 

Sww in Undergraduate Mathematics—CALCULUS; AN INTRODUCTORY 

APPROACH by Ivan Niven, Professor of Mathematics at the University of 

Oregon. Concentrating on a small collection of central concepts, this brief 

introductory text illuminates the ideas that lie at the heart of calculus, along 

with the necessary background material from analytic geometry. It strikes 

a sensible balance between theory and applications. Intended for one-

quarter or one-semester courses, the text assumes a good background in 

trigonometry and basic college algebra. 780 pages, about $6.50. 

D. Van Nostrand Company, Inc. 
120 Alexander Street Princeton, New Jersey 



DR. 3 . M. RUBENS, Director of Physical Research, Remington Rand 
Univac at St. Paul, holds a substrate of thin magnetic film. The ferro
magnetic vapor deposit is only 1500 Angstroms thick. Dr. Rubens and 
his group are credited with developing this remarkable new film memory. 

This new thin magnetic film reduces computer 
memory access time to nanoseconds 
Remington Rand Univac scientists 
have perfected a ferro-magnetic film 
which is the fastest and most advanced 
form of computer memory ever devel
oped. This revolutionary technique has 
more than halved internal referencing 
time—a speed rated in nanoseconds, or 
billionths of a second. It may ultimately 
permit a thousandfold reduction! 

In addition to the high speed switch
ing time, thin magnetic film provides 
other advantages in computer design. 
It will appreciably reduce the size of 
computers and at the same time increase 
their capabilities. Reliability will be 
increased. And it should permit comput
ers to be produced more economically. 

This new development is typical of 
the many "firsts" which the Univac 
Division has contributed to the data 
processing industry. Univac, producer 
of a complete line of data processing 
computers and punched card systems, 
has its headquarters at 315 Park Avenue, 
South, New York City, and Engineer
ing Centers at St. Paul, Minnesota; 
Philadelphia, Pennsylvania; and Nor-
walk, Connecticut. 

R E M I N G T O N R A N D 

UNIVAC 
Division of Sperry Rand Corporation 



O u t o f t h i s 
N e w E n g l a n d f a r m h o u s e 

w i l l g r o w 
A UNIQUE N E W 

RESEARCH CENTER 
The Center's program and facilities have been 
planned to provide maximum flexibility for a 
research effort that will cover an unusually 
broad scientific spectrum: 

M a t e r i a l s S c i e n c e s 
Solids Physics, Mechanics, Magnetics 

and Dielectrics 
R a d i a t i o n S c i e n c e s 

Microwave Physics, Infrared, Optics, Propagation 
and Communication, Energy Conversion 

A p p l i e d M a t h e m a t i c s a n d 
T h e o r e t i c a l P h y s i c s 

E a r t h a n d L i f e S c i e n c e s 
Oceanography, Geophysics, Physiological, 

Neurological and Zoological Systems, 
Human Factors 

S y s t e m s R e s e a r c h 
Synthesis / Analysis / Evaluation involving new 
principles for systems 5 to 15 years in the future. 
We are now forming the nuclei of these research 
groups which will grow in importance and scope 
as the Center itself grows. Especially qualified 
scientists in the above fields are invited to write 
to: Frederick M. Swope, Jr., Sperry Rand Re
search Center, North Road, Sudbury, Mass. 

'WP^?®**? 

lIllliËllP^ 

S PÉ Ril Y RAN D 
il i : s i : A ne i l c K^VTE H 



ILLINOIS 
JOURNAL 
OF 
MATHEMATICS 

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

edited by 
REINHOLD BAER • PAULT. BATEMAN 

S. S. CHERN • J. L DOOB 
A. H. TAUB • 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. 

Einar Hille yaie Univ. 

Analytic Function 

Theory, Volume I 
1 Heading the series, Introductions to Higher I 
I Mathematics, this outstanding text is a I 
I course in function theory, integrating the I 
I theory of analytic functions with modern I 
I analysis as a whole. For students with pre- I 
I vious training in advanced calculus, it as- I 
I sûmes a familiarity with abstract mathe- I 
I matical reasoning. Particular emphasis on I 
I the historical and conceptual continuity of I 
I the theory. Includes numerous problems, I 
I historical footnotes, and collateral reading I 
1 suggestions. In wide use. Vol. II in press. I 

ONLY 
THE VERY BEST 

WILL DO! 

William Prager Brown Univ. I 

Introduction to 

Mechanics of Continua 
I An advanced text, by a world authority, I 
I for students of engineering science. A pace- I 
I setter, this text provides foundations for a I 
I deeper study in such special fields as hydro- I 
I dynamics, gasdynamics, plasticity, and I 
I elasticity. Also presents typical problems I 
I and methods of mechanics of continua for I 
I the benefit of those who do not plan to I 
I specialize. Now in press. I 

GINN and COMPANY 
I Home Office: Boston New York 11 
I Chicago 6 Atlanta 3 Dallas I I 
I Palo Alto Toronto 16 I 

PROFESSIONAL TRAINING 
IN MATHEMATICS 

by F. A. FICKEN AND C. C. MACDUFFEE 
and a Selected List of 

Available Scholarships and 
Stipends in Mathematics 

Reprinted from Special Issue Assistantships 
and Fellowships in Mathematics in 1961-
1962; Volume 7, Number 7, Part I I , Issue 

No. 51, December 1960. 
25 pp 25* 

A M E R I C A N M A T H E M A T I C A L SOCIETY 
190 Hope Street, Providence 6, R.I . 



MATHEMATICIANS 
PROGRAMMERS 

Inquire about 
Opportunities with 

LOCKHEED 

GEORGIA 
located near beautiful Atlanta 

Enjoy pleasant year-round climate and the highest 
professional environment 

B. Sc. degree and experience programming scientific and 
engineering problems on 7090, 709 or 704 computer required. 
Intermediate and senior level openings available. Also, excellent 
opportunity for Programmer experienced with APT System for 
numerically controlled milling machines. 

Write now to: Dr. E. K. Ritter, Manager 
Mathematical Analysis Dept. 

L O C K H E E D A IRCRAFT CORP. 
834 WEST PEACHTREE ST. • ATLANTA, 8 GA. 



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. 



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 
presented before the Society, reviews of advanced mathematical books, research prob
lems 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. MOISE, Department of Mathematics, Harvard University, Cambridge 
38, 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 
Jacobson, E. J. McShane, W. S. Massey, A. E. Meder, Jr., E. E. Moise, Deane Mont
gomery, 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. 
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. HALMOS or ALEX ROSENBERG; in 
geometry and topology to HANS SAMELSON, Institute for Advanced Study, Princeton, 
New Jersey; 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 general 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, applied mathematics and probability 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 G. P. HOCHSCHILD, Department of Mathematics, University of California, 
Berkeley 4, California; in geometry and abstract analysis to I. M. SINGER, Depart
ment of Mathematics, Massachusetts Institute of Technology, Cambridge 39, Massa
chusetts. All other communications to the editors should be addressed to the Manag
ing Editor, LIPMAN BERS. 



Journals Published by the 

American Mathematical Society 

Soviet Mathematics—Doklady 
This journal contains the entire pure mathematics section of the DOKLADY 

AKADEMII 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, excepting July. The subscription 
price is $50.00 per annual volume of eleven 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. 

AH 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: 

29. Edward Halpern, Twisted polynomial hyperalgebras. 61 pp. 1958 $1.50 
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)=«ƒ(/). 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, The classification of G-spaces. 72 pp. 1960 1.65 
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