
Do you belong in IBM Applied Science? 
This Consulting Job is now open I 

Promoted only a short time ago, this man 
formerly worked as an IBM Applied Sci
ence Special Representative for the petro
leum industry in Houston. Such service to 
the oil companies has become virtually es
sential. This man, for instance, counseled 
petroleum scientists and executives in the 
application of digital computers for ex
ploration, production, and refining. He or
ganized conferences and directed seminars 
. . . advising on coding systems and tech
niques. In addition to his other duties, he 
coordinated IBM contacts nationally with 
the petroleum industry in technical areas. 

Could you fill it? 
Rewarding careers are open to men with 
degrees in: 
• Chemistry • Mathematics 
• Economics • Physics 
• Engineering • Statistics 
A previous knowledge of computing is 
not necessary. IBM will pay for your 
training. 

Throughout the United States, IBM 
maintains approximately 100 Applied 
Science offices. You may request assign
ment in the location that is most desir
able to you. 

IBM Applied Science has quadrupled 
its staff during the past three years. In 
1956, over 70 promotions were con
ferred. Doesn't this growth factor alone 
suggest more room for your abilities— 
more professional growth? 

Why not act today? Write, outlining 
the details of your background and in
terests, to: 

P. H. Bradley, Dept. 10605 
International Business Machines Corp. 
590 Madison Avenue 
New York 22, New York 

DATA PROCESSING 
ELECTRIC TYPEWRITERS 

MILITARY PRODUCTS 
SPECIAL ENGINEERING PRODUCTS 

T I M E EQUIPMENT 

Responsibilities: 
• Advise customers and prospects of 

the scientific and technical applica
tions of IBM electronic equipment. 

• Analyze customers' technical prob
lems in terms of machines and their 
applications. 

• Deliver talks about the computing 
field—supported by demonstrations-» 
to customers, prospects, scientific 
groups, and IBM personnel. 

• Maintain constant and close contact 
with the customers1 top management 
and associated IBM executives. 

• Continually analyze customer appli
cations and develop new machine 
uses. 

• Arrange for training of customers' 
executives, methods analysts, and op
erators of IBM electronic equipment. 

I I 

IBM DATA 
PROCESSING 



• - teg] 
LOOKING FORWARD 

I Robert Fulton's marvelous steamboat 
I fired the minds of forward-looking men 
I when she churned up the Hudson 

in 1807. 

J To the House of Wiley, founded that same year, 
I the Clermont's voyage opened up 
I a new and exciting frontier in publishing. 

I If America were to exploit her new industrial age, 
I pioneering books would have to be provided. 
J It is this demand — greater in 1957 than ever — 
I that Wiley has been meeting successfully 
I for one hundred and fifty years. 

Today, the Clermont's atom-powered granddaughter 
slips through the seas . . . 

the scientific community continues to expand . . . 
and, planning for the future, 

John Wiley & Sons looks forward to publishing 
an ever-greater number of distinguished books 

in all areas of pure and applied science. 

JOHN WILEY & SONS, Inc. 
HO Fourth Avenue, New York 16, N. Y. 



VECTOR ANALYSIS 
By Louis Brand, University of Cincinnati. Furnishes the basic tools of vector 

algebra and calculus and gives an introduction to their applications. 1937. 
282 pages. $6.00. 

VECTOR SPACES AND MATRICES 
By Robert M. Thrall, University of Michigan; and Leonard Tornheim, Cali

fornia Research Corporation. Offers a dual approach to the subject—the concrete 
approach via matrices and the intrinsic approach via linear transformation. 
1957. 318 pages. Prob. $7.00 

IRRATIONAL NUMBERS 
By Ivan Niven, University of Oregon. Collects material on the subject which 

hitherto has been scattered in the literature and discusses fully the irrationality 
of the numbers of elementary analysis. 1956. 164 pages. $3.00 

PRINCIPLES AND TECHNIQUES 
OF APPLIED MATHEMATICS 

By Bernard Friedman, New York University. Combines in one volume both 
abstract theory and practical applications of linear operators. A Publication in 
the Wiley Applied Mathematics Series, I. S. Sokolnikoff, Editor. 1956. 315 
pages. $8.00. 

STATISTICAL ANALYSIS 
OF STATIONARY TIME SERIES 

By Ulf Grenander, University of Stockholm; and Murray Rosenblatt, Indiana 
University. The first full-length treatment of the statistical theory of spectral 
analysis of stochastic processes. A Wiley Publication in Statistics, Walter A. 
Shewhart and S. S. Wilks, Editors. 1956. 300 pages. $11.00. 

SCIENTIFIC FRENCH 
A Concise Description of the Structural Elements of Scientific and Technical 

French. By William N. Locke, The Massachusetts Institute of Technology. 
1957. 112 pages. $2.25. 

SCIENTIFIC GERMAN 
A Concise Description of the Structural Elements of Scientific and Technical 

German. By George E. Condoyannis, Saint Peter's College. 1957. 163 pages. 
$2.50. 

Send today for examination copies. 

JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N.Y. 



Statistical Mathematicians 
Design and Analysis of Multi-factor Experiments in 

Reliability Analysis of URGE ROCKET ENGINES 

Here at ROCKETDYNE, the nation's 
leading producer of high-thrust rocket 
engine systems, we are penetrating 
deeply into the complexities of a new 
dimension of propulsive power. This 
is a challenging and rewarding field 
for the creative statistician. 

Increased demand for higher power 
levels and shorter project completion 
schedules gives vital importance to 
proficiency in design and analysis of 
multi-factor experiments. The work 
also involves the formulation of the
ories which describe basic relations 
in the field of Missile Reliability. 
Complex interrelationships among 

technological advances, environ
mental barriers, material deteriora
tion, engineering achievement and 
human deficiencies call for new 
approaches in reliability analysis 
techniques. 

The most advanced digital com
puters, including the 704, are avail
able. Should you desire it, you can be 
provided with valuable training in 
Computer Programming, on com
pany time. Because of strong man
agement support, this work offers 
excellent opportunity for advance
ment, as well as professional recog
nition beyond the ordinary. 

WRITE: Mr. A. W. Jamieson, Rocketdyne Engineering Personnel Dept. BA-5, 
6633 Canoga Avenue, Canoga Park, California 

ROCKETDYNE tt 
A DIVISION OF NORTH AMERICAN AVIATION, INC. 

B U I L D E R S O F P O W E R F O R O U T E R S P A C E 

announcing 
Institute of Physics 
Science Foundation. 

with 

A NEW expanded program for the transla-
* tion and publication of four leading Russian 

physics journals. Published by the American 
the cooperation and support of the National 

Soviet Physics—Technical Physics. A 
translation of the "Journal of Technical 
Physics" of the Academy of Sciences of the 
U.S.S.R. 12 issues per year, approximately 
4,000 Russian pages. Annually, $90.00 
domestic. 

Soviet Physics—Acoustics. A translation of 
the "Journal of Acoustics*' of the Academy 
of Sciences of the U.S.S.R. Four issues per 
year, approximately 500 Russian pages. 
Annually, $20.00 domestic. The 1955 issues 
of "Journal of Acoustics" U.S.S.R. will also 
be published. Will consist of two volumes, 
approximately 500 pages, and the subscrip
tion price will be $20.00 for the set. 

Soviet Physics—Doklady. A translation of 
the "Physics Section" of the Proceedings 
of the Academy of Sciences of the U.S.S.R. 
Six issues per year, approximately 900 
Russian pages. Annually $25.00 domestic. 

Soviet Physics—JETP. A translation of the 
"Journal of Experimental and Theoretical 
Physics" of the Academy of Sciences of 
the U.S.S.R. Twelve issues per year, ap
proximately 2,600 Russian pages. Annually 
$60.00 domestic. Back issues of Volume I 
and I I are available. 

All journals are to be complete translations of the 1956 issues of their Russian counter
parts. The number of pages to be published represents the best estimate based on all 
available information now at hand. 

Translated by competent, qualified scientists, the publications will provide all research 
laboratories and libraries with accurate and up-to-date information of the results of 
research in the U.S.S.R. Subscriptions should be addressed to the 

AMERICAN I N S T I T U T E 
57 East 55 Street 

OF PHYSICS 
New York 22, N.Y. 



"LET NO ONE IGNORANT OF GEOMETRY 

ENTER ^ É Ü k HERE." 

That is a translation of the Greek inscription 
on the beautiful new members Emblem 
of the American Mathematical Society. 

The emblem is made from I OK gold with blue enamel. Available with stud and post 
or as pin. 

PRICE $2.00 POST-PAID, INCLUDING TAX. 

Please state which design is wanted in ordering. 

Order from 

AMERICAN MATHEMATICAL SOCIETY 
190 Hope Street, Providence, R.I. 

A Colloquium Publication 

VOLUME XXXVII 

STRUCTURE OF RINGS 
by NATHAN JACOBSON 

In his preface, the author points out that a number of important 
developments have recently taken place in the theory of non-com
mutative rings. These include the structure theory of rings with
out finiteness assumptions, cohomology of algebras, and structure 
and representation theory of non-semi-simple rings. The main 
purpose of this volume is to give an account of the first of these 
developments. 

$7.70 263 pages 
25% discount to members of the Society 

Order from 

AMERICAN MATHEMATICAL SOCIETY 
190 Hope Street, Providence 6, R.I. 



MATHEMATICAL 
REVIEWS 

A Journal Containing Reviews 
of the Mathematical Litera
ture of the World, with full 
Subject and Author Indices 

Sponsored by 
The American Mathematical Society 

The Mathematical Association of 
America 

The Society for Industrial and 
Applied Mathematics 

The Institute of Mathematical 
Statistics 

The Edinburgh Mathematical Society 
Société Mathématique de France 

Dansje Matematisk Forening 
Het Wiskundig Genootschap te 

Amsterdam 
The London Mathematical Society 
Polskie Towarzy8two Matematycze 

Union Matemâtica Argentina 
Indian Mathematical Society 

Union Matematica Italiana 

Subscriptions accepted to cover 
the calendar year only. Issues ap
pear monthly except July. $35.00 
per year. $12.00 to members of 
sponsoring organizations. An edi
tion printed on one side, for bib
liographical purposes, is available 
at an additional charge of $1.00 
per year. Unesco Book Coupons 
may be used in payment. 

Send subscription orders to 

AMERICAN MATHEMATICAL 
SOCIETY 

190 Hope Street 
Providence 6, R.I. 



Books Published by the 

American Mathematical Society 

Colloquium Publications 
37. N. Jacobson, Structure of rings, 1956, viii, 263 pp. $7.70 
36. W. H. Gottschalk and G. A. Hedlund, Topological dynamics, 1955, viii, 

151 pp. 5.10 
35. A. C. Schaeffer and D. C. Spencer, Coefficient regions for schlicht func

tions, 1950, xvi, 311 pp. 6.00 
34. J. L. Walsh, The location of critical points of analytic and harmonic 

functions, 1950, viii, 384 pp. 6.00 
32. R. L. Wilder, Topology of manifolds, 1949, x, 402 pp. 7.00 
30. T. Radó, Length and area, 1948, vi, 572 pp. 6.75 
29. A. Weil, Foundations of algebraic geometry, 1946, xx, 288 pp. 5.50 
28. G. T. Whyburn, Analytic topology, 1942; reprinted, 1955, x, 280 pp. 4.75 
27. S. Lefschetz, Algebraic topology, 1942; reprinted, 1955, vi, 389 pp. 4.40 
25. G. Birkhoff, Lattice theory, 1940; enlarged and completely revised edi

tion, 1948, xiv, 283 pp. 6.00 
24. A. A. Albert, Structure of algebras, 1939; reprinted, 1952, xii, 210 pp. 4.00 
20. J. L. Walsh, Interpolation and approximation by rational functions in 

the complex domain, 1935; revised edition, 1956, x, 398 pp. 7.00 
19. R. E. A. C. Paley and N. Wiener, Fourier transforms in the complex 

domain, 1934; reprinted, 1954, viii, 184 pp.-{-portrait plate. 4.00 
18. M. Morse, The calculus of variations in the large, 1934; reprinted, 1947, 

x, 368 pp. 5.35 
17. J. H. M. Wedderburn, Lectures on matrices, 1934; reprinted, 1949, x, 

205 pp. 3.35 
15. M. H. Stone, Linear transformations in Hubert space and their applica

tions to analysis, 1932; reprinted, 1951, viii, 622 pp. 8.00 
11. D. Jackson, The theory of approximation, 1930, reprinted, 1951, viii, 

178 pp. 3.35 
10. A. B. Coble, Algebraic geometry and theta functions, 1929; reprinted, 

1947, viii, 282 pp. 4.00 
9. G. D. Birkhoff, Dynamical systems, 1927; reprinted, 1952, viii, 295 pp. 4.60 
5j. O. Veblen, Analysis situs, 1922, 2d éd., 1931, reprinted, 1951, x, 194 pp. 3.35 
3t. £. Kasner, Differential-geometric aspects of dynamics, 1913; reprinted, 

1947, iv, 117 pp. 2.50 
Mathematical Surveys 

6. C Chevalley, Introduction to the theory of algebraic functions of one 
variable, 1951, xii, 188 pp. $4.00 

5. S. Bergman, The kernel function and conformai mapping, 1950, viii, 
161pp. 4.00 

4. O. F. G. Schilling, The theory of valuations, 1950, viii, 253 pp. 6.00 
3. M. Marden, The geometry of the zeros of a polynomial in a complex 

variable, 1949, x, 181 pp. 5.00 
1. J. A. Shohat and J. D. Tamarkin, The problem of moments, 1943; re

printed, 1950, xiv, 144 pp. 3.35 
Proceedings of Symposia in Applied Mathematics 

2. Electromagnetic theory, 1950, iv, 91 pp. $3.00 
1. Non-linear problems in mechanics of continua, 1949, iv, 219 pp. 5.25 The price to members of the American Mathematical Society is 25% less than list. 

Volumes which are not listed above are out of print. 



CUSHING-MALLOY, 
INC. 

Ann Arbor, Michigan 

LITHOPRINTERS 

Known for 

QUALITY—ECONOMY 
SERVICE 

Let us quote on your next 
printing 

MEMOIRS XXII 

A GLOBAL FORMULATION 
OF THE LIE THEORY OF 

TRANSFORMATION 
GROUPS 

h 
RICHARD S. PALAIS 

In this volume the classical theory 
of Sophus Lie, which connects Lie 
algebras of vector fields on a differ-
entiable manifold with local groups 
acting on the manifold, is reformu
lated in terms of the concepts of 
the modern global approach to dif
ferential geometry and Lie groups. 

123 pp. $2.20 
25% discount to members 

AMERICAN MATHEMATICAL 
SOCIETY 

Providence, R.I. 

l O U B L E D A Y 

\NCHOR 
.BOOKS 

THREE 

ANCHOR TITLES 

Bertrand Russell 
MYSTICISM AND LOGIC. Ten essays 
by the philosopher-mathematician 
providing the basis for a new 20th-
century conception of the universe— 
"the true scientific philosophy." 95£ 

Norbert Wiener 
THE HUMAN USE OF HUMAN BEINGS. 
The author of Cybernetics considers 
the effects, on man and society, of 
the machines that are gradually as
suming man's functions. 751 

James B. Conant 
MODERN SCIENCE AND MODERN 
MAN. A perceptive study of the in
fluence of science on modern life 
written by the internationally re
nowned educator. 65^ 

For a complete list, ask your 
bookseller or write to Doubleday 
Anchor Books, 575 Madison 
Avenue, New York 22. 

file:///NCHOR


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, with abstracts of all research papers presented. 
It contains some of the officially invited addresses presented before the Society, and 
reviews of advanced mathematical books. 

The subscription price is $7.00 per annual volume of six numbers. 
Invited addresses offered for publication should be sent to B. J. PETTIS, Depart

ment of Mathematics, Tulane University, New Orleans 18, La.; Research problems 
to G. B. PRICE, Department of Mathematics, University of Kansas, Lawrence, Kan.; 
Book reviews to J. C. OXTOBY, Bryn Mawr College, Bryn Mawr, Pa. All other com
munications to the editors should be addressed to the Managing Editor, G. B. PRICE. 

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, number theory, logic and foundations should be sent to IRVING 

KAPLANSKY, Eckhart Hall, University of Chicago, Chicago 37, 111.; in geometry and 
topology to HANS SAMELSON, Department of Mathematics, University of Michigan, 
Ann Arbor, Mich.; in probability, real variables and abstract analysis to SHIZUO 
KAKUTANI, Leet Oliver Memorial Hall, Yale University, New Haven 11, Conn.; in 
other branches of analysis, applied mathematics, and all other fields to R. P. BOAS, 
Lunt Building, Northwestern University, Evanston, 111. All other communications to 
the editors should be addressed to the Managing Editor, R. P. BOAS. 

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. 
Three volumes of two numbers each will be published in 1957. The subscription 

price is $8.00 per volume. 
Papers in geometry, differential equations and functions of complex variables 

should be sent to S. S. CHERN, Department of Mathematicas, University of Chicago, 
Chicago 37, 111.; in algebra and number theory to A. H. CLIFFORD, Cotuit, Cape Cod, 
Mass.; in analysis (except for differential equations and functions of a complex 
variable), applied mathematics and probability to Professor MARK KAC, White Hall, 
Cornell University, Ithaca, New York; in topology, logic and foundations to W. S. 
MASSEY, Department of Mathematics, Brown University, Providence 12, R. I. All 
other communications to the editors should be addressed to the Managing Editor, 
W. S. MASSEY. 

Memoirs of the American Mathematical Society 
This series is devoted to the publication of research monographs in pure and ap

plied mathematics. The memoirs are issued serially, but not periodically. Each issue 
consists of either a single monograph or a group of cognate papers and is priced sepa
rately according to size and cost of publication. The editorial standards for acceptance 
are the same as for the TRANSACTIONS and manuscripts intended for publication 
should be submitted to the appropriate editor of the TRANSACTIONS. All other com
munications to the editors should be addressed to S. S. CHERN. 

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 $35.00 per annual volume of eleven numbers. 



OFFICIAL COMMUNICATIONS 

M E E T I N G S OF THE SOCIETY 

Abstracts for all meetings of the Society should be sent to the American Mathe
matical Society, 190 Hope St., Providence 6, R. I. 

PULLMAN, WASHINGTON, June IS, 1957. 
Abstracts must be received not later than May 2. By invitation of the Committee 

to Select Hour Speakers for Far Western Sectional Meetings there will be an address 
by Professor M. M. Day entitled Rotundity and smoothness. 

SUMMER MEETING, UNIVERSITY PARK, PENNSYLVANIA, August 26-
30, 1957. 
Abstracts must be received not later than July 12. Professor N. E. Steenrod will 

deliver the Colloquium Lectures. By invitation of the Committee to Select Hour 
Speakers for Western Sectional Meetings there will be an address by A. P. Calderón 
entitled Singular integrals and differential equations. 

WASHINGTON, D. C , October 26, 1957. 
Abstracts must be received not later than September 12. 

J. W. GREEN, Secretary of the Society 

GEORGE BANTA COMPANY, INC., MENASHA, WISCONSIN 


