
When the job is too big for this... and this is too big for the job 

The WYLE Scientific 
More than a calculator-Almost a computer 
..-with unlimited, externally-stored 
automatic input, 
$4350 

WORLD'S MOST ADVANCED radix conversion; cube root; polynomial evaluation. For any pro- 
DESK-TOP COMPUTATIONAL CENTER, gram, you simply punch in your instructions by hand on a Wyle 
theWYLEScientificoffersalmostunlimitedapplicationinthesolu- stored program card, which has the Scientific keyboard repro- 
tion of complex scientific, engineering, and statistical problems. duced on it, and enter the variables through the manual keyboard. 
Yet it is easier to operate than a calculator; takes up about the Nq computer training, "language," or special equipment isneeded 
same desk space as an electric typewriter; solves problems with to develop a complete library covering your repetitive formulas. 
speed approaching that of a computer; operates with the quiet, Any number of cards can be taped together to feed continuously 
and reliability of all-solid-state electronics. And its cost amor- into the reader the lengthiest computations. And preprogrammed 
tizes over a three-year period at less than $1 per working hour. Wyle cards are available covering a wide area of problem solutions. 

THEONLY DESK-TOP MACHINE AS A COMPLEMENT TO DIGITAL COMPUTERS, 
WITH UNLIMITED STORED-PROGRAM AUTOMATIC INPUT, the Scientific is effectively used for computer program formula- 
it eliminates all the wasted time of multi-step repetitive problem tion and checkout. It is particularly valuable when determining the 
solving. It can be programmed with a ballpoint pen to perform all requirement for double precision programming. Program check 
your recurrent computations automatically, regardless of length, out on conventional calculators is very time consuming, and fail- 
through its card reader. Typical calculations you can program ure to properly check out programs can waste expensive computer 
include the development of any trigonometric functions; any expo- time. The features of the Wyle Scientific make it indispensable 
nential functions; statistical analysis; logex and logox; antilog x; for increasing the productivity of computer oriented staffs. 

NEVER BEFORE CAPABILITIES LIKE metic registers, but also of the three stor- These capabilities, combined with 
THESE age registers are displayed at all times. stored program automatic entry, for the 
The contents of all registers are displayed, Numbers entered from the keyboard are first time fill the technical and economic 
on an eight-inch cathode ray tube, as indi- seen as they are entered and can be ver- gap between calculators and computers. 
cated in the following diagram. fied before use. $4350 complete with automatic 

Transcription errors are eliminated input (PAC) 
through complete versatility of transfer $3950 for basic calculator 

MulItpIer-uotent Register from any register to any other without loss (You can add automatic input later) 
Entry Reg~ster of desired data. 

,-,,, Et, AccumatOReySte All registers handle 24-digit num For further information, write Dept. E. 

_ | cStarageRegister Decimal points are 2 p4recdiinmsito Wy cile Scientific Sales, 339 So. Isis Ave., StoageRegste I proideextemenuerialrecsin. Inglewood, Calif. Or phone OR 8-5671. 
Storage Register2 Deia onsaeentered as they 
StorageRegister3 occur in the numbers, using an eleventh 

key, and all input and answers are correct- 
ly aligned with decimal point on the output 
display. THE WYLE Scientific 

All parts of a problem are visible. The Automatic square root is provided, as is 
contents not only of the three active arith- single entry squaring. a product of WYLE LABORATORIES 



The Matrix Analysis 
of Vibration 
R. E. D. BISHOP, G. M. L. GLADWELL & S. MICHAELSON 

Describes the matrix formulation of the equations of motion of vibrating 
systems and techniques for the solution of matrix equations using electronic 
computers. 
436 pp., 61 text-fgures $19.50 

New Tracts for Computers 
General Editor, M. S. BARTLETT 

No. 27. Random Negative 
Exponential Deviates 

V. D. BARNETT 
Two pair-wise correlated sets of 10,000 observations; with facilities for the 
general random x2 deviates on any integral number of degrees of freedom. 

$2.25 

No. 28. The Fitting of Growth and 
Allied Curves of the Asymptotic 
Regression Type by Stevens's Method 

R. W. HIORNS 
With these tables, exponential regression curves may be fitted rapidly 
using only a desk computer. $2.25 

New Royal Society Mathematical Tables 

Vol. 8. Tables of Natural and Common 
Logarithms to 110 Decimals 
W. E. MANSELL, edited by A. J. THOMPSON $7.50 

Vol. 10. Bessel Functions, 
Part IV: Kelvin Functions 
ANDREW YOUNG & ALAN KIRK $11.50 

Vol. 11. Coulomb Wave Functions 
A. R. CURTIS $15.00 

CAMBRIDGE 

UNIVERSITY PRESS 
32 East 57th Street, New York, N. Y. 10022 



INTERPOLATION AND APPROXIMATION 

by Philip J. Davis, Brown University 
The development of high speed computing machinery has increased interest in interpolation 
and approximation. This book considers both abstract and concrete examples in the field. 
covering methods of functional analysis and complex variables. ". . . indispensable for every 
student of applied mathematics." Mathematical Reviews. 1963. 410 pages. $12.50. 

THE THEORY OF MATRICES IN NUMERICAL ANALYSIS 

by Alston S. Householder, Oak Ridge National Laboratory 
This book is intended to develop the theory of matrices with special reference to those aspects 
of the theory that are most relevant to computational processes. "Illuminating exposition of 
the material . . ." Choice. 1964. 272 pages. $8.50. 

ELECTRONIC ANALOG COMPUTER PRIMER 

by James E. Stice, University of Arkansas, and Bernet S. Swanson, Illinois Institute 
of Technology 
A comprehensive treatment of electronic analog computing, this book covers the internal 
design of the computer, and then discusses in detail mathematical operations which can be 
performed on it. A bibliography of computer problems, and thirteen problems for solution 
by the reader, are presented. 1965. 176 pages. Paper, $2.75. 

DISCRETE DYNAMIC PROGRAMMING 

by Rutherford Aris, University of Minnesota 
The object of this brief book is to introduce the method of optimization known as dynamic 
programming, as it applies to a process with discrete stages. Applications of the principle of 
optimality to fields such as economics and communications are discussed and illustrated. 1964. 
144 pages. $5.00. 

INTRODUCTION TO BASIC FORTRAN PROGRAMMING AND 
NUMERICAL METHODS 

by William Prager, Brown University 
The choice of this book's contents was motivated by the desire to introduce students to auto- 
matic computation as early as possible without inviting uncritical use of the tool. Graduated 
exercises at the end of each chapter enable the reader to practice what he has learned and to 
check his progress. 1965. 224 pages. Softbound, $6.00. 

APPLICATIONS OF DIGITAL COMPUTERS 

edited by Walter Freiberger and William Prager, Brown University 
Surveying the principal uses of computers and discussing computer applications in specific 
fields, this book includes applications in the fields of pure and applied mathematics, the sciences 
and professions, and business and industry. 1963. 256 pages. $10.50. 

BLAISDELL PUBLISHING COMPANY / A Division of Ginn and Company 

135 WEST 50TH STREET, NEW YORK, N. Y. 10020 



Vital McGraw-Hill Publications 

A FIRST COURSE IN NUMERICAL ANALYSIS 
By ANTHONY RALSTON, Stevens Institute of Technology. 600 pages, approximately $11.00. 
A modern, introductory text, assuming a background of advanced calculus and matrix algebra. 
Aimed directly at applications on digital computers. Includes 80 worked examples and 500 prob- 
lems. 

DISTRIBUTION THEORY AND TRANSFORM ANALYSIS 
By A. H. ZEMANIAN, State University of New York at Stony Brook. International Series in 
Pure and Applied Mathematics. 416 pages, $13.75. 
A comparatively elementary introduction to distribution theory and its applications to transform 
analysis. Covers basic properties of distributions and then develops the generalized convolution 
process and Fourier and Laplace transformations. 

NUMERICAL METHODS FOR SCIENTISTS AND ENGINEERS 
By RICHARD W. HAMMING, Bell Telephone Laboratories, Murray Hill, N. J. International 
Series in Pure and Applied Mathematics. 432 pages, $11.00. 
This book provides a unified approach to modern computing methods using large-scale digital 
computers. It systematically discusses the problem of finding formulas and shows that the ac- 
curacy of the standard formulas can be easily understood. 

SURVEY OF NUMERICAL ANALYSIS 
Edited by JOHN TODD, California Institute of Technology. 608 pages, $13.00. 
The work of 14 nationally known authors, this book covers numerical analysis, both classical and 
modern, together with accounts of certain areas of mathematics and statistics which support it 
yet are not adequately covered in current literature. 

NONLINEAR MATHEMATICS 
By THOMAS L. SAATY, Office of Naval Research, and JOSEPH BRAM, Operations Evalua- 
tion Group, Arlington, Va. Internationtl Series in Pure and Applied Mathematics. 400 pages, 
$12.50. 
This text represents an important step in the direction of a possibly unifying theory. The prolific 
subject matter has been unified and the text provides access to many related topics and selected 
references to modern literature on the subject. 

Buy These Books at Your Local Bookstore or Send the Coupon Below 

Book Company for 10 days on approval. I will remit for book(s) 
I IMcGraw-Hill Book Company I keep plus a few cents for delivery costs and 
U Department 62-MC-765 return unwanted book(s) postpaid. 

330 West 42nd Street Save Money: We pay delivery costs if you re- 
New York, N.Y. 10036 mit with this coupon. Same examination and 

return privilege. Include local sales tax if appli- 
Send me cable. 
EL Ralston's A FIRST COURSE IN NUMERICAL ANALYSIS 

approx. $11.00 Name 

l Zemanian's DISTRIBUTION THEORY AND TRANS- Address 
FORM ANALYSIS $13.75 

El Hamming's NUMERICAL METHODS FOR SCIENTISTS City 
AND ENGINEERS $11.00 State Zip 

LI Todd's SURVEY OF NUMERICAL ANALYSIS $13.00 62-MC-765 

FII Saaty/Brom's NONLINEAR MATHEMATICS $12.50 For pricesoutside U.S., write McGraw- HIIII Intl., NYC 



AUTOMATIC COMPUTATION SERIES 
Edited by Dr. George E. Forsythe, Professor of Mathematics and Computer Science at Stanford University and Director of 
the Stanford Computation Center. 

* COMPUTERS AND THEIR USES * DIGITAL PROCESSING: A 
by William H. Desmonde, IBM Corporation. This book SYSTEM ORIENTATION 
explains the essential characteristics of electronic 
data processing machines and their uses, providing a by Louise Schultz, System Development Corp. A general 
general introduction to programming, logical design, introductory book on digital computers and their 
switching theory, theory of automata, artificial operation, that describes the elements of devices and 
intelligence, commercial applications, operations computation techniques in a system framework. The 
research, and real-time data systems. It discusses material is organized to lead the reader into brief 
both philosophical and sociological implications of samples of the mathematical concepts that provided 
electronic data and processing machines. 1964, 296 the key to the design, the electronic and mechanical 
pp., $7.95 features that fulfill theoretical requirements, and the 

techniques employed in programming. 1963, 403 pp., 
* REAL TIME DATA PROCESSING- $10.50 

SYSTEMS: INTRODUCTORY 
CONCEPTS 

by William H. Desmonde, IBM Corporation. An elemen- * MATRIX ITERATIVE ANALYSIS 
tary introduction to the design and programming of 
real-time data processing systems. These systems are by Richard S. Varga, Case Institute of Technology. In this 
applied where an immediate response must be made study, Dr. Varga demonstrates the solution of elliptic 
to a large, fast-changing, complex situation. A con- partial differential equations by iterative techniques 
tinual dynamic interaction between a communica- on large computers. The material for this book is 
tion-based processor and its environment is required. closely aligned with today's computing methods and 
This book assumes that the reader is familiar with cyclic iterative techniques-in contrast to non-cyclic 
conventional programming. 1964, 186pp., $7.95 methods. Exploited here for the first time, the 

Perron-Frobenius theory of non-negative matrices is 
* ITERATIVE METHODS FOR THE used as a basis for the material. Exercises and bibli- 

SOLUT ION OF EQUAT IONS ography are included. 1962, 322 pp., $12.50 
by J. F. Traub, Bell Telephone Laboratories, Inc. The 
first systematic treatment of the calculation of roots 
of equations and systems of equations. This volume 0 PROGRAMMING REAL-TIME 
derives new families of computationally effective COMPUTER SYSTEMS 
iteration functions, and introduces natural classifica- 
tion schemes. It contains a compilation of iteration by James T. Martin, International Business Machines 
functions> numerical examples run on a computer, (United K d Ltd., Indon, E landTh desin, and a comprehensive bibliography. 1964, 310 pp., (United Kingdom) Ltd., London, England. The design, 
$12.95 (In the P-H International Series in Applied programming, testing and implementation of real- 
Mathematics) time systems are discussed in this new book. Both the commercial and technical systems are presented, and 

* ROUNDING ERRORS IN the hazards that are to be faced in installing such 
AL GEBRAIC PROCESSES systems. August 1965, approx. 384 pp., $11.25 

by James H. Wilkinson, National Physical Laboratory, 
England. This is the only book available that gives a a FORTRAN IV: PROGRAMMING 
systematic treatment of error analysis and applies it A 
to a wide range of problems. It includes an error AND COMPUTING 
analysis of several important algorithms for calcu- 
lating the zeros of polynomials, inverting matrices by James T. Golden, Scientific Marketing Manager, IBM 
and solving the Eigenvalue problem, and covers both Corporation. First complete treatment of FORTRAN 
fixed-point and floating point arithmetic. The IV for programming and computing. This book 
analyses are presented from an elementary point of presents in detail a method of using FORTRAN 
view, consistent with the problems treated. 1964, to generate new problem oriented languages. June 
161 pp., $6.00 1965, 288 pp., paper, $4.50 

* AN INTRODUCTION TO ALGOL 
by R. Bauman, Munich Institute of Technology, Germany, language. Emphasis is on the normal use of the 
M. Feliciano, Oak Ridge Nat'l Laboratory, F. L. Bauer language rather than on artificial examples exploiting 
and K. L. Samelson, both of the Munich Institute of tricky possibilities. Illustrative examples are included 
Technology, Germany. A primer for the non-specialist, that bring out the basic concepts while providing 
emphasizing the practical uses of the algorithmic good programming techniques. 1964, 142pp., $6.75 

For approval copies, write: Box 903 

PRENTICE-HALL, INC., ENGLEWOOD CLIFFS, N. J. 



Academic Press 
in the forefront of scientific publishing 

edited by Berni Alder, Sidney Fernbach, and Manuel Rotenberg 
Melethods in Reviews of Volumes 1 and 2: "This book will be a standard reference 

, . s work for some time in laboratories where theoretical research in atomic 
Computational and molecular quantum mechanics is carried out. It is well produced, 

with very few printing errors, and is reasonably priced. There is no 

Physics doubt that this book fills a gap which just had to be filled." 
-Proceedings of the Physical Society 

"The book is strongly recommended as a valuable source, of ideas as 
well as of information, for those about to embark on the use of Monte 

Advances in Research Carlo methods..." -Physics Today 
and Applications 

VOLUME 3: Fundamental Methods in Hydrodynamics 
VOLUMES 3 and 4 CONTENTS: WILLIAM D. SCHULZ, Two-Dimensional Lagrangian 

Hydrodynamic Difference Equations. R. M. FRANK and R. B. LAZARUS, 
Mixed Eulerian-Lagrangian Method. JOHN G. TRULIO, The Strip Code 
and the Jetting of Gas Between Plates. W. F. NOH, Cel: A Time-Dependent, 
Two-Space-Dimensional, Coupled Eulerian-Lagrange Code. G. MAEN- 
CHEN and S. SACK, The Tensor Code. MARK L. WILKINS, Calculation 
of Elastic-Plastic Flow. N. E. HOSKIN, Solution by Characteristics of the 
Equations of One-Dimensional Unsteady Flow. D. J. RICHARDSON, The 
Solution of Two-Dimensional Hydrodynamic Equations by the Method of 
Characteristics. FRANCIS H. HARLOW, The Particle-In-Cell Computing 
Method for Fluid Dynamics. JACOB FROMM, The Time Dependent Flow 
of an Incompressible Viscous Fluid. References. Author Index-Subject Index. 

VOLUME 4: Applications in Hydrodynamics 
CONTENTS: CECIL E. LEITH, Numerical Simulation of the Earth's At- 
mosphere. KIRK BRYAN, Nonlinear Effects in the Theory of a Wind- 
Driven Ocean Circulation. GLENN E. LEWIS, Analytic Continuation Using 
Numerical Methods, MOUSTAFA T. CHAHINE, Numerical Solution of 
the Complete Krook-Boltzmann Equation for Strong Shock Waves. J. K. 
HAVILAND, The Solution of Two Molecular Flow Problems by the Monte 
Carlo Method. R. A. GENTRY, F. H. HARLOW, and R. E. MAR- 
TIN, Computer Experiments for Molecular Dynamics Problems. LESLIE 
M. MACK, Computation of the Stability of the Laminar Compressible 
Boundary Layer. WILLIAM B. MORGAN and JOHN W. WRENCH, 
JR., Some Computational Aspects of Propeller Design. LOUIS G. HENYEY 
and RICHARD D. LEVEE, Methods of the Automatic Computation of 
Stellar Evolution. F. ABRAMOVICI and Z. ALTERMAN, Computations 
Pertaining to the Problem of Propagation of a Seismic Pulse in a Layered 
Solid. References. Author Index-Subject Index. 
(M561) Volume 1: Statistical Physics, 1963, 304 pp., S10.00 
(M562) Volume 2: Quantum Mechanics, 1963, 271 pp., S10.00 
(M563) Volume 3: 1964, 386 pp., S13.50 
(M564) Volume 4: Summer 1965, about 460 pp., S14.00 

PLEASE SEND THE FOLLOWING: 
Send this Order Form to: 0 M561 O M562 o M563 0 M564 

YOUR TECHNICAL Name __ 
Affiliation _____________________________ 

BOOKSELLER Address ____ 

or City State Zip N 

. Remittance enclosed E Please Bill 
Academic Press No charge for postage and handling on orders accompanied by payment. N.Y.C. 

28-65 residents add 4% sales tax. 28-65 

Academic Press NEW YORK AND LONDON * III FIFTH AVENUE. NEW YORK. N.Y 10003 * BERKELEY SOUARE HOUSE. LONDON W.l * PHONE 212-OR 1.6713 

MATHEMATICS * PHYSICS * CHEMISTRY * BIOLOGICAL SCIENCES * MEDICAL RESEARCH * SPACE SCIENCES * ENGINEERING * PSYCHOLOGY 



asymptotic Introductory 
analysis and Numerical Analysis of 

approximations Elliptic Boundary 
to the functions Value Problems 
of mathematical DONALD GREENSPAN 

physics 
This new book treats elliptic boundary value 
problems with mathematically rigorous numerical 
techniques on the high speed computer. It covers 
mixed type problems, Dirichlet problems, and 

July 19-29, 1965 linear, nonlinear, and singular problems for gen- 
eral elliptic equations. Stresses problems of inter- 
est to physicists, engineers, and other applied 

A Two-Week Short Course at scientists, and contains many illustrative exam- 
ples and exercises. Bibliography covers entire 

MIDWEST RESEARCH INSTITUTE history of the subject. 164 pages. $7.00. 
425 Volker Boulevard Dr. Greenspan is on the staff of the U.S. Army 

Mathematics Research Center at the University 
Kansas City/Missouri 64110 of Wisconsin. 

Harper & Row, Publishers 

purpose 49 East 33d St., New York 10016 
To provide the applied worker with funda- Zs 
mentals, by theory and by example, so that 
he may use them in the analysis and so- 
lution of his problems. 

TRANSACTIONS for whom intended OF THE 
Mathematicians, Engineers, Physicists, MOSCOW MATHEMATICAL 
Programmer Analysts, Economists, Social SOCIETY 
Scientists. All users of advanced mathe- 
matical techniques. This volume of the Trudy Moskov- 

skogo Matematideskogo Ob66estva is 
course description the first to be published in a cover- 

Asymptotic analysi of integrals.ad to-cover English translation. Volume 
Asymptotic analysis of Integrals and dif- 12 contains twelve articles on original 
ferential equations, generalized hypergeo- research in pure mathematics by F. A. 
metric functions, approximations. Berezin, I. M. Gel'fand, S. G. Gindi- 

kin, 0. N. Golovin, G. I. Kac, A. N. 
instructors Kolmogorov, V. K. Mel'nikov, I. I. 
Yudell L. Luke, Jet Wimp, Jerry L. Fields and Pjateckil-Sapiro, I. A. Svedov, N. Ja. 
Wyman G. Fair of the Mathematical staff Vilenkin, L. B. Vinberg, M. I. Vigik, 
of MRI, as well as Guest Lecturer, Arthur and D. P. Zelobenko. 
Erddlyi, Professor of Mathematics, Univer- 
sity of Edinburgh, Edinburgh, Scotland. Volume 12 524 pages 

List Price $5.30 Member Price $3.98 
For additional information contact Mr. Y. l. 
Luke, Senior Advisor for Mathematics. Please order from 

AMERICAN MATHEMATICAL SOCIETY 
_ERI MIDWEST RESEARCH INSTITUTE MIDWEST RESEA C 

I TUTj P. O. Box 6248, Providence, Rhode Island 02904 


