October 1962 - Vol. 16, No. 80

Mathematics
of
Computation

A journal devoted to advances in numerical analysis,
the application of computational methods, mathematical tables,
high-speed calculators and other aids to computation

Formerly: Mathematical Tables and other Aids to Computation

Published Quarterly for the

National Academy of Sciences—National Research Council
By the

American Mathematical Society



Editorial Committee
Division of Mathematics
National Academy of Sciences—National Research Council
Washington, D. C.

H. PoracrEK, Chairman, Applied Mathematics Laboratory, David Taylor Model
Basin, Washington 7, D. C.

AvaN FLETCHER, University of Liverpool, Liverpool 3, England

P. C HamuMmERr, University of Wisconsin, Madison 6, Wisconsin

EvaeNE Isaacson, New York University, New York 3, New York

Y. L. Lukg, Midwest Research Institute, Kansas City 10, Missouri

Danien Seanks, Applied Mathematics Laboratory, David Taylor Model Basin,
Washington 7, D. C.

A. H. Taus, University of Illinois, Urbana, Illinois

R. S. VarGa, Case Institute of Technology, Cleveland 6, Ohio

J. W. WRENCcH, Jr., Applied Mathematics Laboratory, David Taylor Model Basin,
Washington 7, D. C.

D. M Youna, Computing Center, University of Texas, Austin 12, Texas

Information to Subscribers

The journal is published quarterly in one volume per year with issues numbered
serially since Volume I, Number 1. Starting with January, 1959 subscriptions are
$8.00 per year, single copies $2.50. Back issues are available for most issues. Write
for specific information.

Volume I (1943-1945), $1.00 per issue.

Volume IT (1946-1947), $1.00 per issue.

Volume III (1948-1949), $4.00 per year (four issues), $1.25 per issue.

Volumes IV-XII (1950 through 1958), $5.00 per year, $1.50 per issue.

Volumes XIII-XV (1959-1961), $8.00 per year, $2.50 per issue.

Microcard Edition

Volumes I-X (1943-1956), Nos. 1-56 are now available on Microcards and may be
purchased from the Microcard Foundation, Box 2145, Madison 5, Wisconsin, at a
cost of $20.00 for the complete set. Succeeding volumes are available on request.

Information to Contributors

All contributions intended for publication in Mathematics of Computation and all
books for review should be addressed to H. Polachek, Technical Director, Applied
Mathematics Laboratory, David Taylor Model Basin, Washington 7, D. C. The
author may suggest an appropriate editor for his paper. Manuscripts should be
typewritten double-spaced in the format used by the journal. For journal abbrevia-
tions, see Mathematical Reviews, v. 21, Index, 1960. Authors should submit the orig-
inal and one copy, and should retain one copy.

Subscriptions, address changes, business communications and payments should be

sent to:
AMERICAN MATHEMATICAL SOCIETY

190 Hope Street
Providence 6, Rhode Island

Published Quarterly for the
NATIONAL ACADEMY OF SCIENCES—NATIONAL RESEARCH COUNCIL
By the

AMERICAN MATHEMATICAL SOCIETY
Providence, Rhode Island
For The

Copyright © 1962, American Mathematical Society
Printed in the United States of America
Second-class postage paid at Providence, Rhode Island and at additional mailing offices.



Announcing the publication

of a new Series

LECTURES IN
APPLIED
MATHEMATICS

These lectures were given at the Summer Seminar held at the University of
Colorado, Boulder, Colorado, July 24-August 19, 1960.

Volume

1. Lectures in Statistical mechanics, by G. Uhlenbeck and G. W. Ford,
1962.

2. Mathematical problems of fundamental relativistic physics, by I. E.
Segal, 1962,

3. Perturbation of spectra in Hilbert space, by K. O. Friedrichs.

4. Quantum mechanics, by V. Bargmann.

25 % discount to members

Orders for single copies and standing orders for this series should be sent to the

AMERICAN
MATHEMATICAL
SOCIETY

190 Hope Street, Providence 6, Rhode Island



Announcing the publication of a new Series

TRANSLATIONS OF
MATHEMATICAL MONOGRAPHS

Volume 1. Part 1
A general view of mathematics
Analysis

Volume I. Part 2

Analytic geometry

Algebra (theory of the algebraic equation)
Ordinary differential equations

Volume I. Part 3

Partial differential equations
Curves and surfaces

Calculus of variations
Functions of a complex variable

Volume I. Part 4
Prime numbers

Theory of probability
Approximation of functions

Approximation methods and numerical tech-
niques
Electronic digital computers

Volume I. Part 5

Theory of functions of a real variable
Linear algebra

Abstract spaces

Volume 1. Part 6
Topology
Functional analysis

Groups and other algebraic systems

Volume 1I.
Some questions in the theory of moments

IN PREPARATION

The theory of irrationalities of the third de-
gree

Applications of functional analysis in mathe-
matical physics

Nilpotent linear groups

—by A. D. Aleksandrov
—by M. A. Lavrent’ev and S. M. Nikol’skii

—by B. N. Delone
—by B. N. Delone
—by I. G. Petrovskil

—by S. L. Sobolev and O. A. LadyZ%enskaja
—by A. D. Aleksandrov

—by V. I. Krylov

—by M. V. Keldys

—by K. K. MardZanisvili and A. G. Postnikov
—by A. N. Kolmogorov

-—by S. M. Nikol’skii

—by V. I. Krylov

—by S. A. Lebedev and L. V. Kantorovié¢

—by 8. B. Steckin
—by D. K. Faddeev
—by A. D. Aleksandrov

—by P. S. Aleksandrov
—by I. M. Gel’fand
—by A. 1. Mal’cev

—by N. I. Ahiezer and M. G. Krein

—by B. N. Delone and D. K. Faddeev
—by 8. L. Sobolev

—by D. Suprunenko

259%, discount to members
Orders for single copies and standing orders
for this series should be sent to the

AMERICAN MATHEMATICAL SOCIETY

190 HOPE STREET, PROVIDENCE 6, RHODE ISLAND




Mathematics of Computation

A Quarterly Journal

Edited by
ALAN FLETCHER P. C. HAMMER EUGENE ISAACSON
Y. L. LUKE DANIEL SHANKS A. H. TAUB
R. S. VARGA J. W. WRENCH, JR. D. M. YOUNG

HARRY POLACHEK, Chairman

XVI
NOS. 77-80
1962

Formerly : Mathematical Tables and other Aids to Computation

Published for the
National Academy of Sciences—National Research Council
By the

American Mathematical Society



wn
0

PONOZRFRAS-"mMERHEU QD>

N M E <o

CLASSIFICATION OF REVIEWS

Arithmetical Tables, Mathematical Constants
Powers

Logarithms

Circular Functions

Hyperbolic and Exponential Functions
Theory of Numbers

Higher Algebra

Numerical Solution of Equations

Finite Differences, Interpolation

Summation of Series

Statistics

Higher Mathematical Functions

Integrals

Interest and Investment

Actuarial Science

Engineering

Astronomy

Geodesy

Physics, Geophysics, Crystallography
Chemistry

Navigation

Aerodynamics, Hydrodynamics, Ballistics
Economics and Social Sciences

Numerical Analysis and Applied Mathematics
Calculating Machines and Mechanical Computation



Mathematics of Computation

TABLE OF CONTENTS
OcToBER 1962

Machine Proof of a Theorem on Cubic Residues
D. H. Leamer, E. Leamer, W. H. Mmuis, & J. L. SELFRIDGE
Minimum Periods, Modulo p, of First-Order Bell Exponential Integers
Jack Levine & R. E. Davron
Concerning the Numbers2?? + 1, pPrime................ JOHN BRILLHART
Runge-Kutta Methods with Minimum Error Bounds. . . . ANTHONY RALSTON
Bounds for Eigenvalues of Tridiagonal Symmetnc Matrices Computed by

the: IR Method: v e o el oy o 8y GenE H. GoLus
Polynomial Expansions of Bessel Functions and Some Associated Functions
Jer Wimp

Majority Decision Functions of up to Six Variables

S. Muroga, I. Topa & M. Konpo
" TeEcHNICAL NOTES AND SHORT PAPERS
On the Numerical Solution of a Differential-Difference Equation Arising

in Analytic Number Theory........... R. BeLLMaN & B. KoTrIN
The Coefficients of the Lemniscate Function............ L. CArvuITZ

All Factors ¢ < 10® in All Mersenne Numbers 2? — 1, p Prime < 10¢
H. RieseL

Certain Properties of Pyramidal and Figurate Numbers
M. WuUNDERLICH
Note on Oscula,tory Rational Interpolation...... HerBeErT E. SALZER
On Solving ¥” = fy + g with a Boundary Condition at Infinity
CHARLOTTE FROESE
On the Inversion of Sparse Matrices
A. L. Dutmage & N. S. MENDELSOHN
Missing Data Correlation Computations.............. R. I. JENNRICH
Polynomial Approximations to Io(z), I:(z) and Related Functions
F. D. BURGOYNE
A Note on the Curve Fitting of Discrete Data by Economization
F. D. BURGOYNE
REVIEWS AND DESCRIPTIONS OF TABLES AND BOOKS....................
ArrEL & Rosser 55, SHiLov 56, JoLLEy 57, BeENNETT & HsU 58,
THOMPSON 59, FREIBERGER 60, DAVISON 61, Evans 62, HiLLEr &
IsaacsoN 63, MORRISON & MORRISON 64, SIEGEL 65
EABrE: BREAA. L5 Pa il S e e e Gl B
CunningHEAM & WooparL 315, HoweLL 316, KAPREKAR 317, SPENCE-
LEY & SPENCELEY 318
CORBIGERDEM. = Sy b s ed T o Il T g s s
SHANKS
INpicEe 16 VoReMin XVl oo orai i ol s e G a
Author Index, Papers and Technical Notes
Reviews by Author of Work Reviewed

Table Errata
Corrigenda i
Reviews by Subject
Published Quarterly for the
National Academy of Sciences—National Research Council
By the

American Mathematical Society

407
416
424
431

438



