PROGRAMMING LANGUAGE/ONE by Frank Bates,
Union Carbide Corporation and Mary L. Douglas,
The Johns Hopkins University. Provides a broad-
based introduction to PL/1 by presenting common
data processing principles and their implementa-
tion in PL/1. Covers PL/1 in sufficient detail for
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language in the context of general computer con-
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processing by computers. March 1967, 384 pp.,$5.95
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Charles D. Holland, Texas A. & M. University.
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equations which describe the fundamental pro-
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distillation column. Treats the dynamic operation
of both continuous and batch distillation columns
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tures, with consideration of the problems in fluid
dynamics, heat transfer, mass transfer, mixing,
unsteady state material, energy balance and pro-
cess control. 1966, 384 pp., $15.95
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James T. Martin, Systems Research Institute,
International Business Machines Corporation.
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ing and planning the use of real-time data pro-
cessing, discussing the calculations required and
the hardware and techniques available. Covers
techniques used in on-line and real-time systems,
applications of real-time techniques, hardware
features, design calculations and simulation, im-
plementation problems, and the use of terminals,
communication lines and random-access files,
among other subjects. August 1967, 564 pp., $12.95
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MICROFICHE

Beginning with this issue of MATHEMATICS OF COMPUTATION, we may
from time to time include auxiliary material on an attached “microfiche’” card. This
card which complies with the American Standards Association standards for archival
storage, may contain complete tables reviewed in the journal, tables contained in
the repository of unpublished mathematical tables and/or an extension of remarks
contained in research articles. We offer this service so that information which cannot
be included in the journal itself, due to lack of space, may be made available to
subscribers. Microfiche reading equipment is available in many libraries and also
several manufacturers offer inexpensive portable readers.

The editorial committee would welcome readers’ comments about this microfiche
feature. Please send comments to Professor Eugene Isaacson, MATHEMATICS
OF COMPUTATION, Courant Institute of Mathematical Sciences, New York
University, 251 Mercer Street, New York, New York 10012.



Mathematics of Computation

TABLE OF CONTENTS
JuLy 1967

On the Construction of Discrete Approximations to Linear Differential Expressions
C. BALLESTER & V. PEREYRA 297

Parallel Methods for the Numerical Integration of Ordinary Differential Equations
WirLarp L. MiRANKER & WERNER LiNiger 303

A Fundamental Solution for a Biharmonic Finite-Difference Operator .R. BrRuce Simpson 321
Numerical Solution of the Minimal Surface Equation . . . . . . . . . . Paur Concus 340

Split Operator Methods for Hyperbolic Systems in p Space Variables
A. R. Gourray & A. R. MircHELL 351

A Steady State Phase Change Problem. . . . . . . . . . . . . ... .. A. SoLomMon 355
On the Relative Efficiencies of Gradient Methods . . . . . . . . . . JoHN GREENSTADT 360
Quasi-Newton Methods and their Application to Function Minimisation C. G. BRoYypEn 368
Quadratures with Remainders of Minimum Norm. II . R.E. BarnsinL & J. A. Wixom 382
A Modified Monte-Carlo Quadrature. IT. . . . . . . . . . . ... SEYmour HABER 388

Truncation Errors in Padé Approximations to Certain Functions: An Alternative Approach
Davip Ervrorr 398

Calculations of Integrals of Products of Bessel Functions
J. E. KiLpaTRICK, SHiGETOsHI KAaTsura & Yust INnous 407

Bessel-Function Integrals Needed for Two Classes of Physical Problems
CuarLes E. McQuearY & LAwreNcE R. Mack 413

Rational Approximations to the Incomplete Elliptic Integrals of the First and Second Kinds
WymaN G. Fair & Yuperr L. Luge 418

Some Limiting Values and Two Error Estimation Procedures for Power Series Approxima-
15103 0T MosHE MaNGAD 423

Eigenvalues and Eigenvectors of Hilbert Matrices of Order 3 Through 10
Henry E. FeTT1Is & JAMES C. CasLin 431

A Note on the Class Number of Imaginary Quadratic Fields . . . .Raymonp G. Avous 442
A Survey of Equal Sums of Like Powers L. J. LanpEr, T. R. PArgIN & J. L. SELFRIDGE 446
On the Sum of the Squares of Two Consecutive Integers. . . . . . Epwarp L. Conexn 460

On the Distribution of Parity in the Partition Function
Taomas R. PARRIN & DANIEL SHANKS 466

TecuNICAL NOTES AND SHORT PAPERS
Note on Partitions Modulo 5. . . . . . . . . ... ... .. Morris NEwMAN 481

On First Appearance of Prime Differences . . . . . L. J. LanpeEr & T. R. ParrIN 483
Consecutive Primes in Arithmetic Progression. . . .L. J. LanpeEr & T. R. PArrIN 489
Convergence of Successive Substitution Starting Procedures . . A. C. R. NEwBERY 489
A Polynomial Approximation Converging in a Lens-Shaped Region Jay A. Leavirr 491
Chebyshev Expansions for Integrals of the Error Function . . . . . Vax E. Woop 494
An Integral Representation for the Modified Bessel Function of the Third Kind, Com-
putable for Large, Imaginary Order . . . .James D. Lear & James E. Sturm 496
Mixed Algebraic-Exponential Interpolation Using Finite Differences J. W. Layman 498

ReviEws AND DEscripTIONs OF TABLES AND Books . . . . . . . . . . . . . . .. 501
ScuiTTE 56, ONDREJKA 57, CATER 58, WHITE 59, ALEXANDER & VoK 60, IRESON 61,
RapaNovi¢ 62, KEiLsoN 63, FErris & CasLIN 64, FErTis & CASLIN 65, ZHURINA &
KarmaziNA 66, CLENSHAW & PICRKEN 67, KRUGLIAR & WHITMAN 68, BARNHILL &
WixoMm 69, ALDER, FERNBACH & ROTENBERG 70, SMYTHE & JOHNSON 71, VISAPAA 72,
CoNTE 73, GARABEDIAN 74, JOHNSON 75, IsAAcsoN & KELLER 76, BALLESTER & PEREYRA
77, BERKELEY & BoBrOW 78, ERMAN & FROBERG 79, ANDREE 80, GREENBERGER, JONES,
Morris & Ness 81, OpLER 82, FARINA 83

TABLE ERRATA . . . . . . . . . . e e e e e e e e 523
ABramowrrtz & STEGUN 411, HENDERSON 412, MaaNUs & OBERHETTINGER 413,
MaceNUs & OBERHETTINGER 414

CORRIGENDUM

Cody & Thacher. . . . . . . . . . . . . . oo 525
NotEs

New Journals . . . . . . . . . L e e e e e e e e e e 525



