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The theory of nonselfadjoint operators in Hilbert space is a recent branch of functional
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The first edition of Goluzin's monograph was published in 1952, shortly after the author's
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content of this monograph, and many of these results were obtained in the works of Goluzin's

pupils. A survey of this literature is given in a special supplement by N. A. Lebedev, G. U.

Kuzmina, and Ju. E. Alenicyn.
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The methods and results of this monograph are chiefly based on the fact that a geodesic flow
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behavior of the neighboring trajectories is similar to that of trajectories close to a saddle.

Numerous examples are given of (U)-flows (continuous time) and (U)-cascades (discrete
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Mihailovic Goluzin and are related to problems with which he has been concerned. The

authors are Ju. E. Alenicyn, S. A. Gel'fer, E.G.Goluzina, G. V.Kuz'mina,N. A. Lebedev,

I.A. Aleksandrov, I. M. Milin, M.I. Revjakov, G. A. Skotnikova, and N. M. Gol'dina. The
work of the last three authors is based on theses written at Leningrad State University.
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The problems of continuum physics have been a fruitful source of mathematical ideas
and techniques ever since Daniel Bernoulli invented Fourier series to describe the motion
of a vibrating string in 1728. For more than two centuries, mathematicians and physicists

relied primarily on the methods of separation of variables and superposition of solutions to
solve the (usually linear) systems of partial differential equations embodying the laws of

physics. To make the most of the opportunities provided by high-speed digital computers,
a new generation of numerical analysts has applied many ingenious mathematical

considerations to improve the accuracy of the approximate models and their numerical
treatment. The present volume contains a cross-section of recent work in this field, repre-
senting a broad spectrum of activity. This ranges from largely empirical (or 

"phenome-

nological") numerical simulation of meteorological problems to highly theoretical
considerations of families of difference approximations to large classes of partial differential

equations which include nonlinear problems. The applications of piecewise polynomial
and other spline-like approximations to implement variational approaches have also

not been  neglected.

SIAM-AMS PROCEEDINGS, VOLUME 2
List price $10.80; Member price $8.10

American Mathematical Society
P. O. Box 6248, Providence, Rhode Island 02904, USA

STATEMENT OF OWNERSHIP, MANAGEMENT, AND CIRCULATION

(Act of October 23, 1962; Section 4369, Title 39, United
States Code)

1. Date of filing : September 1, 1969
2. Title of Publication: Mathematics of Computation
3. Frequency of issue: Quarterly
4. Location of known office of publication: 321 South

Main Street, P. O. Box 6248, Providence, Rhode
Island 02904

5. Location of the headquarters or general business
offices of the publishers: 321 South Main Street, P. O.
Box 6248, Providence, Rhode Island 02904

6. Names and addresses of publisher, editor, and manag-
ing editor : Publisher : American Mathematical
Society, 321 South Main Street, P. O. Box 6248,
Providence, Rhode Island 02904 ; Editor : Eugene
Isaacson, Chairman of Editorial Committee, P. O.
Box 6248, Providence, Rhode Island 02904; Manag-
ing Editor: None

7. Owner: None
8. Known bondholders, mortgagees, and other security

holders owning or holding 1 per cent or more of total
amount of bonds, mortgages, or other securities : None

9. The purpose, function and nonprofit status of this
organization and the exempt status for Federal income

tax purposes have not changed during the preceding
12 months

10. Extent and nature
of circulation

Actual
number
of copies
of single

issue
pub'd.

preceding  nearest to
12 filing

months date
3,800 3,800

Average
number

of copies
of each

issue
during

A. Total No. copies printed
B. Paid circulation

1. Sales through dealers
and carriers 430 1,676

2. Mail subscriptions 2,140 1,203
C. Total paid circulation 2,570 2,879
D. Free distribution 30 38
E. Total distribution 2,600 2,917
F. Office use 1,200 883
G. Total 3,800 3,800

I certify that the statements made by me above are
correct and complete.—Gordon L. Walker



Berger, Danson & Carpenter 2, Fettis & Caslin 13, Genuys 18,

Griswold, Poage & Polansky 16, Herbold & Ross 3, Kowalik &

Osborne 1, Larson 19, Lee 17, Muskat & Whiteman 15, Ondrejka 10,

Ondrejka 11, Pagurova 14, Rall 4, Schwarz, Rutishauser & Stiefel

8, Spencer 9, Talman 12, Tou 5, Wilkinson 7, Willoughby 6.

Table Errata.239

Erdélyi, Magnus, Oberhettinger & Tricomi 450, Erdélyi, Magnus,

Oberhettinger & Tricomi 451, Gray, Mathews & MacRobert 452,

Magnus, Oberhettinger & Soni 453, Middleton & Johnson 454,

Roberts & Kaufman 455, Ryshik & Gradstein 456, Slater 457.

Corrigenda.243

Patterson, Riesel



Mathematics of Computation

TABLE OF CONTENTS

January 1970

Variations on Variable-Metric Methods.J. Greenstadt       1

Appendix.Y. Bard     19
A Family of Variable-Metric Methods Derived by Variational Means

Donald Goldfarb     23

Modification of a Quasi-Newton Method for Nonlinear Equations with a

Sparse Jacobian     .L. K. Schubert     27
Maximum Norm Stability of Difference Approximations to the Mixed Initial

Boundary-Value Problem for the Heat Equation    ...    J. M. Varah     31

Difference Methods for Nonlinear First-Order Hyperbolic Systems of Equa-

tions    .L. F. Shampine & R. J. Thompson     45
Three-Dimensional Second-Order Accurate Difference Schemes for Discontin-

uous Hydrodynamic Flows . Ephraim L. Rubin & Stanley Preiser     57
Elliptic Spline Functions and the Rayleigh-Ritz-Galerkin Method

Martin H. Schultz     65
Linear Multistep Methods with Mildly Varying Coefficients

J. D. Lambert     81
Symmetric Quadrature Formulae for Simplexes.P. Silvester     95
The Calculation of Fourier Coefficients by the Möbius Inversion of the Poisson

Summation Formula. Part I. Functions whose Early Derivatives are

Continuous     .J. N. Lyness    101
Computing Invariant Subspaces of a General Matrix when the Eigensystem

is Poorly Conditioned.J. M. Varah    137
Explicit Expressions for the Determinants of Certain Matrices

J. L. Lavoie & R. Michaud    151
Inequalities on the Elements of the Inverse of a Certain Tridiagonal Matrix

D. Kershaw 155
Generalized Rational Chebyshev Approximation . . . Ichizo Ninomiya 159
Chebyshev Approximations for Dawson's Integral

W. J. Cody, Kathleen A. Paciorek & Henry C. Thacher, Jr.    171
Table for Third-Degree Spline Interpolation With Equally Spaced Arguments

T. N. E. Greville    179
Efficient Algorithms for Polynomial Interpolation and Numerical Differentia-

tion .Fred T. Krogh    185
Further Approximations for Elliptic Integrals     ....    Yudell L. Luke    191
Symmetric Elliptic Integrals of the Third Kind

D. G. Zill & B. C. Carlson 199
A Table of the First Factor for Prime Cyclotomic Fields. Morris Newman 215
A Conjecture of Paul Erdös Concerning Gaussian Primes

J. H. Jordan & J. R. Rabung   221

Reviews and Descriptions of Tables and Books 225


