
Mathematics 

Computation 

Volume 22, Number 104 

October, 1968 

Published by the American Mathematical Society 

PROVIDENCE, RHODE ISLAND 



Editorial Committee 

EUGENE ISAACSON, Chairman, New York University, Courant Institute of Math- 
ematical Sciences, 251 Mercer Street, New York, New York 10012 
Assistant to the Chairman: CHARLOTTE W. JOHN 

C. W. CLENSHAW, Mathematics Division, National Physics Laboratory, Tedding- 
ton, Middlesex, England 

AVRON DOUGLIS, Department of Mathematics, University of Maryland, College 
Park, Maryland 20740 

WALTER GAUTSCHI, Computer Sciences Department, Purdue University, Lafayette, 
Indiana 47907 

GENE H. GOLUB, Computer Science Department, Stanford University, Stanford, 
California 94305 

A. S. HOUSEHOLDER, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830 
HEINZ 0. KREISS, Computer Science Department, University of Uppsala, Uppsala, 

Sturegatan 4, Sweden 
PETER D. LAX, New York University, Courant Institute of Mathematical Sciences, 

251 Mercer Street, New York, New York 10012 
Y. L. LUKE, Midwest Research Institute, Kansas City, Missouri 64110 
JAMES M\'. ORTEGA, Computer Science Center, University of Maryland, College 

Park, Maryland 20740 
HARRY POLACHEK, Research Division, U. S. Atomic Energy Commission, Washing- 

ton, D. C. 20545 
DANIEL SHANKS, Naval Ship Research and Development Center, Washington, 

D. C. 20007 
J. W. WRENCH, JR., Naval Ship Research and Development Center, Washington, 

D. C. 20007 

Information for Subscribers 

The journal is published quarterly in one volume per year, with issues numbered 
serially since Volume 1, Number 1. The subscription price is $16.00. All back vol- 
umes are available. For Volumes 1-22 (1943-1968), prices are $20.00 per volume 
and $6.00 per issue. 

Unpublished Mathematical Tables 
The editorial office of the journal maintains a repository of Unpublished Mathe- 
matical Tables (UMT). When a table is deposited in the UMT repository a brief 
summary of its contents is published in the section Reviews and Descriptions of 
Tables and Books. Upon request, the chairman of the editorial committee will 
supply copies of any table for a nominal cost per page. 

Subscriptions, address changes, business communications and payments should 
be sent to: 

AMERICAN MIATHEMATICAL SOCIETY 

P. 0. Box 6248 
Providence, Rhode Island 02904 

Copyright j 1968. American Mathematical Society 
Composed and printed by The Lane Press Inc., Burlington, Vermont, U.S.A. 

Second-class postage paid at Providence, Rhode Island and at additional mailing offices. 



Mathematics of Computation 
TABLE OF CONTENTS 

OCTOBER 1968 

Stability Theory for Difference Approximations of Mixed Initial Boundary 
Value Problems. I. . . ... . . . . . . . . . .HEINZ-OTTO KREISS 703 

A Multistep Formulation of the Optimized Lax-Wendroff Method for Non- 
linear Hyperbolic Systems in Two Space Variables 

A. R. GOURLAY & J. LL. MORRIS 715 
Numerical Methods and Existence Theorems for Parabolic Differential 

Equations whose Coefficients are Singular on the Boundary 
PIERRE JAMET 721 

Numerical Solution of the Navier-Stokes Equations 
ALEXANDRE JOEL CHORIN 745 

Numerical Solution of Symmetric Positive Differential Equations 
THEODORE KATSANIS 763 

The Calculation of the Eigenvectors of a General Complex Matrix by Inverse 
Iteration ...... J. M. VARAH 785 

Rigorous Machine Bounds for the Eigensystem of a General Complex Matrix 
J. M. VARAH 793 

Global Convergence of the Basic QR Algorithm on Hessenberg Matrices 
BERESFORD PARLETT 803 

On the Triangular Decomposition of Cauchy Matrices . CHOONG YUN CHO 819 
A Note Concerning the Properties of a Certain Class of Test Matrices 

HAROLD WILLIS MILNES 827 
Comparison of the Method of Averages with the Method of Least Squares 

G. DAHLQUIST, B. SJ6BERG & P. SVENSSON 833 
The Optimum Addition of Points to Quadrature Formulae 

T. N. L. PATTERSON 847 
The Riemann Hypothesis and Pseudorandom Features of the M6bius Se- 

quence . . .... ... .. I. J. GOOD & R. F. CHURCHHOUSE 857 
TECHNICAL NOTES AND SHORT PAPERS 

Primitive Trinomials of High Degree 
EUGENE R. RODEMICH & HOWARD RUMSEY, JR. 863 

On the Relations between Eigenvalues and Eigenvectors for Matrices 
Resulting from Pre and Post Multiplication by the Transpose 

V. J. LAW & R. H. FARISS 867 
An Iterative Procedure for Computing the Maximal Root of a Positive 

Matrix ... T. L. MARKHAMm 869 
Unicity in Approximation of a Function and its Derivatives 

LEE JOHNSON 873 
On Some Gauss and Lobatto Based Integration Formulae 

T. N. L. PATTERSON 877 
Efficient Calculation of Clausen's Integral . . . . . .VAN E. WOOD 883 



High Accuracy Gamma Function Values for Some Rational Arguments 
D. C. GALANT & P. F. BYRD 885 

Error Bounds for the Gauss-Chebyshev Quadrature Formula of the 
Closed Type . . . . . . . . . . . . . . . . 1\. M. CHAWLA 889 

REVIEWS AND DESCRIPTIONS OF TABLES AND BOOKS . . . . . ... . . 893 
ASCARI 84, BRAND 83, GAMKRELIDZE 77, GREENSPAN 82, KLERER & 

KORN 78, LAL & RUSSELL 85, LAL & LUNNON 86, MILTON 88, MOND 81, 

MOURSUND & DURIS 79, ROOSEN-RUNGE 87, SAXON, ENGLANDER & 

ENGLANDER 89, SNYDER 80 

TABLE ERRATA . . . . . . . . . . . . . . . . . . ... ... .. . 903 
ERDELYI, MAGNUS, OBERHETTINGER & TRICoMI 427, GRADSHTEYN & 

RYSHIK 428, LUKE 429, MAGNUS & OBERHETTINGER 430 
CORRIGENDA . . . . . . . . . . . . . . . . . . . . . . . . . . . . 911 

JONES, LAL & BLUNDON, HIRSCH 

INDICES TO VOLUME XXII . . . . . . . . . . . ... . .. . . . . . 913 
Index of Papers and Technical Notes by Authors . . . . . . . . . . 913 
Index of Reviews by Author of Work Reviewed . . . . . . . . . . 916 
Index of Reviews by Subject of Work Reviewed. . . . . . . . . . . 922 
Index of Table Errata . . . . . . . . . . . . . . . . . . . . . . 936 
Index of Corrigenda . . . . . . . . . . . . . . . . . . . . . . . 936 
Index of Notes . . . . . . . . . . . . . . . . . . . . . . . . . 936 
Index of Addenda . . . . . . . . . . . . . . . . . . . . . . . . 937 
Index of MJicrofiche Supplements . . . . . . . . . . . . . . . . . 937 

Information for Contributors 
Manuscripts should be typewritten double-spaced in the format used by the journal. 
For journal abbreviations, see Mathematical Reviews, v. 28, Index. An author should 
submit the original and one copy of the manuscript and retain one copy. The author 
may suggest an appropriate editor for his paper. It is recommended that the author 
acquaint himself with the pertinent material contained in "Information for Con- 
tributors to Mathematics of Computation" and "Manual for Authors," both of 
which are available upon request from the American Mathematical Society. All 
contributions intended for publication and all books for review should be addressed 
to Eugene Isaacson, Chairman, Editorial Committee, Mathematics of Computa- 
tion, New York University, Courant Institute of Mathematical Sciences, 251 
Mercer Street, New York, New York 10012. Institutions sponsoring research re- 
ported in the journal are assessed page charges. 

Beginning with the January 1969 issue of MATHEMATICS OF COMPUTATION, 
we will publish an author's abstract at the head of each article. Authors should 
submit a brief and reasonably self-contained abstract with each paper. 

Microcard Edition 

Volumes 1-14 (1943-1960) are available on Microcards at $39.00 for the complete 
set and may be purchased from Microcard Editions, Inc., 901 26th Street, N. W., 
Washington, D. C. 20037. 


