Mathematics
of Computation

NEMAT,
W=

TPHTOX MH

ATEAME
vilzi3a

EDITED BY :
James H. Bramble, Managing Editor
Carl-Wilhelm De Boor

Todd Dupont

Walter Gautschi

Donald Goldfarb

Eugene lIsaacson

Heinz-Otto Kreiss

Yudell L. Luke

James N. Lyness

Morris Newman

Beresford Parlett

Lawrence E. Payne

Philip Rabinowitz

John R. Rice

Daniel Shanks

Hans J. Stetter

Vidar C. Thomée

Hugh C. Williams

John W. Wrench, Jr.

January 1979
Volume 33, Number 145, Pages 1—-434
Published by the American Mathematical Society

Providence, Rhode Island USA
ISSN 0025-5718



Editorial Committee

JAMES H. BRAMBLE, Chairman. Center for Applied Mathematics, 275 Olin Hall, Cornell Univ.,
Ithaca, NY 14853 3

CARL-WILHELM R. DE BOOR, Mathematics Research Center, Univ. of Wisconsin, Madison, WI
53706

WALTER GAUTSCHI, Computer Sciences Dept., Purdue Univ., Lafayette, IN 47907

DANIEL SHANKS, Dept. of Mathematics, Univ. of Maryland, College Park, MD 20742

Technical Editor

CAROL A. HOLLAND, Center for Applied Mathematics, 275 Olin Hall, Cornell Univ., Ithaca, NY
14853

Board of Associate Editors

TODD DUPONT, Dept of Mathematics, Univ. of .Chicago, Chicago, IL 69637

DONALD GOLDFARB, Dept. of Computer Sciences, School of Engineering, The City College of the
City Univ. of New York, 139th Street & Convent Avenue, New York, NY 10031

EUGENE ISAACSON, Courant Institute of Mathematical Sciences, New York Univ., 251 Mercer
Street, New York, NY 10012 5

HEINZ-OTTO KREISS, Computer Science Dept., Univ. of Uppsala, Uppsala, Sturegaten 4, Sweden

YUDELL L. LUKE, Dept. of Mathematics, Univ. of Missouri at Kansas City, Kansas City, MO 64110

JAMES N. LYNESS, Argonne National Laboratory, 9700 South Cass Avenue, Argonne, IL 60439

MORRIS NEWMAN, Dept. of Mathematics, Univ. of California, Santa Barbara, CA 93106

BERESFORD PARLETT, Dept. of Computer Science, Univ. of California, Berkeley, CA 94720

LAWRENCE E. PAYNE, Dept. of Mathematics, Cornell Univ., Ithaca, NY 14853

PHILIP RABINOWITZ, Dept. of Applied Mathematics, The Weizmann Institute of Science, Rehovot,
Israel

JOHN R. RICE, Division of Mathematical Sciences, Purdue Univ., Lafayette, IN 47907

HANS J. STETTER, Institut fiir Numerische Mathematik, Technische Universitat Wien, Karlsplatz
13, A-1040, Wien, Austria

VIDAR C. THOMéE, Mathematics Dept., Chalmers Univ. of Technology, Goteborg, Sweden

HUGH C. WILLIAMS, Dept. of Computer Science, Univ. of Manitoba, Winnipeg, Manitoba, Canada
R3T 2N2

JOHN W. WRENCH, JR., Route 5, Box 237, Frederick, MD 21701

SUBSCRIPTION INFORMATION: MATHEMATICS OF COMPUTATION is published quarterly in
one volume per year, with issues numbered serially since Volume 1, Number 1. Subscription prices for
Volume 33 (1979) are $55.00 list; $39.00 institutional member; $20.00 individual member;$29.00
member of CBMS organizations, Combination paper and microform (microfiche or microfilm) sub-
scription prices are $74.00 list; $52.00 institutional member. Microfiche of each issue will be mailed
the fastest way before the camera copy is sent to the printer.

BACK NUMBER INFORMATION: Back number prices per volume are for Volumes 1—27; $36.00
list, $27.00 member; for Volumes 28—29, $54.00 list, $40.50 member; for Volume 30, $72.00 list,
$54.00 member; for Volumes 31—32, $84.00 list, $63.00 member. Back volumes. are also available on
16mm positive or negative microfilm. The microfilm may be mounted on spools or in Kodak or 3M
cartridges. Only current subscribers are eligible to purchase back volumes on microfilm. Write to the
AMS for a detailed price list.

UNPUBLISHED MATHEMATICAL TABLES: The editorial office of the journal maintains a repos-
itory of Unpublished Mathematical 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.

Orders for subscriptions and publications of the American Mathematical Society should be
addressed to the AMS, P.O. Box 1571, Annex Station, Providence, R. 1, 02901. A// orders must be
accompanied by payment. Other correspondence should be addressed to P.O. Box 6248, Providence,
R. 1. 02940.

Second class postage paid at Providence, Rhode Island, and additional mailing offices.
U.S. Postal Service Publication No. 333980
Copyright © 1979, American Mathematical Society
Printed in the United States of America



Mathematics
of Computation

EDITED BY

James H. Bramble, Managing Editor
Carl-Wilhelm De Boor
Todd Dupont

Walter Gautschi
Donald Goldfarb
Eugene Isaacson
Heinz-Otto Kreiss
Yudell L. Luke

James N. Lyness
Morris Newman
Beresford Parlett
Lawrence E. Payne
Philip Rabinowitz
John R. Rice

Daniel Shanks

Hans ). Stetter

Vidar C. Thomée
Hugh C. Williams
John W. Wrench, Jr.

VOLUME 33 - 1979 - NUMBERS 145—-148

[ ]
Providence, Rhode Island, USA
ISSN 0025-5718




Information for Contributors

Manuscripts should be typewritten double-spaced in the format used by the journal. For
journal abbreviations, see the latest Mathematical Reviews volume index. An author
should submit the original and two copies of the manuscript and retain one copy. The
author may suggest an appropriate editor for his paper. It is recommended that the au-
thor acquaint himself with the pertinent material contained in “A Manual for Authors of
Mathematical Papers,” which is available from the American Mathematical Society. All
contributions intended for publication and all books for review should be addressed to
James H. Bramble, Chairman, Editorial Committee, Mathematics of Computation, Center
for Applied Mathematics, 275 Olin Hall, Cornell University, Ithaca, New York 14853.
Institutions sponsoring research reported in the journal are assessed page and microfiche
charges.

Each article submitted for publication must be accompanied by a brief and reasonably
self-contained abstract, and by AMS (MOS) subject classification numbers. If a list of
key words and phrases is included, it will be printed as a footnote on the first page. A list
of the classification numbers may be found in the Index to Mathematical Reviews, Vol-
ume 39 (June 1970).

The research journals of the American Mathematical Society carry a page charge of
$40.00 per page to help defray the cost of publication. This amount is charged to the in-
stitution or to a contract supporting the research reported in the published paper. The
publication charge policy of the United States Federal Council for Science and Technol-
ogy (FCST) is reported on page 112 of the February, 1975 issue of the NOTICES of the
American Mathematical Society. In no case is the author personally responsible for pay-
ing the page charge, nor is acceptance of the author’s paper for publication dependent
upon payment of the page charge.

Copying and Reprinting

Individual readers of this publication, and nonprofit libraries acting for them are permitted to
make fair use of the material, such as to copy an article for use in teaching or research. Permission is
granted to quote brief passages from this publication in reviews provided the customary acknowledge-
ment of the source is given.

Republication, systematic copying, or multiple reproduction of any material in this publication
(including abstracts) is permitted only under license from the American Mathematical Society. Re-
quests for such permission should be addressed to the Executive Director, American Mathematical
Society, Box 6248, Providence, Rhode Island 02940.

The appearance of the code on the first page of an article in this journal indicates the copy-
right owner’s consent for copying beyond that permitted by Sections 107 or 108 of the U.S. Copy-
right Law, provided that the copier pay the stated per copy fee through the Copyright Clearance Cen-
ter, Inc., Operations Center, P.O. Box 765, Schenectady, New York 12301. This consent does not ex-
tend to other kinds of copying, such as copying for general distribution, for advertising or promotion
purposes, for creating new collective works, or for resale.




MATHEMATICS OF COMPUTATION
TABLE OF CONTENTS
JANUARY 1979

Max D. Gunzburger and Robert J. Plemmons, Energy Conserving Norms for the

Solution of Hyperbolic Systems of Partial Differential Equations..................... 1
Gunilla Skollermo, Error Analysis of Finite Difference Schemes Applied to Hyper-

bolic Initial Boundary Value Problems..............cccoeoeeureeeeieeieeeeieseeeeeee e 11
Vidar Thomeée, Some Interior Estimates for Semidiscrete Galerkin Approximations

for Parabolic EQUAtiONS.........c..cccevuveuiereeienrencctreieneiee e eesesssesse e esssssnees 37
William G. Kolata, Eigenvalue Approximation by the Finite Element Method: The

Method of Lagrange MUltipliers...........c.cccveeunirccnemmecmseeenemnsesserssesecssecisnessssenns 63
Julio César Diaz, A Collocation-Galerkin Method for Poisson’s Equation on Rect-

ANGUIAT REGIONS......cvuiiiineiie ettt ss s s ssssssss s enasssansas 77
Frank Stenger, A “Sinc-Galerkin” Method of Solution of Boundary Value Prob-

JBIMIS....ccovmiait ettt bttt sttt st et sea bt ns 85
Peter Alfeld, Inverse Linear Multistep Methods for the Numerical Solution of Ini-

tial Value Problems of Ordinary Differential Equations..........cccccocooverirernenee. 111
G. K. Gupta and C. S. Wallace, A New Step-Size Changing Technique for Multistep

MELROAS. ..ottt et e naen 125
Darrell Schmidt and Kenneth L. Wiggins, Minimax Approximate Solutions of Lin-

ear Boundary Value Problems..........cc.ccoovveueeemervnmnnnsinnsinssesiee s e 139
Jane Cullum, The Effective Choice of the Smoothing Norm in Regularization............ 149
C. C. Paige, Computer Solution and Perturbation Analysis of Generalized Linear

Least Squares Problems..............covoiiiiiiniiiic e e 171
Paul N. Swarztrauber, A Parallel Algorithm for Solving General Tridiagonal Equa-

BLOTIS ... cenv ettt ettt et ee sttt ts e ot as e ea e bbb bbb bt aes 185
John L. Donaldson, Minkowski Reduction of Integral Matrices..........ccc.oocovcerncunenec. 201
B. N. Parlett and D. S. Scott, The Lanczos Algorithm With Selective Orthogonal-

BZAIOM. ...ttt et s s e 217
D. S. Scott, How to Make the Lanczos Algorithm Converge Slowly.............ccccccc.c. 239
J. N. Lyness, A Bench Mark Experiment for Minimization Algorithms...................... 249
J. N. Lyness, The Affine Scale Invariance of Minimization Algorithms...........ccccceeenuc.. 265
Ronald D. Armstrong and James P. Godfrey, Two Linear Programming Algorithms

for the Linear Discrete L, Norm Problem..........coocoiiniinee, 289
David Elliott and D. F. Paget, Gauss Type Quadrature Rules for Cauchy Principal

Value INLEGIals.........ccoveevimieiieiecincicec et ssssnsnns 301
Stuart R. Keller, On the Surface Area of the ELlipsoid..........cccooveuivviiinincnnnrnnnnn. 310
Avram Sidi, Convergence Properties of Some Nonlinear Sequence Transformations... 315
Siegfried M. Rump, Polynomial Minimum Root Separation...............ccccocovinrniiannnnne, 327
J. R. Philip, Note on the Kelvin Phase Functions.........cccccocoveiriinicicinine, 337
Walter Gautschi, The Condition of Polynomials in Power Form.........cccccccooevvvnnnns 343
N. L. Balazs, H. C. Pauli and O. B. Dabbousi, Tables of Weyl Fractional Integrals

for the Airy FUNCHION...........cocooiiiiiiec ettt s 353

Harvey Cohn, Dyadotropic Polynomials. I1..........cccccccooeimimimm e 359




H. C. Williams and P. A. Buhr, Calculation of the Regulator of Q(\/B) by Use of

the Nearest Integer Continued Fraction Algorithm.........cccccooiiniiiiinnnnnnnnns 369
R. E. Crandall and M. A. Penk, A Search for Large Twin Prime Pairs....................... 383
Vincent G. Cioffari, The Euclidean Condition in Pure Cubic and Complex Quartic
FRELAS....ovvevtetetetee ettt st bbbttt n s et 389
Carl Pomerance, The Prime Number Graph..........ccccominice, 399
Shoji Kyuno, An Inductive Algorithm to Construct Finite Lattices............cccccc......... 409
S. Conde and S. L. Kalla, The »-Zeros of J_ ,(X)....ccoovvrmmrimrrinriiieniieiiensneiiennnenas 423
Reviews and Descriptions of Tables and BoOKs...............ccccoouimriiiniiinnsniiensiniiennes 427
Micchelli and Rivlin, Editors 1, Luke 2, Bohl, Collatz and Hadeler, Editors, 3,
Spohn 4
TADIE EITALA. ..ottt ettt ss s s b ass s ass s s bbb ee s eae seneatesacsens 430

Cato 556, Gradshteyn and Ryzhik 557, Leech 558, Magnus and Oberhet-
tinger 559, Whittaker and Watson 560

COITIZENAUIM ...ttt b e e 432
Gay, Gradshteyn and Ryzhik, Ernvall and Metsankyla

Note
Bajpai, Calus and Fairley ... s 434

Microfiche Supplements
N. L. Balazs, H. C. Pauli and O. B. Dabbousi, Tables of Weyl Fractional Inte-
grals for the Airy Function
S. Conde and S. L. Kalla, The v-Zeros of J_ (x)




NUMERICAL ANALYSIS

edited by
Gene H. Golub and Joseph Oliger

Lecture Notes from the Short Course
sponsored by the AMS, Atlanta, January 3—4, 1978

This is the collection of texts prepared by the lec-
turers of the Numerical Analysis Short Course
given at the A.M.S. meeting in Atlanta, Georgia in
January 1978. Computational linear algebra, opti-
mization and the solution of nonlinear equations,
the approximation of functions and functionals,
and approximations for initial and boundary value
problems for ordinary and partial differential equa-
tions are discussed. Methods such as the QR fac-
torization, singular value decomposition, quasi-
Newton and secant methods, finite difference, fi-
nite element and collocation methods are included
in these discussions.

The subject matter was chosen to emphasize prom-
inent research areas and attitudes in numerical
analysis. These are introductory lectures on the
subject matter for presentation to an audience of
scientists from other areas or disciplines. Typically,
there is an introduction to a given problem area
and to techniques used, an application to applied
problems, and a discussion of current research
questions or directions.

Several trends in modern numerical analysis are
discussed in these lectures. There has always been
the quest to find the best way to do things. More
realistic notions of ‘‘best” are evolving which in-

corporate the classical notions and realistic costs
of producing the desired result. The discussion of
good vs. best approximation is an example. More
attention is being given to providing not only an
answer, but a computed guarantee that it is a good
answer—or a poor one. Easily computed and sharp
a posteriori estimates are needed. The discussion
of estimates of condition numbers is an example.
There is progress being made in algorithm design
based on operator splittings which allow one to
take advantage of being able to solve simpler sub-
problems very efficiently. Updating strategies for
optimization and splitting methods for differential
equations are examples.

These texts should be useful to the practicing users
of numerical methods, programmers, scientists,
and engineers who would like to know what prog-
ress is being made on the theoretical and develop-
mental side of the subject. They should be useful
to numerical analysts to review progress in areas
other than their own, and to mathematicians in
general who would like to understand what the
concerns of numerical analysts are. The texts
should be useful for the development of seminars
and reading courses in the academic environment.
Many will probably find the bibliographies of cur-
rent work most useful.

THE LECTURERS AND TITLES

CLEVE MOLER, Three Research Problems in Numerical Linear Algebra
J. E. DENNIS, JR., A Brief Introduction to Quasi-Newton Methods
CARL De BOOR, The Approximation of Functions and Linear Functionals:

Best vs. Good Approximation

JAMES M. VARAH, Numerical Methods for the Solution of Ordinary Differential Equations
JOSEPH E. OLIGER, Methods for Time Dependent Partial Differential Equations
GEORGE |. FIX, Variational Methods for Elliptic Boundary Value Problems

Publication: November 1978, viii + 135 pages
Hard Cover: List $14.00, AMS Member $10.50. CODE: PSAPM/22
Soft Cover: List $10.00, Individual $7.50. CODE: PSAPMS/22

ORDERS MUST BE PREPAID, PLEASE SPECIFY CODE
American Mathematical Society, P. O. Box 1571, Annex Station
Providence, Rl 02901




Combinatorial Algorithms

For Computers and Calculators
SECOND EDITION

By ALBERT NIJENHUIS
and HERBERT S. WILF

A Volume in the COMPUTER SCIENCE
AND APPLIED MATHEMATICS Series

Since publication of the first edition of
Combinatorial Algorithms in 1975, this field
has continued its rapid evolution. Taking ac-
count of these developments, the Second
Edition contains several substantially rewrit-
ten chapters encompassing theoretical and
algorithmic improvements. Features of the
new edition include the presentation of a
number of speedups, storage economies, and
program simplifications, the addition of sig-
nificant new theoretical material, and the in-
clusion of two whole new chapters.

1978, 320 pp., $19.50 ISBN: 0-12-519260-6

Mathematical Software Il
Edited by JOHN R. RICE

Proceedings of a Symposium Conducted by
the Mathematics Research Center,

The University of Wisconsin-Madison,
March 28-30, 1977

CONTENTS: G. W. Stewart, Research Devel-
opment and LINPACK. M. J. Hopper and M.
J. D. Powell, A Technique that Gains Speed
and Accuracy in the Minimax Solution of
Overdetermined Linear Equations. G. E. Col-
lins, Infallible Calculation of Polynomial Zeros
to Specified Precision. R. E. Barnhill, Repre-
sentation and Approximation of Surfaces. C.
W. Gear, Simulation: Conflicts Between Real-
Time and Software. D. C. Hoaglin, Mathe-
matical Software and Exploratory Data Anal-
ysis. C. L. Lawson, Software for C' Surface
Interpolation. W. R. Cowell and L. D. Fos-
dick, Mathematical Software Production. /.
Babuska and W. Rheinboldt, Computational
Aspects of the Finite Element Method. L. F.
Shampine and H. A. Watts, The Art of Writing
a Runge-Kutta Code, Part 1. A. Brandt, Multi-
Level Adaptive Techniques (MLAT) for Par-
tial Differential Equations: Ideas and Soft-
ware. J. R. Rice, ELLPACK: A Research Tool
for Elliptic Partial Differential Equations Soft-
ware. W. S. Brown, A Realistic Model of
Floating-Point Computation. G. H. Golub and
R. Underwood, The Block Lanczos Method
for Computing Eigenvalues.

1977, $17.00 ISBN: 0-12-587260-7

Send payment with order and save postage and

handling charge. Prices are subject to change
without notice.

ACADEMIC PRESS

A Subsidiary of
Harcourt Brace Jovanovich, Publishers
111 FIFTH AVENUE, NEW YORK, N.Y. 10003
24-28 OVAL ROAD, LONDON NW1 7DX

1979

MRTHEMRATICAL SCIENCES
administrative

directory

e PROFESSIONAL MATHEMATICAL
ASSOCIATIONS

o ACADEMIC INSTITUTIONS —
DEPARTMENTS IN THE
MATHEMATICAL SCIENCES AND
OTHER FACILITIES in the U.S.,
Canada, Central America, and the
Caribbean, coded according to the
highest degree offered

o NONACADEMIC ORGANIZATIONS

e HEADS AND KEY PERSONNEL of
a selected group of government
agencies

e EDITORS OF JOURNALS in the
mathematical sciences

e OFFICERS AND COMMITTEE
MEMBERS in more than 25
professional mathematical
organizations

e AN INDEX OF COLLEGES AND
UNIVERSITIES

$6.00

Publication date: March 15, 1979
Code: ADMDIR/79

Prepayment Required

american mathematical society

P.0. Box 1571, Rnnex Station
providence. r.i. 02901




H.-C. Williams and P. A. Buhr, Calculation of the Regulator of Q(\/B) by Use of

the Nearest Integer Continued Fraction Algorithm............c..... N 369
R. E. Crandall and M. A: Penk, A Search for Large Twin Prime Pairs.........c..cc.cccec... 383
Vincent G. Cioffari, The Euclidean Condition in Pure Cubic and Complex Quartic

3 SRR R et LN B e e S I S I 389
Carl Pomerance, The Prime Number Graph...........cccociooiviiociiisiaiiniiasienesies oot emssbisrianns 399
Shoji Kyuno, An Inductive Algorithm to Construct Finite Lattices............cc.coooniie 409
S. Conde and S. L. Kalla, The :Zeros of J- <, (). i it b v 423
Reviews and Descriptions of Tables and BoOKS..............cc..ioiiciiictiiinin i, 427

Micchelli and Rivlin, Editors 1, Luke 2, Bohl, Collatz and Hadeler, Editors, 3,

Spohn 4 :
Table Errata . R s e S e S 430

Cato 556, Gradshteyn and Ryzhik 557, Leech 558, Magnus and Oberhet-
tinger 559, Whittaker and Watson 560 ’

Corfigendumti . i i S A A NG o s s R e 432
Gay, Gradshteyn and Ryzhik, Ernvall and Metsankyla )
Note
Bajpai{ Calus-and Haisleyil o i w2 et e 434

Microfiche Supplements »
N. L. Balazs, H. C. Pauli and O. B. Dabbousi, Tables of Weyl Fractional Inte-
grals for the Airy Function
S. Conde and S. L. Kalla, The v-Zeros of J_ ,(x)



MATHEMATICS OF COMPUTATION
TABLE OF CONTENTS :
JANUARY 1979

Max D. Gunzburger and Robert J. Plemmons, Energy Conserving Norms for the

Solution of Hyperbolic Systems of Partial Differential Equations................... e
Gunilla Skollermo, Error Analysis of Finite Difference Schemes Appli'ed to Hyper- :

bolic Initial Boundary Value Problems. . ... ..ocv......iuiioiis ioiaree s eons soinstons 11
Vidar. Thomée, Some Interior Estimates for Semidiscrete Galerkin Approximations

for/Pardbolic Bquations;:. i vl radihn s i U SRS i s G S i (T3139
William. G. Kolata, Eigenvalue Approximation by the Finite Element Method: The

Method of Lagrange Multipliers: &, .ol n i el Tl anu S gl SEG AR R S 4 63
Julio César Diaz, A Collocation-Galerkin Method for Poisson’s Equatlon on Rect- ;

angular Regions......... L N S S N B g AR Ll S M 20 Bl te 77 
Frank Stenger, A “Sinc-Galerkin” Method of Solution of Boundary Valug Prob- -

lems v il s W s S R S N e L S 85
Peter Alfeld, Inverse Linear Multistep Methods for the Numerlcal Solut;on of Im- b

tial Value Problems of Ordinary Differential Equationsy Lo 38 bl 111
‘G. K. Gupta and C. S. Wallace, A New Step-Size Changing Technique for Multxstep

MethOts, i i B o S e o s B S AR B NG TS {135+
Darrell Schmidt and Kenneth L. Wiggins, Minimax Approxlmate Solutions of Lin-

ear Boundary Value Problems...........icci it dfuimiiinin it 139
Jane Cullum, The Effective Choice of the Smoothing Norm in Regulemzatlon ............ 149
C. C. Paige, Computer Solution and Perturbation Analysis of Generalized Linear

Least Squares Problems.............. s T AR S N R LAt 03 171
Paul N. Swarztrauber, A Parallel Algorithm for Solving General Trldlagonal Equa-

1 T s SRR TR L SN SR R L KRS TR S AT R 4 .2 S EAh LA, 185
John L. Donaldson, Minkowski Reduction of Integral Matrices..........ccoiviii i 201
B. N. Parlett and D. S. Scott, The Lanczos Algorithm With Selective Orthogonal-

R AT L AR SRR R PR e R S L T 5 L s R 217
D. S. Scott, How to Make the Lanczos Algorithm Converge Slowly..............oiie. 239 g
J. N. Lyness, A Bench Mark Experiment for Minimization Algorithms............ SRR 249
J.N. Lynessv The Affine Scale Invariance of Minimization Algorithms:........c..cciiceeii, 265
Ronald D. Armstrong and James P. Godfrey, Two Linear Programming Algorlthms

for the Linear Discrete Ly Norm Problem:. it i ol it alii fiiais 289
David Elliott and D. F. Paget, Gauss Type Quadrature Rules for Cauchy Principal

Valus Antesrile o nd b i O i s s R e LT 301
Stuart R. Keller, On the Surface Area of the Ellipsoid...........cc...: (YT e ke - 310
Avram Sidi, Convergence Properties of Some Nonlinear Sequénce Transformations... 315
Siegfried M. Rump, Polynomial Minimum Ro0t Separation.............cuiesisusioriesinsiins 327
J. R. Philip, Note on the Kelvin Phase FUNCtions.......o.cccoviiiiiiinieiiinibusinianionne it 337
Walter Gautschi, The Condition of Polynomials in Power Form........... SR T g K T
N. L. Balazs, H. C. Pauli and.O. B. Dabbousi, Tables of Weyl Fractional Integrals

forthe: Aty Fun G &0 b i o e e e R AP A LT Svirs g 353

Harvey Cohn, Dyadotropic Polynomials. T1. ... i sl 359 %



