
PROCEEDINGS

OF THE

American Mathematical Society

EDITED BY

GUSTAV A. HEDLUND G. P. HOCHSCHILD

A. C. SCHAEFFER

C. B. ALLENDOERFER

J. B. DUZ

I. M. SHEFFER

WITH THE ASSISTANCE OF

P. T. BATEMAN

N. J. FINE

MAX SHOTFMAN

R. H. BING

A. W. GOODMAN

E. H. SPAND3R

VOLUME 2, NUMBER 5

OCTOBER, 1951

PUBLISHED BY THE SOCIETY

MENASHA, WIS., and PROVIDENCE, R. I.



CONTENTS

(Continued from back cover)

The Wedderburn Principal Theorem in Banach algebras. By

Chester Feldman.    771
A characterization of simply connected closed arcwise convex

sets. By F. A. Valentine.     778
Convex  bodies  associated   with   a  convex  body.   By   P.   C.

Hammer.    781
Families of Lorentzian matrices. By C. C. MacDuffee.     794
Recurrence and incompressibility. By C. W. Williams.     798

On   the  embedding  of   topological   semigroups  and   integral

domains. By B. Gelbaum, G. K. Kalisch, and J. M. H.
Olmsted.:.    807

Two-dimensional  subgroups.   By   Deane   Montgomery  and
Leo Zippin.    822

A note of correction. By E. E. Moise.     838

The Proceedings of the American Mathematical Society is published bimonthly, in February
April, June, August, October, and December. Price per annual volume is SI 1.00. Subscriptions, orders
for back numbers, and inquiries in regard to nondelivery of current numbers should be addressed to the
American Mathematical Society, 450 Ahnaip Street, Menasha, Wis., or 80 Waterman Street, Provi-
dence 6, R. I.

Entered as second-class matter at the post office at Menasha, Wisconsin. Authorization is granted
under the authority of the act of August 24, 1912, as amended by the act of August 4, 1947 (sec. 34.21,
P. L. & R.).

Copyright, American Mathematical Society, 1951



Books Published by the

American Mathematical Society

Colloquium Publications

35.   A. C. Schaeffer and D. C. Spencer, Coefficient regions for schlicht func-
tions, 1950, xvi, 311 pp. $6.00

34.   J. L. Walsh, The location of critical points of analytic and harmonic
functions, 1950, viii, 384 pp. 6.00

33.   J. F. Ritt, Differential algebra, 1950, viii, 184 pp. 4.40
32.    R. L. Wilder, Topology of manifolds, 1949, x, 402 pp. 7.00
31.   E. Hille, Functional analysis and semi-groups, 1948, xii, 528 pp. 7.50
30.   T. Radó, Length and area, 1948, vi, 572 pp. 6.75
29.   A. Weil, Foundations of algebraic geometry, 1946, xx, 288 pp. 5.50
28.    G. T. Whyburn, Analytic topology, 1942; reprinted, 1948, x, 280 pp. 4.75
27.    S. Lefshetz, Algebraic topology, 1942; reprinted, 1948, vi, 393 pp. 6.00
26.    N. Levinson, Gap and density theorems, 1940, viii, 246 pp. 4.00
25.    G. Birkhoff, Lattice theory, 1940; enlarged and completely revised edi-

tion, 1949, xiv, 283 pp. 6.00
24.   A. A. Albert, Structure of algebras, 1939, xii, 210 pp.                                4.00
23.    G. Szegö, Orthogonal polynomials, 1939; reprinted, 1949, x, 403 pp.           6.00
22.   C. N. Moore, Summable series and convergence factors, 1938, vi, 105

pp. 2.00
21.    J. M. Thomas, Differential systems, 1937, x, 118 pp. 2.00
20.   J. L. Walsh, Interpolation and approximation by rational functions in the

complex domain, 1935, x, 382 pp. 6.00
19.    R. E. A. C. Paley and N. Wiener, Fourier transforms in the complex

domain, 1934; reprinted, 1949, viii, 184 pp. -(-portrait plate. 3.75
18.    M. Morse, The calculus of variations in the large, 1934; reprinted, 1948,

x, 368 pp. 5.75
17.   J. H. M. Wedderburn, Lectures on matrices, 1934; reprinted, 1946; re-

printed, 1949, x, 205 pp. 3.35
16.   G. A. Bliss, Algebraic functions, 1933; reprinted, 1948, x, 220 pp. 3.75
15.    M. H. Stone, Linear transformations in Hubert space and their applica-

tions to analysis, 1932; reprinted, 1951, viii, 622 pp. 8.00
14.   J. F. Ritt, Differential equations from the algebraic standpoint, 1932;

reprinted, 1948, x, 172 pp. 3.00
10.   A. B. Coble, Algebraic geometry and theta functions, 1929; reprinted,

1948, viii, 282 pp. 4.00
9.    G. D. Birkhoff, Dynamical systems, 1927; reprinted, 1948, viii, 295 pp.      4.25
8. L. P. Eisenhart, Non-Riemannian geometry, 1927; reprinted, 1949, viii,

184 pp. 2.70
3i.  E. Kasner, Differential-geometric aspects of dynamics, 1913; reprinted,

1934; reprinted, 1948, iv, 117 pp. 2.50

Memoirs

9. I. E. Segal, Decompositions of operator algebras. I and II, 1951, 67+66
pp. $1.80

8.    J. W. T. Youngs, The representation problem for Fréchet surfaces,
1951,143 pp. 1.80

7.    R. V. Kadison, A representation theory for commutative topological
algebra, 1951, 39 pp. 1.00

6.    K. L. Chung, M. D. Donsker, P. Erdös, W. H. J. Fuchs, and M. Kac,
Four papers on probability, 1951, ii, 12 + 19 + 11 + 12 pp. 1.20

5. O. Zariski, Theory and applications of holomorphic functions on alge-
braic varieties over arbitrary ground fields, 1951, 90 pp. 1.40

4. K. Ito, On stochastic differential equations, 1951, 51 pp. 1.00
3.    H. D. Ursell and L. C. Young, Remarks on the theory of prime ends,

1951,29 pp. 1.00
2.    J. Dieudonné. On the automorphisms of the classical groups, with a

supplement by L. K. Hua, 1951, viii, 122 pp. 1.80
1.    G. T. Whyburn, Open mappings on locally compact spaces, 1950, ii, 25

pp. . 75

The price to members of the American Mathematical Society is 25% less than list.
Volumes which are not listed above are out of print.



CONTENTS

Vol. 2, No. 5 OCTOBER, 1951 Whole No. 11
Page

On Rouché's theorem and the integral-square measure of ap-

proximation. By J. L. Walsh.    671
Note on the location of the critical points of a real rational func-

tion. By J. L. Walsh.     682
A theorem for kernel functions. By Philip Davis and Henry

Pollak.     686
Remark on the Hurwitz zeta function. By T. M. Apóstol. . . . 690
Some theorems on meromorphic functions. By S. M. Shah. . . 694
Linear difference equations with periodic coefficients. By A. A.

Gnanadoss.    699
Self-adjoint factorizations of differential operators.  By K. S.

Miller.     704
On the integration scheme of Maréchal. By Emil Grosswald. .     706
On the density theorem. By A. Papotjlis.     709
Polynomial iterations to roots of algebraic equations. By A. S.

Householder.     718
A nonabsolute basis for Hilbert space. By B. Gelbaum.     720
An extension of a result of Liapounoff on the range of a vector

measure. By Herman Chernoff.     722
Approximate isometries in bounded spaces. By R. L. Swain. . .     727
A note on the summability of infinite series by sequence to se-

quence and series to sequence transformations.  By O. W.
Rechard.     730

On the distribution of the values of the partial sums of a Taylor

series. By V. F. Cowling.     732
Norms  of  matrix   type   for   the  spaces   of   convergent  and

bounded sequences. By Albert Wilansky.     738
The use of bilinear mappings in the classification of groups of

class 2. By N. J. S. Hughes.     742
A short proof of an identity of Euler. By Daniel Shanks. . . . 747
On the representation of integers by sums of polynomials. By

L. Kuipers.     750
Functions which represent prime numbers. By Ivan Niven. . . 753
A general dependence relation for lattices.  By D. T. Fink-

beiner.     756
Systems of diophantine equations. By A. A. Aucoin.     760
A Boolean algebra without proper automorphisms. By Bjarni

Jónsson.     766

(Continued on inside front cover)

Articles for insertion in the Proceedings should be typewritten, double spaced,
and the author should keep a complete copy. Papers in algebra and theory of num-
bers should be sent to G. P. Hochschild, Leet Oliver Memorial Hall, Yale Univer-
sity, New Haven 11, Conn.; in analysis to A. C. Schaeffer, North Hall, University
of Wisconsin, Madison 6, Wis. ; in other fields to G. A. Hedlund, Leet Oliver Memorial
Hall, Yale University, New Haven 11, Conn. All other communications to the editors
should be addressed to the Managing Editor, G. A. Hedlund, Leet Oliver Me-
morial Hall, Yale University, New Haven 11, Conn.

GEORGE BANTA PUBLISHING COMPANY, MENASHA, WISCONSIN


