Pacific
Journal of

Mathematics

VOLUME L
1974



PACIFIC JOURNAL OF MATHEMATICS

EDITORS
RICHARD ARENS (Managing Editor) J. DUGUNDJT*
University of California Department of Mathematics
Los Angeles, California 90024 University of Southern California
Los Angeles, California 90007
R. A. BEAUMONT D. GILBARG AND J. MILGRAM
University of Washington Stanford University
Seattle, Washington 98105 Stanford, California 94305

ASSOCIATE EDITORS

E. F. BECKENBACH B. H. NEUMANN F. WoLF K. YosHIDA

SUPPORTING INSTITUTIONS

UNIVERSITY OF BRITISH COLUMBIA UNIVERSITY OF SOUTHERN CALIFORNIA
CALIFORNIA INSTITUTE OF TECHNOLOGY STANFORD UNIVERSITY

UNIVERSITY OF CALIFORNIA UNIVERSITY OF TOKYO

MONTANA STATE UNIVERSITY UNIVERSITY OF UTAH

UNIVERSITY OF NEVADA WASHINGTON STATE UNIVERSITY

NEW MEXICO STATE UNIVERSITY UNIVERSITY OF WASHINGTON

OREGON STATE UNIVERSITY * * *

UNIVERSITY OF OREGON AMERICAN MATHEMATICAL SOCIETY
OSAKA UNIVERSITY NAVAL WEAPONS CENTER

* C. R. DePrima California Institute of Technology, Pasadena, CA 91109, will replace
J. Dugundji until August 1974.

Printed in Japan by International Academic Printing Co., Ltd., Tokyo, Japan



CONTENTS

M. A. Akcoglu, J. P. Huneke and H. Rost, A counter example

to the Blum Hanson theorem in general spaces . . . . . 305
Huzihiro Araki, Some properties of modular conjugation operator

of von Neumann algebras and a non-commutative Radon-

Nikodym theorem with a chain rule. . . . . . . . . .. 309
G. H. Atneosen, Sierpinski curves in finite 2-complexes . . . . 1
B. A. Barnes, Representations of B*-algebras on Banach spaces . 7T
E. F. Beckenbach, F. H. Eng, and R. E. Tafel, Global properties

of rationl and logarithmico-rational minimal surfaces . . 355
G
C

. Benke, On the hypergroup structure of central A(p) sets. . . 19
R. Borges, Absolute extensor spaces: A correction and

QN QUSWEY v v v v e e e e e e e e e e e e e e e e e 29

D. W. Boyd, A new class of infinite sphere packings . . . . . 383

T. Brook, Local limits and tripleability . . . . . . . . . . .. 31

K-G. Choo, Whitehead groups of twisted free associative algebras . 399
C. K. Chui and M. N. Parnes, Limit sets of power series outside

the circles of convergemce . . . . . . . . . . . 0 0 4 . 403
P. T. Church ond J. G. Timourian, Real analytic open maps . . 37
A. Clark and J. Ewing, The realization of polynomial algebras
as chohomology rings . . « . . . . v v 0 v v 0 e e .. 425
F. H. Eng, See E. F. Beckenbach, F. H. Eng, and R. E. Tafel
J. Ewing, See A. Clark and J. Ewing
T. V. Fossum, The center of a simple algebra . . . . . . . . . 43
R. Freiman, Homeomorphisms of long ecircles without periodic
DPOIRES '« v v v e e e e e e e e e e e e e e e e e e e 47
B. E. Fullbright, Intersectional properties of certain families of
compact convexr Sets . . . . . . v 4 e e e 4 e e e e e 57
D. A. Garbanati, Classes of circulants over the p-adic and rationl
INEEGETS v v v v e e e e e e e e e e e e e e e e e e 435
H. C. Greenwald, Lipschitz spaces on the surface of the unit
sphere in Euclidean m-space . . . . . . . . . . .. ... 63
A. K. Gupta, On a “square” functional equation . . . . . . . . 449
D. J. Hallenbeck and T. H. MacGregor, Subordination and
extreme-point theory . . . . « . 0 v v 0 0 0 e e e 455
H. Halpern, Open projections and Borel structures for C*-algebras . 81
D. Harris, The local compactness of VX . . . . . . . . . ... 469

W. E. Haver, Monotone mappings of a two-disk onto itself which

fiz the disk’s boundary can be canonically approximated

by homeomorphisms . . . . . . . . o o v v e e e e 477
N. P. Herzberg, On a problem of Hurwitz . . . . . . . . . . . 485
F. T. Howard, The number of multinomial cofficients divisible

by a fized power of @ prime . . . . . . . . . . . . .. 99



I

C-S. Hsi, A class of Abelian groups closed wunder direct limits
and subgroups formation . . . . . . . . e 0 e e 4 e . 495

J. P. Huneke, See M. A. Akcoglu, J. P. Huneke and H. Rost

L. S. Husch and Ping-Fun Lam, Homeomorphisms of manifolds

with zero-dimensional sets of monwandering points . . . . 109
B. Jéonsson and T. P. Whaley, Congruence relations and

multiplicity types of algebras . . . . . . . . e e e e 505
J. Kist, Two characterizations of commutative Baer rings . . .125

Ping-Fun Lam, See L. S. Husch and Ping-Fun Lam
L. D. Loveland, Vertically countable spheres and their wild
SEES v i i e e e e e e e e e e e e e e e e e e e e 521

T. H. MacGregor, See D. J. Hallenbeck anp T. H. MacGregor

L. McLinden, An extension of Fenchel’s duality theorem to
saddle functions and dual minimax problems . . . . . . 135

N. Megiddo, Kernels of compound games with simple components . 531

R. Merris, An identity for matrix functions . . . . . . . . . . 557

E. O. Milton, Fourier tramnsforms of odd and even tempered
AISEributions . .« . . . . . . e e e e e e e e e e e e e 563

M. N. Parnes, See C. K. Chui and M. N. Parnes

D. H. Pettey, One-one-mappings onto locally connected generalized
CONLTUNG « v v v v v v v v e e e e e e e e e e e e e e 573

M. Ramras, Orders with finite global dimension . . . . . . . . 583

D. Ravdin, Varius types of local homogeneity . . . . . . . . . 589

G. M. Reed, On metrizability of complete Moore spvces . . . .595

H. Rost, See M. A. Akcoglu, J. P. Huneke and H. Rost

L. Sario and C. Wang, Counterexamples in the biharmonic
classifications of Riemannian 2-manifolds . . . . . . . . 159

S. Shelah, The Hanf number of omitting complete types . . . . 163

C. Small, Normal bases for quadratic extemnsions . . . . . . . . 601

R. Staum, The algebra of bounded continuous functions into a
nonarchimedean field . . . . . . . . . . v o 0o o ... 169

L. D. Stein, Jr. Some aspects of automatic continuity . . . . . 187

R. E. Tafel, See E. F. Beckenbach, F. H. Eng, and R. E. Tafel

T. K. Teague, On the Engel margin . . . . . . . . « . . .. 205

J. G. Thompson, Nomnsolvable finite growups all of whose local
subgroups are solvable, V. . . . . . . . . . .. ... .. 215

J. G. Timourian, See P. T. Church and J. G. Timourian

P. C. Tonne, Polynomials and Hausdorff matrices . . . . . . . 613

C. Wang, See L. Sario and C. Wang

R. E. Weber, The range of a derivation and ideals . . . . . . 617

T. P. Whaley, See B. Jonsson and T. P. Whaley

K.-W. Yang, Isomorphisms of group extensions . . . . . . . . 299



H. Atneosen, Sierpinski curves in finite 2-complexes..... 1
A. Barnes, Representations of B*-algebras om Bamach
SPDACES «veveonessosocacsssssessssassssssssssnsesscncncae 1
Benke, On the hypergroup structure of central A(p)
SOLS wuieeeeesnsssssssesssssssssssssssssssssssssssssases
R. Borges, Absolute extemsor spaces: A correction and
QN QUSWET « s s esossasesesssssassssssscssssssscsssascane 29
Brook, Local limits and tripleability «coeeeeeeeeecsnaness 31
T. Church and J. G. Timourian, Real analytic open
MOADS ¢ o e evseessossoscssssossssssosscsssssssossssssessses O
V. Fossum, The center of a simple algebra ...ooveeeeeess 43
Freiman, Homeomorphisms of long circles without
DETTOALC POTNMES «oeeenesesscassasssssscasssscanascsnsas 4T
E. Fullbright, Intersectional properties of certain families
of COMPACE CONVEXL SELS vesveesecesssssssasescnsssssssne DI
. C. Greenwald, Lipschitz spaces on the surface of
the unit sphere in Euclidean 1-SPACE....c.ceeeeesecsess 63
. Halpern, Open projections amd Borel structures for
C el gebraS e eeeeseeeseesssssssoscssssssssscenssssases 8l
T. Howard, The number of multinomial coefficients
divisible by a fixed power of & DriMe «oveeeeinesonasss 99
. S. Husch and Ping-Fun Lam, Homeomorphisms of
manifolds with zero-dimensional sets of nonwandering
DOLNES e oo oessensssssocsssssssssssssssssscsssssscasesssl09
J. Kist, Two characterizations of commutative Baer rings...125
L. McLinden, An extension of Fenchel’s Duality Theorem
to saddle functions and dual minimax problems.......135
L. Sario and C. Wang, Counterexamples in the biharmonic
- classification of Riemannian 2-manifolds «oveeeeeeesss 159
S. Shelah, The Hanf number of omitting complete types ....163
R. Staum, The algebra of bounded continuwous jfunctions
into a nonarchimedean field..eeeeeeeieesosseeasensees 169
J. D. Stein, Jr., Some aspects of automatic continUuity.......187
T. K. Teague, On the Engel Margitn «coeeeeesssscsscssceess205
J. G. Thompson, Nonsolvable finite groups all of whose
local subgroups are solvable, V..eeeeeiiesseoneeoaeeaa21b
K.-W. Yang, Isomorphisms of group extensions .ceeeeeseess 299

0

Q @ ¢t

0

5 5 B W &3

= =




PACIFIC JOURNAL OF MATHEMATICS

EDITORS
RICHARD ARENS (Managing Editor) J. DUGUNDJI*
University of California Department of Mathematics
Los Angeles, California 90024 University of Southern California
Los Angeles, California 90007
R. A. BEAUMONT D. GILBARG AND J. MILGRAM
University of Washington Stanford University
Seattle, Washington 93105 Stanford, California 94305
ASSOCIATE EDITORS
E.F. BECKENBACH B. H. NEUMANN F. WoLF K. YosHIDA
SUPPORTING INSTITUTIONS
UNIVERSITY OF BRITISH COLUMBIA UNIVERSITY OF SOUTHERN CALIFORNIA
CALIFORNIA INSTITUTE OF TECHNOLOGY STANFORD UNIVERSITY
UNIVERSITY OF CALIFORNIA UNIVERSITY OF TOKYO
MONTANA STATE UNIVERSITY UNIVERSITY OF UTAH
UNIVERSITY OF NEVADA WASHINGTON STATE UNIVERSITY
NEW MEXICO STATE UNIVERSITY UNIVERSITY OF WASHINGTON
OREGON STATE UNIVERSITY * * *
UNIVERSITY OF OREGON AMERICAN MATHEMATICAL SOCIETY
OSAKA UNIVERSITY NAVAL WEAPONS CENTER

The Supporting Institutions listed above contribute to the cost of publication of this Journal,
but they are not owners or publishers and have no responsibility for its content or policies.

Mathematical papers intended for publication in the Pacific Journal of Mathematics should
be in typed form or offset-reproduced, (not dittoed), double spaced with large margins. Under-
line Greek letters in red, German in green, and script in blue. The first paragraph or two must
be capable of being used separately as a synopsis of the entire paper. Items of the bibliography
should not be cited there unless absolutely necessary, in which case they must be identified by
author and Journal, rather than by item number. Manuscripts, in duplicate if possible, may be
sent to any one of the four editors. Please classify according to the scheme of Math. Rev. Index
to Vol. 39. All other communications to the editors should be addressed to the managing editor,
or Elaine Barth, University of California, Los Angeles, California, 90024.

100 reprints are provided free for each article, only if page charges have been substantially
paid. Additional copies may be obtained at cost in multiples of 50.

The Pacific Journal of Mathematics is issued monthly as of January 1966. Regular sub-
scription rate: $60.00 a year (6 Vols., 12 issues). Special rate: $30.00 a year to individual
members of supporting institutions.

Subscriptions, orders for back numbers, and changes of address should be sent to Pacific
Journal of Mathematics, 103 Highland Boulevard, Berkeley, California, 94708.

PUBLISHED BY PACIFIC JOURNAL OF MATHEMATICS, A NON-PROFIT CORPORATION
Printed at Kokusai Bunken Insatsusha (International Academic Printing Co., Ltd.), 270,
3-chome Totsuka-cho, Shinjuku-ku, Tokyo 160, Japan.

* C. R. DePrima California Institute of Technology, Pasadena, CA 91109, will replace
J. Dugundji until August 1974.

Copyright © 1973 by Pacific Journal of Mathematics
Manufactured and first issued in Japan





