
CONTEMPORARY 
MATHEMATICS 

171 

Abelian Group Theory 
and Related Topics 

Conference on Abelian Groups 
August 1-7, 1993 

Oberwolfach, Germany 

Rudiger Gobel 
Paul Hill 

Wolfgang Liebert 
Editors 



Recent Titles in This Series 
171 Ridiger GObel, Paul Hill, and Wolfgang Liebert, Editors, Abelian group theory and 

related topics, 1994 
170 John K. Beem and Krishan L Duggal, Editors, Differential geometry and mathematical 

physics, 1994 
169 WilHam Abikoff, Joan S. Birman, and Katbryn Kuiken, Editors, The mathematical legacy 

of Wilhelm Magnus, 1994 
168 Gary L. Mullen and Peter Jan-8hyong Shiue, Editors, Finite fields: Theory, applications, 

and algorithms, 1994 
167 RobertS. Doran, Editor, C*-algebras: 1943-1993, 1994 
166 George E. Andrews, David M. Bressoud, and L Alayne Parson, Editors, The Rademacher 

legacy to mathematics, 1994 
165 Barry Mazur and Glenn Stevens, Editors, p-adic monodromy and the Birch and 

Swinnerton-Dyer conjecture, 1994 
164 Cameron Gordon, Yoav Moriah, and Brouislaw Wajnryb, Editors, Geometric topology, 

1994 
163 Zhong-Ci Shi and Chung-Chun Yang, Editors, Computational mathematics in China, 

1994 
162 Ciro Ciliberto, E. Laura Livorui, and Andrew J. Sommese, Editors, Classification of 

algebraic varieties, 1994 
161 Paul A. Schweitzer, S. J., Steven Harder, Nathan Moreira dos Santos, and JC»H Luis 

Arraut, Editors, Differential topology, foliations, and group actions, 1994 
160 Niky Kamran and Peter J. Olver, Editors, Lie algebras, cohomology, and new applications 

to quantum mechanics, 1994 
159 WilHam J. Heinzer, Craig L Huneke, and Judith D. Sally, Editors, Commutative algebra: 

Syzygies, multiplicities, and birational algebra, 1994 
1 58 Eric M. Friedlander and Mark E. Mahowald, Editors, Topology and representation 

theory, 1994 
I 57 Alfio Quarteroni, Jacques Periaux, Yuri A. Kuznetsov, and Olof B. Widlund, Editors, 

Domain decomposition methods in science and engineering, 1994 
1 56 Steven R. Givant, The structure of relation algebras generated by relativizations, 1994 
ISS WilHam B. Jacob, Tsit-Yuen Lam, and Robert 0. Robson, Editors, Recent advances in 

real algebraic geometry and quadratic forms, 1994 
1 54 Michael Eastwood, Joseph Wolf, and Roger Zierao, Editors, The Penrose transform and 

analytic cohomology in representation theory, 1993 
153 RichardS. Elman, Murray M. Schacher, and V. S. Varadarajao, Editors, Linear algebraic 

groups and their representations, 1993 
152 Christopher K. McCord, Editor, Nielsen theory and dynamical systems, 1993 
IS 1 Matatyahu Rubio, The reconstruction of trees from their automorphism groups, 1993 
1 SO Carl-Friedrich Bikligheimer and Richard M. Halo, Editors, Mapping class groups and 

moduli spaces of Riemann surfaces, 1993 
149 Harry Coho, Editor, Doeblin and modem probability, 1993 
148 Jeffrey Fox and Peter Haskell, Editors, Index theory and operator algebras, 1993 
147 Neil Robertson and Paul Seymour, Editors, Graph structure theory, 1993 
146 Martin C. Tangora, Editor, Algebraic topology, 1993 
145 Jeffrey Adams, Rebecca Herb, Stephen Kudla, Jian-8hu Li, Ron Lipsmao, and Jonathan 

Rosenberg, Editors, Representation theory of groups and algebras, 1993 
144 Bor-Luh Lin and WilHam B. Johnioo, Editors, Banach spaces, 1993 
143 Marvin Knopp and Mark Sheingoro, Editors, A tribute to Emil Grosswald: Number 

theory and related analysis, 1993 
(Continued in the back of this publication) 

http://dx.doi.org/10.1090/conm/171



Abelian Group Theory 
and Related Topics 



CoNTEMPORARY 
MATHEMATICS 

171 

Abelian Group Theory 
and Related Topics 

Conference on Abelian Groups 
August 1-7, 1993 

Oberwolfach, Germany 

Rudiger Gobel 
Paul Hill 

Wolfgang Liebert 
Editors 

American Mathematical Society 
Providence, Rhode Island 



Editorial Board 
Craig Huneke, managing editor 

Clark Robinson J. T. Stafford 
Linda Preiss Rothschild Peter M. Winkler 

The Conference on Abelian Groups was held at the Mathematische Forschungsin-
stitut, Oberwolfach, Germany, from August 1-7, 1993. 

1991 Mathematics Subject Classification. Primary 20KXX, 03E05, 16E50, 03060, 16G20. 

Library of Congress Cataloging-in-Publication Data 
Conference on Abelian Groups (1993: Oberwolfach, Germany) 

Abelian group theory and related topics/Conference on Abelian Groups, August 1-7, 1993, 
Oberwolfach, Germany: Riidiger Gobel, Paul Hill, Wolfgang Liebert, editors. 

p. em. -(Contemporary mathematics; v. 171} 
Includes bibliographical references. 
ISBN 0-8218-5178-0 (acid-free} 
l. Abelian groups-Congresses. I. Gobel, R. (Riidiger}, 1940-. II. Hill, Paul, 1933 May 8-

III. Liebert, Wolfgang, 1936-. IV. Title. V. Series: Contemporary mathematics (American 
Mathematical Society}; v. 171. 
QA180.C66 1993 94-25813 
5121.2---dc20 CIP 

CoJ»ying 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 t1eaching or research. Permission is granted to quote brief passages from this publication in 
reviews, provided the customary acknowledgment of the source is given. 

H.epublication, systematic copying, or multiple reproduction of any material in this publication 
(including abstracts) is permitted only under license from the American Mathematical Society. 
Requests for such permission should be addressed to the Manager of Editorial Services, American 
Mathematical Society, P.O. Box 6248, Providence, Rhode Island 02940-6248. Requests can also 
be made by e-mail to reprint-permissionCimath. ams. org. 

The appearance of the code on the first page of an article in this publication (including ab-
strlliCts) indicates the copyright owner's consent for copying beyond that permitted by Sections 
107 or 108 of the U.S. Copyright Law, provided that the fee of $1.00 plus $.25 per page for each 
copy be paid directly to the Copyright Clearance Center, Inc., 222 Rosewood Drive, Danvers, 
Massachusetts 01923. This consent does not extend to other kinds of copying, such as copying for 
general distribution, for advertising or promotional purposes, for creating new collective works, or 
for resale. 

© Copyright 1994 by the American Mathematical Society. All rights reserved. 
The American Mathematical Society retains all rights 

except those granted to the United States Government. 
Printed in the United States of America. 

€) The paper used in this book is acid-free and falls within the guidelines 
established to ensure permanence and durability. 

() Printed on recycled paper. 
All articles in this volume were printed from copy prepared by the authors. 

Some of the articles in this volume were typeset by the authors using ANfS-'IEX, 
the American Mathematical Society's 'lEX macro system. 

10987654321 99 98 97 96 95 94 



CONTENTS 

Preface ........ . .xi 

Conference Participants xiii 

Richard Scott Pierce 
C. VINSONHALER . . . . . . . . . . . . . . . . . . . . . . . . 1 

On B2-Groups 
L. BICAN 

Decompositions of Almost Completely Decomposable Abelian 
Groups 

13 

E. A. BLAGOVESHCHENSKAYA and A. MADER . . . . . . . . 21 

On the Divisible Parts of Quotient Groups 
A. BLASS ............... . 

Minimal Rings, Central Idempotents and the Pierce Sheaf 
W. D. BURGESS . . . . . . . . . . . . . . . . . . . . . 

On Endomorphisms and Automorphisms of Some Pure Subgroups 
of the Baer-Specker Group 

37 

51 

A. L. S. CORNER and B. GOLDSMITH . . . . . . . . . . . . . . . 69 

A Combinatorial Principle Equivalent to the Existence of Non-Free 
Whitehead Groups 
P. C. EKLOF and S. SHELAH . . . . . . . . . . . . . . . . . . . 79 

Endomorphisms of Local Warfield Groups 
S. T. FILES .............. . 99 

Finitely Presented Modules Over the Ring of Universal Numbers 
A. A. FOMIN . . . . . . . . . . . . . . . . . . . . . . . . . . . 109 

A Survey of Butler Groups of Infinite Rank 
L. FUCHS . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121 

Unions of Chains of Butler Groups 
L. FUCHS and K. M. RANGASWAMY . . . . . . . . . . . . . . . 141 

vii 



viii CONTENTS 

Some Torsion-Free Groups Arising in Measure Theory 
R. G. GOBEL and R. M. SHORTT . . . . . . . . . . . . . . . 147 

Numerical Invariants for a Class of Butler Groups 
H. P. GOETERS, W. ULLERY and C. VINSONHALER . . . . . 159 

K0 of Regular Rings with Bounded Index of Nilpotence 
K. R. GOODEARL . . . . . . . . . . . . . . . . . . . . . . . . 173 

Torsion in Quotients of the Multiplicative Group of a Number Field 
D. HOLLEY and R. WIEGAND . . . . . . . . . . . . . . . . . 201 

On p0 -Injective Abelian Groups 
P. KEEF ........... . . .............. 205 

Abelian Groups with Contractions I 
F.··V. KUHLMANN . . . . . . . . . 

Typesets and Cotypesets of Finite-Rank Torsion-Free Abelian 
Groups 

. . 217 

R. S. LAFLEUR . . . . . . . . . . . . . . . . . . . . . . . . . 243 

A Generalization of Butler Groups 
A. MADER, 0. MUTZBAUER and K. M. RANGASWAMY . . . . 257 

Endomorphisms Over Incomplete Discrete Valuation Rings 
W. MAY . . . . . . . . . . . . . . . . . . . . . . . ... 277 

Bext2(G,T) Can Be Nontrivial Even Assuming GCH 
M .. MAGIDOR and S. SHELAH . . . . . . . . . . . . . . . . . . . 287 

Representations and Duality 
R. MINES, C. VINSONHALER and W. J. WICKLESS . . . . . . . . 295 

Extending a Splitting Criterion on Mixed Modules 
0. MUTZBAUER and E. TOUBASSI . . . . . . . . . . . . . . . 305 

Direct Summands of Z,.. for Large K. 

J. D. O'NEILL . . . . . . . . . . . . . . . . . . . . . . . . . . 313 

Abelian Groups as Noetherian Modules Over Their Endomorphism 
Rings 
A. T. PARAS ........................... 325 

Isomorphism of Butler Groups at a Prime 
F. RICHMAN . . . . . . . . . . . . . . . . . . . . . . . . . . . 333 



CONTENTS ix 

The Braid Group Action on the Set of Exceptional Sequences of a 
Hereditary Artin Algebra 
C. M. RINGEL . . . . . . . . . . . . . . . . . . . . . . . . . . 339 

Direct Limits of Two-Dimensional Prime Spectra 
C. ROTTHAUS and S. WIEGAND . . . . . . . . . 

When is an Abelian p-Group Determined by the Jacobson Radical 
of Its Endomorphism Ring? 

353 

P. SCHULTZ . . . . . . . . . . . . . . . . . . . . . . . . . . . 385 

Similarities and Differences Between Abelian Groups and Modules 
Over Non-Perfect Rings 
J. TRLIFAJ ........................... 397 

A Functor from Mixed Groups to Torsion-Free Groups 
W. J. WICKLESS . . . . . . . . . . . . . . . . . . ..... 407 

A Characterization of a Class of Butler Groups II 
P. D. YOM . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419 



PREFACE 

After an Olympic styled intermission of four years, the Mathematische For-
schungsinstitut Oberwolfach reconvened a conference on abelian groups August 1-7, 
1993. During a week of beautiful sunshine on the Schwarzwald forest, enlightening 
talks and bright ideas for new research were emanating from the Institute. 

The conference was organized by two local participants, Riidiger Gobel of Essen 
and Wolfgang Liebert of Miinchen, along with Paul Hill of the United States. It 
brough together forty-seven participants from all over the world with five continents 
represented. For the first time in a long series of conferences on abelian groups at 
Oberwolfach, researchers from Russia and other Eastern bloc countries were in 
attendance. 

The broad geographic scope of the conference yielded world-wide interaction 
among specialists in abelian groups. Moreover, the conference attracted researchers 
from other areas of mathematics as well. Indeed, as if reverting to the sixteenth-
century concept of the smaller planet being the center of gravity, the conference 
seemed to have a variety of topics revolving around abelian groups - if only for 
a week. Experts from model theory, set theory, noncommutative groups, module 
theory, and from computer science discussed problems in their fields that relate to 
abelian group theory. 

These international conferences on abelian groups have established a tradition of 
paying tribute to pioneer contributors to the subject such as Priifer, Ulm, and Baer. 
This time a more contemporary figure has been selected. We have chosen someone 
who has been a faithful friend, dedicated advisor, and an inspiring colleague to 
most who are currently active including the participants of this conference and the 
contributors to these Proceedings. Certainly, R. S. Pierce was that and more. 

Although Pierce had a wide interest in mathematics, he seemed to have a special 
place in his heart for abelian groups. He made significant contributions to the 
structure theory of both torsion and torsion-free groups. One of his favorite topics 
was endomorphisms of abelian groups. After Pierce had become seriously ill, he 
still made every effort to attend all the major conferences on abelian groups. His 
interest in what was going on in the subject apparently never waned even over a 
protracted illness. 

The editors invited several people who had a special relationship toR. S. Pierce 
or his work to contribute papers. We express our appreciation to these and other 
authors who have made this volume a worthy tribute. 

Riidiger Gobel (Essen) 
Paul Hill (Auburn) 
Wolfgang Liebert (Miinchen) 
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