
CONTEMPORARY 
MATHEMATICS 

148 

Index Theory and 
Operator Algebras 

Proceedings of a 
CBMS Regional Conference 

on K-Homology and Index Theory 
held August 6-10, 1991 

in Boulder, Colorado 

Jeffrey Fox 
Peter Haskell 

Editors 



Recent Titles in This Series 

148 Jeffrey Fox and Peter Haskell, Editors, Index theory and operator algebras, 199 3 
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-Shu Li, Ron Lipsman, Jonathan 

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

theory and related analysis, 1993 
142 Chong-Chon Yang and Sheng Gong, Editors, Several complex variables in China, 1993 
141 A. Y. Cheer and C. P. van Dam, Editors, Fluid dynamics in biology, 1993 
140 Eric L. Grinberg, Editor, Geometric analysis, 1992 
139 Vinay Deodhar, Editor, Kazhdan-Lusztig theory and related topics, 1992 
138 Donald St. P. Richards, Editor, Hypergeometric functions on domains of positivity, Jack 

polynomials, and applications, 1992 
137 Alexander Nagel and Edgar Lee Stout, Editors, The Madison symposium on complex 

analysis, 1992 
136 Ron Donagi, Editor, Curves, Jacobians, and Abelian varieties, 1992 
135 Peter Walters, Editor, Symbolic dynamics and its applications, 1992 
134 Murray Gerstenhaber and Jim Stasheff, Editors, Deformation theory and quantum 

groups with applications to mathematical physics, 1992 
133 Alan Adolphson, Steven Sperber, and Marvin Tretkoff, Editors, p-Adic methods in 

number theory and algebraic geometry, 1992 
132 Mark Gotay, Jerrold Marsden, and Vincent Moncrief, Editors, Mathematical aspects of 

classical field theory, 1992 
131 L.A. Bokut', Yu. L. Ershov, and A. I. Kostrikin, Editors, Proceedings of the International 

Conference on Algebra Dedicated to the Memory of A. I. Mal' cev, Parts l, 2, and 3, 1992 
130 L. Fuchs, K. R. Goodearl, J. T. Stafford, and C. Vinsonhaler, Editors, Abelian groups and 

noncommutative rings, 1992 
129 John R. Graef and Jack K. Hale, Editors, Oscillation and dynamics in delay equations, 

1992 
128 Ridgley Lange and Shengwang Wang, New approaches in spectral decomposition, 1992 
127 Vladimir Oliker and Andrejs Treibergs, Editors, Geometry and nonlinear partial 

differential equations, 1992 
126 R. Keith Dennis, Claudio Pedrini, and Michael R. Stein, Editors, Algebraic K-theory, 

commutative algebra, and algebraic geometry, 1992 
125 F. Thomas Bruss, Thomas S. Ferguson, and Stephen M. Samuels, Editors, Strategies for 

sequential search and selection in real time, 1992 
124 Darrell Haile and James Osterburg, Editors, Azumaya algebras, actions, and modules, 

1992 
123 Steven L. Kleiman and Anders Thorup, Editors, Enumerative algebraic geometry, 1991 
122 D. H. Sattinger, C. A. Tracy, and S. Venakides, Editors, Inverse scattering and 

applications, 1991 
121 Alex J. Feingold, Igor B. Frenkel, and John F. X. Ries, Spinor construction of vertex 

operator algebras, triality, and E~l), 1991 
120 Robert S. Doran, Editor, Selfadjoint and nonselfadjoint operator algebras and operator 

theory, 1991 
119 Robert A. Melter, Azriel Rosenfeld, and Prabir Bhattacharya, Editors, Vision geometry, 

1991 

(Continued in the back of this publication) 

http://dx.doi.org/10.1090/conm/148



CoNTEMPORARY 
MATHEMATICS 

148 

Index Theory and 
Operator Algebras 

Proceedings of a 
CBMS Regional Conference 

held August 6-10, 1991 
with support from the 

National Science Foundation 

Jeffrey Fox 
Peter Haskell 

Editors 

American Mathematical Society 
Providence, Rhode Island 



EDITORIAL BOARD 

Craig Huneke, managing editor 
Linda Preiss Rothschild Clark Robinson 
J. T. Stafford Peter M. Winkler 

The CBMS Regional Conference on K-Homology and Index Theory was held at the 
University of Colorado at Boulder, August 6-10, 1991, with support from the National 
Science Foundation Grant No. DMS-9014986. 

1991 Mathematics Subject Classification. Primary 58G12, 46L80, 19K56, 58B30, 
58G25, 58G10. 

Library of Congress Cataloging-in-Publication Data 
CBMS Regional Conference on K-Homology and Index Theory (1991: Boulder, Colorado) 

Index theory and operator algebras: Boulder 1991: proceedings of a CBMS Regional 
Conference on K-Homology and Index Theory, August 6-10, 1991, with support from the 
National Science Foundation/Jeffrey Fox, Peter Haskell, editors. 

p. cm.-(Contemporary mathematics; v. 148) 
Includes bibliographical references. 
ISBN 0-8218-5152-7 
1. Index theory (Mathematics)-Congresses. 2. Operator algebras-Congresses. I. Fox, 

Jeffrey Stephen. II. Haskell, Peter, 1956- . Ill. Title. IV. Series: Contemporary 
mathematics (American Mathematical Society); v. 148. 
QA614.92.C36 1991 
5141.74-dc20 

93-17316 
CIP 

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 acknowledgment of the source is given. 

Republication, systematic copying, or multiple reproduction of any material in this publi-
cation (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. 

The appearance of the code on the first page of an article in this book 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., 27 Congress Street, Salem, Massachusetts 01970. 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 @1993 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. @ 

All articles in this volume were printed from copy prepared by the authors. 
Some articles were typeset using A.vt$-'IEX or ANt>-:u\.'!EX, 
the American Mathematical Society's '!EX macro system. 

10 9 8 7 6 5 4 3 2 1 98 97 96 95 94 93 



Contents 
Preface vii 

Equivariant Homology for SL(2) of a p-adic field 
PAUL BAUM, NIGEL HIGSON and ROGER PLYMEN 1 

Cyclic homology and the Atiyah-Patodi-Singer index theorem 
EZRA GETZLER 19 

K- homology and the index theorem 
ERIK GUENTNER 47 

On the K-theory proof of the index theorem 
NIGEL HIGSON 67 

Topology of covers and the spectral theory of geometric operators 
STEVE HURDER 87 

Some applications of cyclic cohomology to the study of group 
C* -algebras 
RONGHUI JI 121 

Spectral theory for self-adjoint operator extensions associated 
with Clifford algebras 
PALLE JORGENSEN 131 

Averaging operators and open manifolds 
DAN KUCEROVSKY 151 

K-theory and a bivariable Fredholm index 
SHUANG ZHANG 155 

v 



Preface 

On August 6- 10, 1991, a CBMS Regional Conference on K-Homology and 
Index Theory was held at the University of Colorado at Boulder. Paul Baum 
was the principal speaker. There were many other speakers at the conference. 
The papers in this volume are based on some of their talks. 

The papers here provide both a careful exposition of new points of view on 
classical index theory and an introduction to currently active areas of the field. 
They reflect current interest in the topology of manifolds at infinity and in related 
questions concerning geometry and analysis associated with discrete groups. The 
papers use techniques derived from differential geometry and spectral theory 
to address questions arising in analysis on noncompact manifolds. Operator 
algebras play a central role as these papers extend our understanding of topics 
as diverse as operator theory, index theory on manifolds with boundary, and the 
representation theory of p-adic groups. 

We thank the authors of these papers and all of the conference participants for 
their mathematical contributions to the success of the conference. We thank the 
National Science Foundation for their financial contribution and the American 
Mathematical Society for their patience and help in preparing this volume. 
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This collection of papers by leading researchers provides a broad picture 
of current research directions in index theory. Based on lectures presented at 
the NSF-CBMS Regional Conference on K-Homology and Index Theory, held 
in August 1991 at the University of Colorado at Boulder, the book provides 
both a careful exposition of new perspectives in classical index theory and an 
introduction to currently active areas of the field. Presented here are two new 
proofs of the classical Atiyah-Singer Index Theorem, as well as index theorems 
for manifolds with boundary and open manifolds. Index theory for semi-simple 
p-adic groups and the geometry of discrete groups are also discussed. Through-
out the book, the application of operator algebras emerges as a central theme. 
Aimed at graduate students and researchers, this book would be suitable as a 
text for an advanced graduate topics course on index theory. 
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