
Editorial Information 

As of November 1, 1992, the backlog for this journal was approximately 3 
issues. This estimate is the result of dividing the number of manuscripts for 
this journal in the Providence office that have not yet gone to the printer on the 
above date by the average number of articles per issue over the previous twelve 
months. 

A Copyright Transfer Agreement is required before a paper will be published 
in this journal. By submitting a paper to this journal, authors certify that the 
manuscript has not been submitted to nor is it under consideration for publi- 
cation by another journal, conference proceedings, or similar publication. 

Information for Authors 

The first page must consist of a descriptive title, followed by an abstract that 
summarizes the article in language suitable for workers in the general field (al- 
gebra, analysis, etc.). The descriptive title should be short, but informative; 
useless or vague phrases such as "some remarks about" or "concerning" should 
be avoided. The abstract must be brief and reasonably self-contained. Included 
with the footnotes to the paper, there should be the 1991 Mathematics Subject 
Classification representing the primary and secondary subjects of the article. 
This may be followed by a list of key words and phrases describing the subject 
matter of the article and taken from it. A list of the numbers may be found 
in the annual index of Mathematical Reviews, published with the December 
issue starting in 1990, as well as from the electronic service e-MATH [telnet 
e-MATH.ams.com (or telnet 130.44.1.100). Login and password are e-math]. 
For journal abbreviations used in bibliographies, see the list of serials in the 
latest Mathematical Reviews annual index. When the manuscript is submitted, 
authors should supply the editor with electronic addresses if available. These 
will be printed after the postal address at the end of each article. 

Electronically-prepared manuscripts. The AMS encourages submission of 
electronically-prepared manuscripts in AMS-TEX or AMS-IATEX because prop- 
erly prepared electronic manuscripts save the author proofreading time and 
move more quickly through the production process. To this end, the Society 
has prepared "preprint" style files, specifically the amsppt style of AMS-TEX and 
the amsart style of AMS-IATEX, which will simplify the work of authors and of 
the production staff. Those authors who make use of these style files from the 
beginning of the writing process will further reduce their own effort. 

Guidelines for Preparing Electronic Manuscripts provide additional assistance 
and are available for use with either AMS-TEX or AMS-IATEX. Authors with 
FTP access may obtain these Guidelines from the Society's Internet node 
e-MATH.ams.com (130.44.1.100). For those without FTP access they can be 
obtained free of charge from the e-mail address guide-elec@math.ams.com (In- 
ternet) or from the Publications Department, P. 0. Box 6248, Providence, RI 
02940-6248. When requesting Guidelines please specify which version you want. 

Electronic manuscripts should be sent to the Providence office only after 
the paper has been accepted for publication. Please send electronically 
prepared manuscript files via e-mail to pub-submit@math.ams.com (Internet) 
or on diskettes to the Publications Department address listed above. When 



submitting electronic manuscripts please be sure to include a message indicating 
in which publication the paper has been accepted. 

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. 
All contributions intended for publication and all books for review should be 
addressed to Walter Gautschi, Chairman, Editorial Committee, Mathematics 
of Computation, Department of Computer Sciences, Purdue University, West 
Lafayette, Indiana 47907. The date received, which is published with the final 
version of an accepted paper, is the date received in the office of the Chair- 
man of the Editorial Committee, and it is the responsibility of the author to 
submit manuscripts directly to this office. At the time of submission, authors 
should indicate if the paper has been prepared using AMS-TEX or AMS-IATEX. 
The Manual for Authors of Mathematical Papers should be consulted for sym- 
bols and style conventions. The Manual may be obtained free of charge from 
the e-mail address cust-serv@math.ams.com or from AMS, Customer Services 
Department, P. 0. Box 6248, Providence, RI 02940-6248. 

Any inquiries concerning a paper that has been accepted for publication 
should be sent directly to the Editorial Department, American Mathematical 
Society, P. 0. Box 6248, Providence, RI 02940-6248. 

Editorial Committee 
WALTER GAUTSCHI, Chairman. Department of Computer Sciences, Purdue Univer- 

sity, West Lafayette, IN 47907; E-mail: wxg@cs.purdue.edu 
ANDREW M. ODLYZKO, AT&T Bell Laboratories, 600 Mountain Avenue, Murray 

Hill, NJ 07974; E-mail: amo@research.att.com 
FRANK W. J. OLVER, Institute for Physical Science and Technology, University of 

Maryland, College Park, MD 20742; E-mail: olver@bessel.umd.edu 
LARS B. WAHLBIN, Department of Mathematics, Cornell University, Ithaca, NY 14853; 

E-mail: wahlbin@math.msi.cornell.edu 

Technical Editor 
ERIKA GAUTSCHI, Department of Computer Sciences, Purdue University, West 

Lafayette, IN 47907; E-mail: exg@cs.purdue.edu 

Board of Associate Editors 
JAMES H. BRAMBLE, Department of Mathematics, Cornell University, Ithaca, NY 

14853; E-mail: bramble@math.msi.cornell.edu 
E. W. CHENEY, Department of Mathematics, University of Texas at Austin, Austin, 

TX 78712-1082; E-mail: cheney@cs.utexas.edu 
JAMES W. DEMMEL, Department of Mathematics, University of California, Berkeley, 

CA 94720; E-mail: demmel@robalo.berkeley.edu 
EUGENE ISAACSON, Courant Institute of Mathematical Sciences, New York Univer- 

sity, 251 Mercer Street, New York, NY 10012; E-mail: isaacson@acf7.nyu.edu 
HEINZ-OTTO KREISS, Department of Applied Mathematics, California Institute of 

Technology, Pasadena, CA 91125 
JAMES N. LYNESS, Argonne National Laboratory, 9700 South Cass Avenue, Argonne, 

IL 60439; E-mail: lyness@mcs.anl.gov 
HARALD NIEDERREITER, Institute for Information Processing, Austrian Academy of 

Sciences, Sonnenfelsgasse 19, A- 1010 Vienna, Austria; E-mail: nied@qiinfo.oeaw.ac.at 



JORGE J. NOCEDAL, Department of Electrical Engineering and Computer Science, 
Northwestern University, Evanston, IL 60208-3118; E-mail: nocedal@eecs.nwu.edu 

SYVERT P. N0RSETT, Division of Numerical Mathematics, The University of 
Trondheim and The Norwegian Institute of Technology, Alfred Getz vei 1, N-7034 
Trondheim-NTH, Norway; E-mail: norsett@imf.unit.no 

JOHN E. OSBORN, Department of Mathematics, University of Maryland, College Park, 
MD 20742; E-mail: jeo@julia.umd.edu 

STANLEY OSHER, Department of Mathematics, University of California, Los Angeles, 
CA 90024; E-mail: sjo?math.ucla.edu 

CARL POMERANCE, Department of Mathematics, The University of Georgia, Athens, 
GA 30602; E-mail: carl?joe.math.uga.edu 

RENE SCHOOF, Dipartimento di Matematica, Universita degli Studi di Trento, I-38050 
Povo (Trento), Italy; E-mail: schoof@itnvax.cineca.it (schoof@math.ruu.nl) 

L. RIDGWAY SCOTT, Department of Mathematics, University of Houston, Houston, 
TX 77204-3476; E-mail: scott@casc.math.uh.edu 

DANIEL SHANKS, Department of Mathematics, University of Maryland, College Park, 
MD 20742; E-mail: dns@gaby.umd.edu 

FRANK STENGER, Department of Computer Science, University of Utah, Salt Lake 
City, UT 84112; E-mail: stenger@sinc.utah.edu 

HANS J. STETTER, Institut fur Numerische Mathematik, Technische Universitat Wien, 
Wiedner Hauptstrasse 6- 10, A- 1040, Wien, Austria; E-mail: stetter@uranus.tuwien.ac.at 

G. W. STEWART, Department of Computer Science, University of Maryland, College 
Park, MD 20742; E-mail: stewart@thales.cs.umd.edu 

NICO M. TEMME, Stichting Mathematisch Centrum, Centrum voor Wiskunde en Infor- 
matica, Kruislaan 413, 1098 SJ Amsterdam, The Netherlands; E-mail: nicot@cwi.nl 

VIDAR THOMEE, Mathematics Department, Chalmers University of Technology, 
S-412 96 Goteborg, Sweden; E-mail: thomee@math.chalmers.se 

HUGH C. WILLIAMS, Department of Computer Science, University of Manitoba, Win- 
nipeg, Manitoba, Canada R3T 2N2; E-mail: Hugh_ Williams@csmail.cs.umanitoba.ca 

JOHN W. WRENCH, JR., 102 Mt. Olivet Boulevard, Frederick, MD 21701 



+11EMA American Mathematical Society 
%z(s<sa TRANSLATIONS 

DED\? Series 2 * Volumes 148 & 150 

Algebra and Analysis 
A. D. Aleksandrov, 0. V. Belegradek, I. A. Bokut', 
and Yu. L. Ershov, Editors 

This collection consists of lectures delivered at the First Siberian 
Winter School, "Algebra and Analysis," held in March 1987 at a retreat 
near Kemerovo. The school was organized by Kemerovo State Univer- 
sity and the Institute of Mathematics of the Siberian Branch of the 
Academy of Sciences of the USSR. The conference drew more than 100 
participants from Novosibirsk, Kemerovo, Omsk, Moscow, St. Peters- 
burg, and other cities. The papers concern current research on the 
interface of algebra and analysis. 

1991 Mathematics Subject Classification: 05, 14, 15, 16, 17, 22, 28, 34, 51, 53 
ISBN 0-8218-3700-1, 112 pages (hardcover), February 1991 
Individual member $40, List $66, Institutional member $53 
To order please specify TRANS2/148MC 

Spectral Theory of Operators 
S. G. Gindikin, Editor 

This volume focuses on the spectral theory of differential operators. 
The emphasis is on estimates of the number of negative eigenvalues of 
elliptic differential operators and on the analysis of asymptotical distri- 
bution of eigenvalues. This collection provides an excellent overview of 
problems in the field, for Gindikin ranks among the leading Soviet 
specialists in this area of research. 

1991 Mathematics Subject Classification: 34, 47; 58 
ISBN 0-8218-7500-0, 176 pages (hardcover), March 1992 

Individual member $67, List $112, Institutional member $90 
To order please specify TRANS2/150MC 

All prices subject to change. Free shipment by surface; for air delivery, please add $6.50 
per title. Prepayment required. Order from: American Mathematical Society, P.O. Box 1571, 
Annex Station, Providence, RI 02901-1571, or call toll free 800-321-4AMS in the U.S. and 
Canada to charge with VISA or MasterCard. Residents of Canada, please include 7% GST. 
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Tube Domains and the Cauchy Problem 
Simon Gindkn Vow lI I 

This k Is dedicat t two problems. The first 
concems the descrptlon of maimal exponeintial growth of 
funetions or distributions for which the Caulchy problem ts 
well posed. The description is presented in the languag 
of the behavior of the symbol In a complx domat TIie 
second probiem conicems the stiueture of and explicit 
formulas for dierential operators th large automor- 
phism groups. It is suitable as advanced graduate te 
in coures in pati derentia equations d the theo 
of distbutions. 

199 fth esSj Cks 14 35 15. 32 
ISBN O-8218-456-7. 132 paes dvery Novenr r92 
Indi dtal i- ine r 7. IAst phre $78. Instiftutonal member 2 
To order, ple s e MMONOC I / I MC 

Introduction to the General Theory 
of Singular Perturbations 
S.A.Lomov Voue112 

This book is aimed at seachers d students in 
physics, mathematics, and engineeng. It contains the 

st systematie presentation of a general approach to the 
Integration of singularly prurbed differenti quations 
describing nonuniforn tansitions, such .s the ocurrence 
of a bound layer, discontutties, bundar efs. d 
so on. The n ethod of regularization of sinul perurba- 
tions preeent here can e applied to the asmptotit 
integration of stems of ordtay d partii dierential 
equations. 

199 Mathet SSJeeCt Csifio 34 
ISBN 0-82 18-4 9-. 375 pages (Iharcoedr, De r 19 2 
IdMdua O nenir $121 lAst pce $201, htituttona nmembr $161 
To order pl se e MMONO/I I 2MC 
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Journal of the American Mathematical Society 

When the Journal of the American Mathematical 
Society first appeared in 1988, it gained instant respect 
for its careful selection of relevant, important, and timely 
research. The editors are devoted to publishing research 
articles of the highest quality in all areas of pure and 

_ | applied mathematics. Editors of this joural include: 
~ NW Michael Artin, H. Blame Lawson, Jr., Richard Meirose, 

Wilfried Schmid, and Robert B. Tarjan. 

1993 Subscription Prices List $144*, Institutional member 
$1 15*, Individual member $86* (ISSN 0894-0347). Back 
volumes are also available. Call AMS Customer Services for 
prices. Your ordering code is 93JAMS/MC 

Transactions of the American Mathematical Society 

American Mathematical Society journals are respec- 
ted worldwide for publishing high-quality research. 
Transactions of the American Mathematical Society fea- 
tures well-written papers devoted to pure and applied' 
mathematics. This important monthly journal was first 

published in 1900. 

1993 Subscription Prices List $893**, Institutional member 
$714** (ISSN 0002-9947). Back volumes are also available. 
Call AMS Customer Services for prices. 
Your ordering code is 93TRAN/MC 

*Postage surcharge: India $18; other foreign $8 OPtional delivery: First class $13; airmail 
$36, **Postage surcharge: India $50; other foreign $27 Optional delivery: First class $38; 
airmail $127. All prices subject to change. Prepayment required. Order from: 
American Mathematical Society, P.O. Box 1571, Annex Station, Providence, RI 02901- 
157 1, or call toll free 800-321-4AMS in the U.S. and Canada to charge with VISA or 
MasterCard. Residents of Canada, please include 7% GST. 



Proceedings of Symnposia in 

APPLIED MATHEMATICS 

Volumes 45 & 46 

New Scientific Applications of Geometry and Topology 
De Witt LU Sumners, Editor 

Based on an AMS Short Course held in January 1992, this book con- 
tains articles by a chemist and a biologist about nathematics, and four 
artcles by mathematicians writing about setence. All are expository and 
require no specific knowledge of the science and mathelmatics Involved. 
Because this book communicates the excitement and utility of math- 
ematies research at an elementary level, it is an excellent textbook in an 
advanced undergraduate mathematics course. 

1991 Mathematis Subject Class Wwatiot 53, 57; 82, 92 
ISBN 0>8218-5502-6, 250 pages (hardeover), November 1992 
List price $49. Individual member $29, Instit:itional member $39 
To order, please specify PSAPM/45MC 

The Unreasonable Effectiveness of Number Theory 
Stefan A. Burr, Editor 

This book is based on the AMS Short Course, The Unreasonable Effec- 
tiveness of Number Theory, held in Orono, Maine, in August 199L. This 
short course provided some views into the great breadth of applications 
of number theory outside cryptoloV and highlighted the power and 
applicabfflity of number theoretic ideas. This book wll appeal to a 
general mathematical audience as well as to researchers In other areas of 
science, and engineering who wish to learn how number theory is being 
applied outside of mathematics. All of the chapters are written by 
leading specialists in number theory and provide excellentt introductions 
to various applications. 

1991 Mathematics Subject Classificatio I I 
ISBN 0-8218-5501-8, 125 pages (hardcover), November 1992 
Ust price $37, Individual member $22, institutional member $30 
To order, please specify PSAPM/46MC 

All prices subject to change. Free shipment by surface: for air deliv- 
ery, please add $6.50 per title. Prepayment required. Order from: 
American Mathematical Society, P.O. Box 157 1, Annex Station, 
Providetnce, RI 02901-1571, or call toll free 800-32 1-4AMS In the 
U.S. and Canada to charge with VISA or MasterCard. Residents of 
Canada, please include 7% GST. 



30 Years 
Computer Science Technical Reports: 

Selected Holdings at Stanford University 

Technical reports have functioned as 
the preprint literature for the field of 
computer science. Over the past thirty Technirai p orts 
years, Stanford University has collected | Lttor 

these reports on a regular basis from 
approximately 100 computer science 
departments and research groups 
worldwide. This publication is a listing of 
36,364 reports in the Stanford collection. 
The reports are listed in order by institu- 
tion name and, within the institution listings, by report number. 
In addition, there is a list of institution names and codes and an 
author index. This publication is useful to researchers in math- 
ematics and computer science, as well as to librarians and others 
needing access to this kind of bibliographic information. Com- 
puter Science Technical Reports is also available through the AMS 
online database, MathSci?. Contact AMS Database Services for 
more details. 

1991 Mathematics Subject Classification: 00, 68 
ISBN 0-8218-0009-4, 1160 pages (softcover), October 1992 
List price $198 
To order, please specify CSTRPT/MC 

All prices subject to change. Free shipment by surface; for air delivery, please 
add $6.50 per title. Prepayment required. Order from: American Mathematical 
Society, P.O. Box 1571, Annex Station, Providence, RI 02901-1571, or call toll 
free 800-321-4AMS (321-4267) in the U.S. and Canada to charge with VISA or 
MasterCard. Residents of Canada, please include 7% GST. 
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