


Bulletin (New Series) of the American Mathematical Society

This journal is devoted to articles of the following types:

Research-Expository Surveys

These are, by de�nition, papers that present a clear and insi ghtful exposition of signif-
icant aspects of contemporary mathematical research. Gibbs lectures, Progress in Math-
ematics lectures, and retiring presidential addresses will be included in this section.

Research Reports

These are brief, timely reports on important mathematical d evelopments. They are
normally solicited and often written by a disinterested exp ert.

Book Reviews

Book Reviews are accepted for publication by invitation onl y. Unsolicited manuscripts
will not be considered.

Submission information. SeeInformation for Authors at the end of this issue.

Subscription information. Bulletin (New Series) of the American Mathematical
Society is published quarterly. The Bulletin is also accessible electronically, starting
with the January 1992 issue, from e-MATH via the World Wide We b at the URL
http : //www.ams.org/publications/. For paper delivery, subscription prices for Vol-
ume 33 (1996) are $252 list, $202 institutional member, $151 individual member. The
subscription price for members is included in the annual dues. A late charge of 10%
of the subscription price will be imposed upon orders received from nonmembers after
January 1 of the subscription year. Subscribers outside the United States and India must
pay a postage surcharge of $8.00; subscribers in India must pay a postage surcharge of
$13.00. Expedited delivery to destinations in North Americ a is $12; elsewhere $21.

Back number information. For back issues see theAMS Catalog of Publications .
Subscriptions and orders should be addressed to the American Mathematical Society,

P.O. Box 5904, Boston, MA 02206-5904. All orders must be accompanied by payment.
Other correspondence should be addressed to P.O. Box 6248, Providence, RI 02940-6248.

Copying and reprinting. Material in this journal may be reproduced by any means
for educational and scienti�c purposes without fee or permi ssion with the exception of
reproduction by services that collect fees for delivery of documents and provided that the
customary acknowledgment of the source is given. This consent does not extend to other
kinds of copying for general distribution, for advertising or promotional purposes, or for
resale. Requests for permission for commercial use of material should be addressed to the
Assistant to the Publisher, American Mathematical Society , P. O. Box 6248, Providence,
RI 02940-6248. Requests can also be made by e-mail toreprint-permission@ams.org .

Excluded from these provisions is material in articles for w hich the author holds copy-
right. In such cases, requests for permission to use or reprint should be addressed directly
to the author(s). (Copyright ownership is indicated in the n otice in the lower right-hand
corner of the �rst page of each article.)

Bulletin (New Series) of the American Mathematical Society is published quarterly by
the American Mathematical Society at 201 Charles Street, Pr ovidence, RI 02904-2213.
Second class postage is paid at Providence, Rhode Island, and additional mailing o�ces.
Postmaster: Send address changes to Bulletin, American Mathematical Society, P.O. Box
6248, Providence, RI 02940-6248.

c
 1996 American Mathematical Society. All rights reserved.
This journal is indexed in Science Citation Index r , SciSearchr ,

Research Alert r , CompuMath Citation Index r , and
Current Contents r / Physical, Chemical & Earth Sciences.

Printed in the United States of America.
1
 The paper used in this journal is acid-free and falls within

the guidelines established to ensure permanence and durability.

10 9 8 7 6 5 4 3 2 1 01 00 99 98 97 96



Editorial Board for Research-Expository Surveys
John C. Baez
Bruce K. Driver
David Eisenbud, Chair

Kenneth A. Ribet
Nolan R. Wallach

Editorial Board for Research Reports
John Franks
Eric Friedlander
Carlos Kenig
Robert MacPherson
Barry Mazur

Haynes R. Miller, Chair
Donald Ornstein
Daniel Ruberman
Richard Schoen
David Vogan

Editorial Board for Book Reviews
Martin D. Davis
Jim Douglas, Jr.
Jens C. Jantzen
Murray H. Protter, Chair

Alec J. Wilkie
Ruth J. Williams
Wolfgang Ziller

Managing Editor: Murray H. Protter

Editorial Information

As of March 31, 1996, the backlog for this journal was approximately 0 issues.
This estimate is the result of dividing the number of manuscripts for this journal
in the Providence o�ce that have not yet gone to the printer on t he above date by
the average number of articles per issue over the previous twelve months, reduced
by the number of issues published in four months (the time necessary for editing
and composing a typical issue).

A Consent to Publish and Copyright Agreement is required before a paper will
be published in this journal. By submitting a paper to this jo urnal, authors certify
that the results have not been submitted to nor are they underconsideration for
publication by another journal, conference proceedings, or similar publication.

Information for Authors

Initial submission. Copies of the paper should be sent directly to the appropri-
ate Editor, and the author should keep one copy. For Research-Expository Surveys
two copies of the manuscript should be submitted to ProfessorDavid Eisenbud,
Department of Mathematics, Brandeis University, Waltham, MA 02254-9110. For
Research Reports, four copies of the manuscript should be submitted to Professor
Haynes R. Miller, Room 2-237, Massachusetts Institute of Technology, Cambridge,
MA 02139-4307. Research Reports can also be submitted electronically in AM S-
TEX or AM S-LATEX to bams@math.mit.edu.

For Research-Expository Surveys and Research Reports, the �rst page must
consist of a descriptive title, followed by an abstract that summarizes the article
in language suitable for workers in the general �eld (algebra, 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 should
be a brief technical description of the new material. Then, for Research Reports
there should be an introductory section addressed to nonexperts describing the
motivation, background, and signi�cance of the results announced. Following the
statement of results, there should be a sketch of proofs thatmay be addressed to



experts. Included with the footnotes in each paper, there should be the 1991Math-
ematics Subject Classi�cation representing the primary and secondary subjects of
the article. This may be followed by a list of key words and phrasesdescribing the
subject matter of the article and taken from it. A list of clas si�cations may be
found in the annual index of Mathematical Reviews, published with the December
issue starting in 1990. Journal abbreviations used in bibliographies are also listed
in the latest Mathematical Reviewsannual index. The classi�cations and the jour-
nal abbreviations are accessible from e-MATH via the World Wide Web through
the URL http : //www.ams.org/committee/publications/mr-info.html or via
FTP to e-math.ams.org (login as anonymousand enter username as password).
The classi�cations are available as a browsable list, and the journal abbreviations
are available through a search tool. Authors are encouragedto supply electronic
addresses when 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 inAM S-TEX or AM S-LATEX; properly prepared
electronic manuscripts save the author proofreading time and move more quickly
through the production process. To this end, the Society hasprepared author pack-
ages for each AMS publication. Author packages include instructions for preparing
electronic manuscripts, the AMS Author Handbook, samples, and a style �le that
generates the particular design speci�cations of that publication series for both
AM S-TEX and AM S-LATEX.

Those authors who make use of these style �les from the beginning of the writing
process will further reduce their own e�orts. Electronically submitted manuscripts
prepared in plain TEX or LATEX are normally not acceptable due to the high amount
of technical time required to insure that the �le will run pro perly through the AMS
in-house production system. Users of plain TEX should have little di�culty learning
AM S-TEX, and LATEX users will �nd that AM S-LATEX is the same as LATEX with
additional commands to simplify the typesetting of mathematics.

Authors may retrieve an author package from e-MATH via the World Wide
Web through the URL http : //www.ams.org/tex/ or via FTP to e-math.ams.org
(login as anonymousand enter username as password). The author package can also
be obtained free of charge by sending e-mail topub@ams.org(Internet) or from the
Publication Division, American Mathematical Society, P.O. Box 6248, Providence,
RI 02940-6248. When requesting an author package, please specify AM S-TEX or
AM S-LATEX, Macintosh or IBM (3.5) format, and the publication in whic h your
paper will appear. Please be sure to include your complete mailing address.

At the time of submission, authors should indicate if the paper has been prepared
using AM S-TEX or AM S-LATEX and provide the Editor with a paper manuscript
that matches the electronic manuscript. The �nal version of the electronic man-
uscript should be sent to the Providence o�ce immediately after the paper has
been accepted for publication. The author should also send the �nal version of the
paper manuscript to the Editor, who will forward a copy to the Pr ovidence o�ce.
Editors will require authors to send their electronically prepared manuscripts to the
Providence o�ce in a timely fashion. Electronically prepared manuscripts can be
sent via e-mail to pub-submit@ams.org (Internet) or on diskette to the Electronic
Prepress Department, American Mathematical Society, P.O. Box 6248, Providence,



RI 02940-6248. When submitting an electronic manuscript, please be sure to in-
clude a message indicating in which publication the paper has been accepted. No
corrections will be accepted electronically. Authors mustmark their changes on
their proof copies and return them to the Providence o�ce. Complete instructions
on how to submit �les are included in the author package.

Electronic graphics. Figures may be submitted to the AMS in an electronic
format. The AMS recommends that graphics created electronically be saved in
Encapsulated PostScript (EPS) format. This includes graphicsoriginated via a
graphics application as well as scanned photographs or other computer-generated
images.

If the graphics package used does not support EPS output, the graphics �le
should be saved in one of the standard graphics formats|suchas TIFF, PICT, GIF,
etc.|rather than in an application-dependent format. Grap hics �les submitted in
an application-dependent format are not likely to be used. No matter what method
was used to produce the graphic, it is necessary to provide a paper copy to the AMS.

Authors using graphics packages for the creation of electronic art should also
avoid the use of any lines thinner than 0.5 points in width. Many graphics packages
allow the user to specify a \hairline" for a very thin line. Ha irlines often look
acceptable when proofed on a typical laser printer. However, when produced on a
high-resolution laser imagesetter, hairlines become nearly invisible and will be lost
entirely in the �nal printing process.

Screens should be set to values between 15% and 85%. Screens which fall outside
of this range are too light or too dark to print correctly.

TEX �les available. Beginning with the January 1992 issue of theBulletin and
the January 1996 issues ofTransactions, Proceedings, Mathematics of Computation,
and the Journal of the AMS, TEX �les can be downloaded from e-MATH, start-
ing from URL http : //www.ams.org/journals/ . For Bulletin papers published
in 1987 through 1991 and forTransactions, Proceedings, Mathematics of Compu-
tation, and the Journal of the AMS papers published in 1987 through 1995, TEX
�les are available upon request by sending e-mail tofile-request@ams.org or by
contacting the Electronic Prepress Department, American Mathematical Society,
P.O. Box 6248, Providence, RI 02940-6248. The request shouldinclude the title of
the paper, the name(s) of the author(s), the name of the publication in which the
paper has or will appear, and the volume and issue numbers if known. The TEX �le
will be sent to the author making the request after the article goes to the printer.
If the requestor can receive Internet e-mail, please include the e-mail address to
which the �le should be sent. Otherwise please indicate a diskette format and
postal address to which a disk should be mailed.Note: Because TEX production
at the AMS sometimes requires extra fonts and macros that arenot yet publicly
available, TEX �les cannot be guaranteed to run through the author's version of
TEX without errors. The AMS regrets that it cannot provide supp ort to eliminate
such errors in the author's TEX environment.

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



Research-Expository Surveys

This section is intended for reasonably broad expository surveys of a currently
active area of mathematical research. To stress this fact, the name of the section
has been changed from \Research-Expository Papers" to \Research-Expository Sur-
veys". The level of exposition is expected to be such that a graduate student|or a
research mathematician from a remote area|will be able to read an article in order
to get an overview of a subject. A well-written article will i nclude motivating prob-
lems and examples, some indication of the historical development of the subject,
and of course the results and open problems that make it an interesting and excit-
ing area of mathematics. In most cases proofs should be at most brie
y sketched,
and there should be a good bibliography whose main aim shouldbe helping those
wishing to pursue the subject further. Usually Research-Expository Surveys will
be at most 40 pages long.

Certain of the Society's Lecture Series, including the Gibb's Lectures, Collo-
quium Lectures, and Progress in Mathematics Lectures, traditionally appear in the
Research-Expository Surveys, and those invited to give these lectures are informed
of this tradition and of the above guidelines. Research-Expository Surveys are also
frequently solicited by the Editorial Board, but unsolicite d manuscripts are also
encouraged; in particular, those invited to give invited hour addresses at meetings
of the Society should consider writing up their lecture in a manner that meets
the requirements of the preceding paragraph and submittingtheir manuscripts for
consideration by the Editorial Board for the Research-Expository Surveys.

Research Reports

A Research Report is a timely, short (4{8 pages) report on a recent accomplish-
ment in mathematical research. It should be written so as to be understandable
by mathematicians who are not experts in the subject matter of the Report. The
context giving signi�cance to the research being reported on should be made clear,
and the consequences or potential consequences should be described. Usually only
the barest hint of the methods of proof should be given, although elements of the
proof which are novel should be included. In any case, references should be given so
that an interested reader can �nd the details. It is expected that Research Reports
will frequently be written by specialists other than the ind ividuals immediately in-
volved in the research. Approximately twenty-four Reports will be published each
year.

Research Reports are normally solicited by the Editor for Research Reports and
the Board of Associate Editors. They cordially invite suggestions for topics and
reporters. Unsolicited manuscripts, submitted to the Editor for Research Reports,
will also be considered.






