
JOURNALS PUBLISHED BY 
THE AMERICAN MATHEMATICAL SOCIETY 

TRANSLATION JOURNALS 

Soviet Mathematic8-Doklady is a bimonthly translation journal containing the 
entire pure mathematics section of the DOKLADY AKADEMII NAUK SSSR, the 
Reports of the Academy of Sciences in the USSR. DOKLADY publishes 500 articles 
a year, each about four pages long. 

Mathematics of the USSR-Izvestiya, a bimonthly journal, is a cover-to-cover trans­
lation of IZVESTIYA AKADEMII NAUK SSSR SERIYA MATEMATICHESKAYA, 
published by the Academy of Sciences of the USSR. This is ajournai of current research 
in all fields of pure mathematics. 

Mathematics of the USSR-Sbornik is a bimonthly journal and is a cover-to-cover 
translation of MATEMATICHESKIÏ SBORNIK (NOVAYA SERIYA), published by 
the Moscow Mathematical Society and the Academy of Sciences of the USSR. This is 
a journal of current research in all fields of pure mathematics. 

Theory of Probability and Mathematical Statistics is the cover-to-cover transla­
tion into English of the TEORIYA VEROYATNOSTEÏ I MATEMATICHESKAYA 
STATISTIKA published by Kiev University, beginning with the 1970 Soviet publica­
tion. 

Transactions of the Moscow Mathematical Society is a translation into English of 
TRUDY MOSKOVSKOGO MATEMATICHESKOGO OBSHCHESTVA which con­
tains the results of original research in pure mathematics. 

Proceedings of the Steklov Institute of Mathematics is a translation of the AKADE-
MIYA NAUK SSSR TRUDY ORDENA LENINA MATEMATICHESKOGO INSTI 
TUTA IMENI V. A. STEKLOVA. Issues contain book-length articles or collections of 
articles pertaining to the same topic. 

CONTENT AND SUBMISSION INFORMATION FOR 
RESEARCH JOURNALS 

Bulletin (New Series) of the American Mathematical Society contains Research-
Expository Papers, Research Announcements and Reviews of Books on Advanced 
Mathematics. See inside front cover for submission information. 

Mathematics of Computation is a quarterly journal devoted to original papers in 
numerical analysis, the application of numerical methods and high-speed calculator 
devices, the computation of mathematical tables, the theory of high-speed calculat­
ing devices, and other aids to computation. In addition, reviews and notes in these 
and related fields are published. Prospective publications should be sent to the Edi­
tor, WALTER GAUTSCHI, Computer Sciences Department, Purdue University, West 
Lafayette, Indiana 47907. 

Memoirs of the American Mathematical Society is a bimonthly journal constitut­
ing a series of paperbound research tracts which are of the same general character as 
the papers published in the TRANSACTIONS. An issue of the MEMOIRS is made up 
of one or more numbers; a number contains either a single monograph or a group of 
cognate papers. Copy is supplied by the author; information on preparation of camera 
copy may be obtained by writing to the Editorial Department of the American Mathe­
matical Society. Papers should be sent to the appropriate editor of TRANSACTIONS. 



Proceedings of the American Mathematical Society is a monthly journal devoted en­
tirely to research in pure and applied mathematics, principally to the publication of original 
papers of moderate length. A department called Shorter Notes was established for the pur­
pose of publishing very short papers of an unusually elegant and polished character for 
which there is normally no other outlet. Send papers directly to one of the editors listed 
under the subject field of the paper. The numbers in parentheses are the first two digits 
of major classifications from the 1980 Mathematics Subject Classification (1985 Revision) 
and describe the fields being handled by the editor. 

Logic and foundations (03 04) to THOMAS J. JECH, Pennsylvania State University, Uni­
versity Park, PA 16802 

Combinatorics and discrete mathematics (05 15) to THOMAS H. BRYLAWSKI, University 
of North Carolina, Chapel Hill, NC 27514 

Combinatorics, computer science, and information theory (05 68 94) to ANDREW ODLYZKO, 
Room 2C-370, Bell Laboratories, Murray Hill, NJ 07974 

Commutative algebra (06 12 13 14 15 18) to LOUIS J. RATLIFF, J R . , Department of 
Mathematics, University of California, Riverside, CA 92502 

General algebra (16 17 18 08) to DONALD PASSMAN, University of Wisconsin, Madison, 
WI 53706 

Group theory (20) to BHAMA SRINIVASAN, University of Illinois, Chicago, IL 60680 

Algebraic and differential topology (55 57 58) to HAYNES R. MILLER, Room 2-237, Mas­
sachusetts Institute of Technology, Cambridge, MA 02139 

Real variables (26 28 40) to R. DANIEL MAULDIN, Department of Mathematics, North 
Texas State University, Denton, TX 76203 

Complex variables (30 31 32) to IRWIN KRA, State University of New York at Stony 
Brook, Stony Brook, NY 11794 

Number theory (11) to LARRY J. GOLDSTEIN, 12520 Prosperity Drive, Suite 340, Silver 
Spring, MD 20904 

Ordinary differential equations and dynamical systems (33 34 39 49 58) to KENNETH R. 
MEYER, Department of Mathematical Sciences, University of Cincinnati, Cincinnati, 
OH 45221-0025 

Partial differential equations (35 49) to WALTER LlTTMAN, School of Mathematics, Uni­
versity of Minnesota, Minneapolis, MN 55455 

General analysis (41 42 43 44 45) to RICHARD R. GOLDBERG, Vanderbilt University, 
Nashville, TN 37235 

Functional analysis and operator theory (46 47) to JOHN B. CONWAY, Department of 
Mathematics, Indiana University, Bloomington, IN 47405 

Functional analysis and convexity (46 52) to WILLIAM J. DAVIS, Ohio State University, 
Columbus, OH 43210 

Complex variables, functional analysis, and operator theory (30 46 47) to PAUL S. MUHLY, 
University of Iowa, Iowa City, IA 52242 

Lie groups and geometry (22 51 53) to DAVID G. EBIN, State University of New York at 
Stony Brook, Stony Brook, NY 11794-3651 

General topology (54) to DENNIS BURKE, Miami University of Ohio, Oxford, OH 45056, 
or JAMES E. WEST, Cornell University, Ithaca, NY 14853 

Probability and certain other fields (60-99 inclusive) to WILLIAM D. SUDDERTH, Depart­
ment of Statistics, University of Minnesota, Minneapolis, MN 55455, 
or DANIEL W. S T R O O C K , Department of Mathematics, Room 2-272, Massachusetts 
Institute of Technology, Cambridge, MA 02139 

All other communications should be addressed to the Managing Editor, PAUL S. 
MUHLY, at the above address. 



Transactions of the American Mathematical Society is a monthly journal devoted en­
tirely to research in pure and applied mathematics and, in general, includes longer papers 
than those in the PROCEEDINGS. Two copies of the manuscript should be submitted to 
one of the following editors. 

Ordinary differential equations, partial differential equations and applied mathematics to JOEL 
A. SMOLLER, Department of Mathematics, University of Michigan, Ann Arbor, MI 
48109 

Complex and harmonic analysis to ROBERT J. ZlMMER, Department of Mathematics, 
University of Chicago, Chicago, IL 60637 

Abstract analysis to VAUGHAN F. R. JONES, Department of Mathematics, University of 
California, Berkeley, CA 94720 

Classical analysis to PETER W. JONES, Department of Mathematics, Yale University, 
Box 2155 Yale Station, New Haven, CT 06520 

Algebra, algebraic geometry and number theory to DAVID J. SALTMAN, Department of 
Mathematics, University of Texas at Austin, Austin, TX 78713 

Geometric topology and general topology to JAMES W. CANNON, Department of Mathe­
matics, Brigham Young University, Provo, UT 84602 

Algebraic topology and differential topology to RALPH COHEN, Department of Mathematics, 
Stanford University, Stanford, CA 94305 

Global analysis and differential geometry to JERRY L. KAZDAN, Department of Mathemat­
ics, University of Pennsylvania, E l , Philadelphia, PA 19104-6395 

Probability and statistics to RONALD K. GETOOR, Department of Mathematics, Univer­
sity of California at San Diego, La Jolla, CA 92093. 

Combinatorics and number theory to RONALD L. GRAHAM, Mathematical Sciences Re­
search Center, AT & T Bell Laboratories, 600 Mountain Avenue, Murray Hill, NJ 
07974 

Logic, set theory and general topology to KENNETH KUNEN, Department of Mathematics, 
University of Wisconsin, Madison, WI 53706 

All other communications to the editors should be addressed to the Managing Editor, 
LANCE W. SMALL, Department of Mathematics, University of California at San 
Diego, La Jolla, CA 92093 

OTHER JOURNALS 
Abstracts of Papers Presented to the American Mathematical Society contains ab­

stracts of invited hour addresses, of papers presented in special sessions or in sessions for 
contributed papers, and of papers presented to the Society "by title". 

Current Mathematical Publications, issued triweekly, contains a subject-classified index 
of papers and books being published currently in mathematics. 

Mathematical Reviews is a monthly journal devoted to abstracts and reviews of the 
current mathematical literature of the world. Abstracts and reviews are grouped according 
to the 1980 Mathematics Subject Classification scheme (1985 Revision). The subscription 
includes an annual author and subject index. 

Notices of the American Mathematical Society, published eight times a year, contains 
programs and reports of the meetings of the Society, reports on Society business, communi­
cations to the membership, and news items and information of interest to the mathematical 
community. 



BULLETIN (New Series) of the American Mathematical Society 

EDITORS 

EDITORIAL BOARD FOR RESEARCH-EXPOSITORY ARTICLES 

Lenore Blum Barry Mazur 
Morris W. Hirsch David Vogan 

Chairman Alan Weinstein 
Victor Kac Guido L. Weiss 

EDITORIAL BOARD FOR RESEARCH ANNOUNCEMENTS 

Spencer Bloch Roger Howe 
Gregory L. Cherlin Wu-chung Hsiang 
Ronald L. Graham Chairman 
Victor W. Guillemin H. Blaine Lawson, Jr. 

Harold M. Stark 

BOOK REVIEWS EDITOR: Edgar Lee Stout 

MANAGING EDITOR: Edgar Lee Stout 

MANUSCRIPT, PROOF, AND COPYING INFORMATION 

MANUSCRIPT 

Articles submitted for publication should be typewritten and double-spaced. The 
Manual for Authors, available from the Society, should be consulted for symbols and style 
conventions. Authors should take the greatest possible care in preparing the original 
manuscript. Hand-drawn symbols are satisfactory if clearly done; special instructions 
for the typesetter, when necessary, should be included on a separate sheet. 

For Research-Expository Articles and Research Announcements, the first footnote 
should include subject classification numbers representing the primary and secondary sub­
jects of the article. The 1980 Mathematics Subject Classification (1985 Revision) can 
be found in the December index volumes of Mathematical Reviews. 

To encourage the submission of manuscripts in electronic form using T^X and 
the AMS-TE?L macro package, the Executive Committee of the Council has adopted 
a policy that allows for accelerating the publication date of such manuscripts by as 
much as 20 weeks, which is approximately equal to the time normally needed by the 
Society for copyediting, typesetting, and proofreading an average manuscript. 

GALLEY PROOF 

When a paper with more than one author has been accepted for publication, only 
one set of galley proof will be sent. Joint authors should, therefore, indicate which 
of them should receive galley proof in the event that the manuscript is accepted for 
publication. 

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 
publication (including abstracts) is permitted only under license from the American 



Mathematical Society. Requests for such permission should be addressed to the Ex­
ecutive Director, American Mathematical Society, P.O. Box 6248, Providence, Rhode 
Island 02940. 

The appearance of the code on the first page of an article in this journal 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 Copyright Clearance Center, Inc., 21 Congress Street, 
Salem, Massachusetts 01970. This consent does not extend to other kinds of copying, 
such as copying for general distribution, for advertising or promotion purposes, for 
creating new collective works, or for resale. 

OFFPRINTS AND ADDRESS CHANGES 

Any inquiries concerning a paper which has been accepted for publication, includ­
ing information regarding reprints or changes of address for mailing proof, should be 
sent directly to the Editorial Department, American Mathematical Society, P.O. Box 
6248, Providence, Rhode Island 02940. 

COPYRIGHT TRANSFER AGREEMENT 

The signing of a Copyright Transfer Agreement is a requirement of publication 
in the BULLETIN. A copy of the agreement is sent to the author upon receipt of a 
manuscript in the Providence Office of the Society; in case of joint authors, a copy 
is sent to each author. Authors are urged to return the form immediately to prevent 
delays in processing and publishing the manuscript. The 1984 edition of the Manual 
for Authors has a description of Society policy concerning copyright and a copy of the 
agreement. 

PUBLICATION CHARGES 

Research Announcements carry a page charge of $50.00 per page to help defray the 
cost of publication. This amount is charged to the institution or to a contract sup­
porting the research reported in the published paper. The publication charge policy of 
the United States Federal Council for Science and Technology (FCST) is reported on 
page 112 of the February, 1975 issue of the NOTICES of the American Mathematical 
Society. In no case is the author personally responsible for paying the page charge, 
nor is acceptance of the author's paper for publication dependent upon payment of 
the page charge. 

REMARKS ON RESEARCH ANNOUNCEMENTS 

The BULLETIN of the American Mathematical Society is the only research math­
ematical journal received as a privilege of membership in the Society. Its circulation 
is larger, by an order of magnitude, than that of most journals, in particular special­
ized journals. Thus, a BULLETIN Research Announcement should contain results of 
sufficient depth and import to be of interest to a wide mathematical audience. And, 
consequently, beyond basic mathematical standards, Research Announcements should 
meet high standards for style. 

Beyond general exhortations to write clearly and precisely, the following more 
specific suggestions are offered. 

1. Keep in mind that you are writing for as wide an audience as possible. Avoid 
the shorthand and jargon of your area as much as you can. Carefully introduce the 
terminology needed to understand the main results. If space considerations prevent 
a full development of the concepts, delineate clearly what you are not explaining and 
provide references to it in the literature. Consider an Announcement an opportunity 
to explain your area of research to the world at large. 

2. Do not confuse a graceful style with a sloppy style. Although a light touch 
or a colorful phrase can relieve the tedium of definitions, excessive breeziness and 



imprecision confuse readers who have only a casual knowledge of the subject. We say 
this not to encourage pedantic writing but to discourage obscure writing. Your results 
should be stated precisely with all important concepts and notations made clear. 

3. Ask a colleague to review your manuscript before you submit it. Even better, 
ask two colleagues, one whose work is very close to yours, one whose work is farther 
away. (If you can't get two people you know to read your work before it is published, 
how many will want to read it after?) Ask for suggestions on how to improve the 
readability. 

ABCDEFGHIJ — 8987 



( Continued from back cover) 

Functional integration and partial differential equations by Mark Freidlin 

—Reviewed by Martin Day 346 

Applied nonlinear analysis by Jean-Pierre Aubin and Ivar Ekeland 

—Reviewed by J. Warga . 351 

Completely bounded maps and dilations by Vern I. Paulsen—Reviewed 
by John W. Bunce 358 

Enumerative combinatorics, vol. I by Richard P. Stanley—Reviewed by 
George Andrews 360 

One-parameter semigroups of positive operators by W. Arendt, A. 

Grabosch, G. Greiner, U. Groh, H. P. Lotz, U. Moustakas, R. Nagel, 

F. Neubrander and U. Schlotterbeck—Reviewed by Jerome A. 

Goldstein 365 

Tilings and patterns by Branko Grünbaum and G. G Shephard—Reviewed 
by L. Fejes Tóth 369 

Asymptotics of high order differential equations by A. D. Wood and R. 

B. Paris—Reviewed by Wolfgang Wasow 373 

Manifolds of nonpositive curvature by Werner Ballmann, Mikhael Gromov 

and Viktor Schroeder—Reviewed by Ernst Heintze 376 

Diophantine inequalities by R. G Baker—Reviewed by Wolfgang Schmidt 380 

Nonstandard methods in stochastic analysis and mathematical physics by 

Sergio Albeverio, Raphael H0egh-Krohn, Jens Erik Fenstad and Tom 

Lindstr0m—Reviewed by A. E. Hurd 385 

A local spectral theorem for closed operators by Ivan Erdelyi and Wang 

Shengwang—Reviewed by Shmuel Kantorovitz 389 

Representation theory of semisimple groups. An overview based on ex­
amples by Anthony W. Knapp—Reviewed by David A. Vogan, Jr. 392 

Localization in Noetherian rings by A. V. Jategaonkar—Reviewed by 

Robert B. Warfield 396 

Corrigendum 401 
Index 403 



CONTENTS October 1987 

Research-Expository Papers 

The structure of algebraic threefolds: An introduction to Mori's program 
by Jdnos Kolldr 211 

Research Announcements 

Rochlin invariants, theta multipliers, and holonomy by Ronnie Lee, Ed­
ward Y. Miller and Steven H. Weintraub 275 

Algebraic vector bundles over real algebraic varieties by M. Buchner and 
W. Kucharz 279 

On the C°° invariance of the canonical classes of certain algebraic surfaces 
by Robert Friedman, Boris Moishezon and John W. Morgan 283 

Exotic knottings of surfaces in the 4-sphere by S. M. Finashin, M. Kreck 
and 0. Ya. Viro 287 

Conformai geometry and complete minimal surfaces by Rob Kusner . . . 291 
Properties of properly embedded minimal surfaces of finite topology by 

David Hoffman and William H. Meeks III 296 
The Arnol'd formula for algebraically completely integrable systems by 

J.-P. Françoise 301 
Singularities of energy-minimizing maps from the ball to the sphere by 

Frederick J. Almgren, Jr. and Elliott H. Lieb 304 
On real quadratic fields by Gilles Lachaud 307 
On the situation of nodes of plane curves by Robert Treger 312 
The topology and geometry of embedded surfaces of constant mean cur­

vature by William H. Meeks III 315 
Constant mean curvature surfaces in Euclidean three-space by Nicolaos 

Kapouleas ». 318 
The indecomposable K% of fields by Marc Levine 321 
The topological structure of the space of algebraic varieties by H. Blaine 

Lawson, Jr 326 
Generalized Albanese varieties for surfaces by Hur§it Önsiper 331 
Cohomology of the infinite-dimensional Lie algebra L\ with nontrivial 

coefficients by B. L. Feigin and A. Fialowski 333 

Book Reviews 

Group theory. II by Michio Suzuki—Reviewed by Jonathan L. Alperin 339 
Introduction to various aspects of degree theory in Banach spaces by 

E. H Rothe—Reviewed by Klaus Deimling 340 
Potential theory, an analytic and probabilistic approach to balayage by 

J. Bliedtner and W. Hansen—Reviewed by Joseph Glover 343 

(Continued on inside back cover) 


