
JOURNALS PUBLISHED BY 
THE AMERICAN MATHEMATICAL SOCIETY 

TRANSLATION JOURNALS 

Soviet Mathematics-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-Iavestiya, a bimonthly journal, is a cover-to-cover trans
lation of IZVESTIYA AKADEMn NAUK SSSR SERIYA MATEMATICHESKAYA, 
published by the Academy of Sciences of the USSR. This is a journal of current re
search in all fields of pure mathematics. 

Mathematics of the USSR-Sbomik 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. 

Vestnik of the Leningrad University (Mathematics) is the complete translation into 
English of the mathematics section of the VESTNIK LENINGRADSKOGO UNIVER-
SITETA, beginning with the Soviet publication of 1968. All fields of mathematics are 
covered. 

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 calculating 
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 Editor, 
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 prepara
tion of camera copy may be obtained by writing to the Editorial Department of the 
American Mathematical Society. Papers should be sent to the appropriate editor of 
TRANSACTIONS. 



Proceedings of the American Mathematical Society is a monthly journal 
devoted entirely 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 purpose 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, University 
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 A N D R E W ODLYZKO, 
Room 2C-370, Bell Laboratories, Murray Hill, NJ 07974 

Commutative algebra (06 12 13 14 15 18) to WILLIAM C. WATERHOUSE, Pennsylvania State 
University, University Park, PA 16802 

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, Department of Mathe
matics, Massachusetts Institute of Technology, Cambridge, MA 02139 

Real variables (26 28 40) to R. DANIEL MAULDIN, Department of Mathematics, North Texas 
State University, Denton, TX 76202 

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

Number theory (11) to L A R R Y J. GOLDSTEIN, 12520 Prosperity Drive, Suite 340, Silver 
Spring, MD 20904 

Ordinary differential equations and dynamical systems (33 34 39 49 58) to GEORGE R. SELL, 
School of Mathematics, University of Minnesota, Minneapolis, MN 55455 

Partial differential equations (35 49) to W A L T E R LITTMAN, School of Mathematics, University 
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 Mathe
matics, 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, LA 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 B U R K E , Miami University of Ohio, Oxford, OH 45056, or 
DOUG W. CURTIS, Louisiana State University, Baton Rouge, LA 70803 

Probability and certain other fields (60-99 inclusive) to BERT E. FRISTEDT, School 
of Mathematics, University of Minnesota, Minneapolis, MN 55455, or DANIEL W. 
STROOCK, 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 
entirely 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 mathe
matics to J O E L A. SMOLLER, Department of Mathematics, University of 
Michigan, Ann Arbor, MI 48109 

Complex and harmonic analysis to LINDA PREISS ROTHSCHILD, Department 
of Mathematics, University of California at San Diego, La Jolla, CA 92093 

Abstract analysis to VAUGHAN F. R. JONES, Institut des Hautes Études 
Scientifiques, Bures-Sur-Yvette, Prance 91440. Permanent address: Depart
ment of Mathematics, University of California, Berkeley, CA 94720 

Classical analysis to P E T E R W. JONES, Department of Mathematics, Yale 
University, Box 2155 Yale Station, New Haven, CT 06520 

Algebra, algebraic geometry and number theory to L A N C E W. SMALL, Depart
ment of Mathematics, University of California at San Diego, La Jolla, CA 
92093 
Geometric topology and general topology to R O B E R T D. EDWARDS, Department 
of Mathematics, University of California, Los Angeles, CA 90024 

Algebraic topology and differential topology to R A L P H COHEN, Department of 
Mathematics, Stanford University, Stanford, CA 94305 

Global analysis and differential geometry to TILLA KLOTZ MILNOR, Department 
of Mathematics, Hill Center, Rutgers University, New Brunswick, NJ 08903 

Probability and statistics to R O N A L D K. GETOOR, Department of Mathe
matics, University of California at San Diego, La Jolla, CA 92093 

Combinatorics and number theory to R O N A L D L. GRAHAM, Mathematical 
Sciences Research Center, AT & T Bell Laboratories, 600 Mountain Avenue, 
Murray Hill, NJ 07974 

Logic, set theory and general topology to K E N N E T H K U N E N , Department of 
Mathematics, University of Wisconsin, Madison, WI 53706 

All other communications to the editors should be addressed to the Managing 
Editor, WILLIAM B. JOHNSON, Department of Mathematics, Texas A & M 
University, College Station, TX 77843-3368 



BULLETIN (New Series) of the American Mathematical Society 

EDITORS 

EDITORIAL BOARD FOR RESEARCH-EXPOSITORY ARTICLES 

Hyman Bass Morris W. Hirsch 
Chairman Victor Kac 

Felix Browder Wilfried Schmid 
Benedict Gross Guido L. Weiss 

EDITORIAL BOARD FOR RESEARCH ANNOUNCEMENTS 

Spencer Bloch H. Blaine Lawson, Jr. 
Ronald L. Graham Richard Melrose 
Roger Howe Yiannis Moschovakis 
Wu-chung Hsiang Harold M. Stark 

Chairman 

BOOK REVIEWS EDITOR: Edgar Lee Stout 

MANAGING EDITOR: Wu-chung Hsiang 

MANUSCRIPT, PROOF, AND COPYING INFORMATION 

MANUSCRIPT 

Articles submitted for publication should be typewritten and double-spaced. The 
Manual f or 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 
subjects of the article. The 1980 Mathematics Subject Classification (1985 Revision) 
can be found in the December index volumes of Mathematical Reviews. 

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 
Executive 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 
supporting 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. 

ABCDEFGHIJ — 89876 







CONTENTS October 1986 

Research-Expository Papers 

Computers and the nature of man: A historian's perspective on con
troversies about artificial intelligence by Judith V. Grabiner 113 

Michael's problem and the Poincaré-Fatou-Bieberbach phenomenon by 
P. G. Dixon and J. Esterle 127 

A generalization of the Tarski-Seidenberg theorem, and some nondefina-
bility results by Lou van den Dries ,.... 189 

Research Announcements 

A weak Ramanujan conjecture for generic cuspidal spectrum of quasi-split 
groups by Freydoon Shahidi 195 

Propagation of singularities of solutions to semilinear boundary value 
problems by Florin David and Mark Williams 201 

The cyclic homology and K-theory of curves by S. Geiler, L. Reid, and C. 
Weibel , 205 

Direct images of hermitian holomorphic bundles by H. Gillet and G Soulé. 209 
Potential theory for the Schrodinger equation by M. Cranston, E. Fabes, 

andZ. Zhao 213 
Freud's conjecture for exponential weights by D. S. Lubinsky, H. N MhasKar, 

andE.B. Saff 217 
The trace formula for vector bundles by V. Guillemin and A. Uribe 222 
Counterexamples in the theory of nonselfadjoint operator algebras by 

W.R. Wogen 225 
The asymptotics of ep(*) and the number of elements of each order in Sn 

by Herbert S. Wüf. 228 
Nonclassical eigenvalue asymptotics for operators of Schrodinger type by 

David Gurarie 233 

Book Reviews 

Non-archimedean analysis by S. Bosch, U. Güntzer, and R. Remmert) Géo
métrie analytique rigide et applications by Jean Fresnel and Marius 
van der Put—Reviewed by Lothar Gerritzen 239 

Topology and analysis, the Atiyah-Singer index formula and gauge-theo
retic physics by B. Booss and D. D. Bleecker—Reviewed by Nigel J. 
Hitchin 243 

Sequence transformations and their applications by Jet Wimp—Reviewed 
by Richard R. Tucker.... 245 

Linear turning point theory by Wolfgang Wasow—Reviewed by Nicholas D. 
Kazarinoff « 252 

Theory of multipliers in spaces of differentiable functions by V. G. Maz;ya 
and T. 0. Shaposhnikova—Reviewed by David R. Adams 254 

Index . 261 


