
TRANSACTIONS
OF THE

AMERICAN MATHEMATICAL SOCIETY

EDITED BY

PHILIP T. CHURCH HUGO ROSSI

SOLOMON FEFERMAN ROBERT T. SEELEY

VICTOR W. GUILLEMIN STEPHEN S. SHATZ

W. A. J. LUXEMBURG DANIEL W. STROOCK

Coden: TAMTAM Whole No. 510 Pages 1-288

Volume 234, Number 1 November 1977

PUBLISHED BY THE AMERICAN MATHEMATICAL SOCIETY

PROVIDENCE, RHODE ISLAND

1977



TRANSACTIONS OF THE AMERICAN MATHEMATICAL SOCIETY
THIS JOURNAL is devoted entirely to research in pure and applied mathematics, and

includes, in general, longer papers than those in the PROCEEDINGS.

PREPARATION OF THE MANUSCRIPT. All papers should be typewritten double-
spaced, and two copies should be sent to the appropriate editor. The author should keep a

complete copy.

FORM OF MANUSCRIPT. The first page should consist of a descriptive title, followed

by an abstract which summarizes the article in language suitable for workers in the general field

(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. Also avoid proper
names unless mathematical usage associates them with the work. The abstract should be at

least one complete sentence, and at most 300 words, with the upper limit primarily for longer

papers. Included with the footnotes to your paper, but placed before the first footnote, there

should be first the A MS (MOS) subject classification numbers representing the primary and

secondary subjects of the article, which may be followed by a list of key words and phrases de-

scribing the subject matter of the article and taken from it. The AMS (MOS) Subject Classifica-

tion Scheme (1970) with instructions for its use can be found as an appendix to Mathematical

Reviews, Index to Volume 39 (June 1970). See the June 1970 Notices for more details, as well

as illustrative examples.

SUBMISSION OF MANUSCRIPT.   See the inside back cover of this journal.
GALLEY PROOF. When a paper with more than one author has been accepted for pub-

lication, only one set of galley proof will be sent. Joint authors should, therefore, indicate on

the original manuscript which of them should receive galley proof in the event that the manu-

script is accepted for publication.

PUBLICATION CHARGES. The research journals of the American Mathematical So-
ciety carry a page charge of $40.00 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 Sci-
ence 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 respon-

sible for paying the page charge, nor is acceptance of his paper for publication dependent upon

payment of the page charge.

BACKLOG. 1300 pages. Two-thirds of the papers currently being accepted by the

editors will be published in 16—18 months.

SUBSCRIPTION INFORMATION. Subscription prices for Volumes 225-234 (1977)
are list $230.00, member $115.00.

Back number prices per volume for Volumes 78-134 (1955-1968) are list $18.00,
member $1 3.50; Volumes 1 35-214 (1969-1975), list $30.00, member $22.50;Volumes21 5-
224 (1976), list $32.00, member $24.00. Volumes 1-77 (1900-1954) may be ordered through
Johnson Reprint Corporation, 111 Fifth Avenue, New York, New York 10003. Volumes 1-
214 (1900—1975) are available on 35 mm microfilm from University Microfilms International,
300 North Zeeb Road, Ann Arbor, Michigan 48106.

MEMOIRS OF THE AMERICAN MATHEMATICAL SOCIETY
This bimonthly journal is devoted to research in pure and applied mathematics of much

the same nature as appears in TRANSACTIONS. An issue consists of one or more separately
bound research tracts for which the author(s) has provided reproduction copy. Prior to 1975
this was published as a monograph series. The editorial committee is identical with that for the
TRANSACTIONS so that papers intended for publication in this series should be addressed to
one of the editors listed on the inside back cover.

Published monthly by the American Mathematical Society. Subscriptions and orders for
publications of the American Mathematical Society should be addressed to American Mathe-
matical Society, P.O. Box 1571, Annex Station, Providence, Rhode Island 02901. All orders
must be accompanied by payment. Other correspondence should be addressed to P. O. Box
6248, Providence, Rhode Island 02940.

Second-class postage paid at Providence, Rhode Island, and additional mailing offices.
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SUBMISSION OF MANUSCRIPT

Two copies of mathematical papers intended for publication in the TRANSACTIONS or

the MEMOIRS should be addressed to one of the editors. Subjects, and the editors associated

with them, follow:

Real analysis (excluding harmonic analysis) and applied mathematics to ROBERT T.

SEELEY, Department of Mathematics, University of Massachusetts—Boston, Harbor Campus,

Boston, MA 02125
Harmonic and complex analysis to HUGO ROSSI, Department of Mathematics, Univer-

sity of Utah, Salt Lake City, UT 84112
Abstract analysis to W. A. J. LUXEMBURG, Department of Mathematics, California

Institute of Technology, Pasadena, California 91125
Algebra and number theory (excluding universal algebras) to STEPHEN S. SHATZ, De-

partment of Mathematics, University of Pennsylvania, Philadelphia, PA 19174

Logic, foundations, universal algebras and combinatorics to SOLOMON FEFERMAN,

Department of Mathematics, Stanford University, Stanford, CA 94305

Topology to PHILIP T. CHURCH, Department of Mathematics, Syracuse University,

Syracuse, NY 13210
Global analysis and differential geometry to VICTOR W. GUILLEMIN, Department of

Mathematics, Massachusetts Institute of Technology, Cambridge, Massachusetts 021 39

Probability and statistics to DANIEL W. STROOCK, Department of Mathematics, Uni-

versity of Colorado, Boulder, CO 80302

All other communications to the editors should be addressed to the Managing Editor,

PHILIP T. CHURCH.



CONTENTS

Vol. 234, No. 1 1977 Whole No. 510

Page

The weakly coupled Yukawa2 field theory: Cluster expansion and Wightman

axioms

By Alan Cooper and Lon Rosen . 1

P.r.-regulated systems of notation and the subrecursive hierarchy equivalence

property

By Fred Zemke .      89

A partial surface variation for extremal schlicht functions

By T. L. McCoy .      119

On «-widths in 7°°

By Charles A. Micchelli and Allan Pinkus.     139

Weak convergence of the area of nonparametric L, surfaces

By Kim E. Michener .      175

Inclusion relations between power methods and matrix methods of limitation

By Abraham Ziv.      185

Group presentations corresponding to spines of 3-manifolds. II

By R P. Osborne and R. S. Stevens. 213

Group presentations corresponding to spines of 3-manifolds. Ill

By R. P. Osborne and R. S. Stevens .  245

Structure of symmetric tensors of type (0, 2) and tensors of type (1, l)on

the tangent bundle

By Kam-Ping Mok, E. M. Patterson and Yung-Chow Wong      253

Lattices of convex sets

By Mary Katherine Bennett .     279


