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Bulletin of the American Mathematical Society is the official organ of the
Society. It reports official acts of the Society and the details of its meetings. It
contains some of the officially invited addresses presented before the Society,
reviews of advanced mathematical books, and has a department of research
announcements. Invited addresses offered for publication should be sent to
Hans F. WEINBERGER, Dept. of Mathematics, University of Minnesota,
Minneapolis, MN 55455. Book reviews should be sent to PAuL R. HaLmos,
Dept. of Mathematics, Indiana University, Bloomington, IN 47401. Research
announcements are limited to 100 typed lines of 65 spaces each, including
references. They are intended to communicate outstanding results that are to
be reported in full elsewhere. Research announcements should be sent di-
rectly to a member of the Council of the American Mathematical Society,
who is also a member of an editorial committee of the Society. The names of
these council members together with the first two digits of the subject field
from the AMS (MOS) Subject Classification Scheme (1970) in which they are
prepared to consider manuscripts are on the inside back cover. All other
correspondence about research announcements should be sent to OLGA
TAussky TopD, American Mathematical Society, Department of Mathemat-
ics, 253-37, California Institute of Technology, Pasadena, CA 91125.

The first page of each article, including research announcements, that is
submitted for publication should bear a descriptive title which should be
short, but informative. Useless or vague phrases such as “some remarks
about” or “concerning” should be avoided. Before the first footnote, there
should be the AMS (MOS) subject classification numbers representing the
primary and secondary subjects of the article. If a list of key words and
phrases describing the subject matter of the article is included, it will also be
printed as a footnote on the first page. 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 (1970). See the June 1970
NorTices for more details, as well as illustrative examples.

When a paper with more than one author has been accepted for publica-
tion, 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 manuscript is accepted for publication.

BackLOG. NoONE. 90% of the papers currently being communicated by the
editors will be published in 3-4 months.

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. Papers in algebraic and differential topology should be sent to
REINHARD E. ScHuULTZ, Dept. of Mathematics, Purdue University, West
Lafayette, IN 47907; in combinatorics and discrete mathematics to JAY R.
GoLDMAN, School of Mathematics, University of Minnesota, Minneapolis,
MN 55455; in commutative algebra to ROBERT M. Fossum, Dept. of
Mathematics, University of Illinois, Urbana, IL 61801; in complex variables
and analytic number theory to Louis BrickMaN, Dept. of Mathematics, State



University of New York at Albany, Albany, NY 12203 or to LAWRENCE A.
ZALCMAN, Dept. of Mathematics, University of Maryland, College Park, MD
20742; in differential equations to RICHARD K. MILLER, Dept. of Mathemat-
ics, lowa State University, Ames, [A 50010; in functional analysis and
operator theory to CHANDLER Davis, Dept. of Mathematics, University of
California at Berkeley, Berkeley, CA 94720 or to RONALD G. DoucLAs, Dept.
of Mathematics, State University of New York at Stony Brook, Stony Brook,
NY 11790 or to PETER A. FILLMORE, Dept. of Mathematics, Dalhousie
University, Halifax, Nova Scotia, Canada; in general algebra to BARBARA L.
Osorsky, Dept. of Mathematics, Rutgers University, New Brunswick, NJ
08903; in general analysis to RICHARD R. GOLDBERG, Dept. of Mathematics,
Vanderbilt University, Nashville, TN 37235; in general topology to DavID J.
Lutzer, Dept. of Mathematics, Texas Tech University, Lubbock, TX 79409
or to THOMAS A. CHAPMAN, Dept. of Mathematics, University of Kentucky,
Lexington, KY 40506; in geometry to JOSEPH A. WOLF, Dept. of Mathemat-
ics, University of California at Berkeley, Berkeley, CA 94720; in group theory
to NORMAN BLACKBURN, Dept. of Mathematics, The University, Manchester
M13 9PL, England; in logic and foundations to K. JoN BARWISE, Dept. of
Mathematics, University of Wisconsin, Madison, WI 53706; in probability
and other fields to NARESH JAIN, School of Mathematics, 127 Vincent Hall,
University of Minnesota, Minneapolis, MN 55455; in real variables to
RicHARD A. HuNT, Dept. of Mathematics, Purdue University, Lafayette, IN
47907. All other communications should be addressed to the Managing
Editor BARBARA L. OsoFsKyY at the above address.

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. Prospec-
tive publications should be sent to the Editor, JAMES H. BRAMBLE, Center for
Applied Mathematics, 275 Olin Hall, Cornell University, Ithaca, NY 14853.

Mathematical Reviews is a monthly journal devoted to abstracts and
reviews of the current mathematical literature of the world. Each volume
consists of six regular issues plus an index issue. Abstracts and reviews are
grouped under subject headings.

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. Papers in real analysis
(excluding harmonic analysis) and applied mathematics should be sent to
ROBERT T. SEELEY, Dept. of Mathematics, University of Massachusetts at
Boston, Harbor Campus, Boston, MA 02125; in harmonic and complex
analysis to Hugo Rossi, Dept. of Mathematics, University of Utah, Salt Lake
City, UT 84112; in abstract analysis to ALEXANDRA BeLLOw, Dept. of
Mathematics, Northwestern University, Evanston, IL 60201; in algebra and
number theory (excluding universal algebras) to STEPHEN S. SHATZ, Dept. of
Mathematics, University of Pennsylvania, Philadelphia, PA 19174; in logic,
foundations, universal algebras and combinatorics to SOLOMON FEFERMAN,
Dept. of Mathematics, Stanford University, Stanford, CA 94305; in topology
to PHILIP T. CHURCH, Dept. of Mathematics, Syracuse University, Syracuse,
NY 13210; in global analysis and differential geometry to VICTOR W.



GuILLEMIN, Dept. of Mathematics, Massachusetts Institute of Technology,
Cambridge, MA 02139; in probability and statistics to DANIEL W. STROOCK,
Dept. of Mathematics, University of Colorado, Boulder, CO 80302. All other
communications to the editors should be addressed to the Managing Editor,
STEPHEN S. SHATZ at the above address.

Memoirs of the American Mathematical Society is a bimonthly journal
constituting 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 Mathematical Society.
Papers should be sent to the appropriate editor of TRANSACTIONS.

Notices of the American Mathematical Society, published eight times a year,
announces the programs of the meetings of the Society. The NOTICEs carries
the abstracts of all contributed papers presented at the meetings of the
Society and publishes news items of interest to mathematical scientists. All
communications should be addressed to the Editor, American Mathematical
Society, P.O. Box 6248, Providence, RI 02940. News items and insertions for
each issue must be in the hands of the editor on or before the deadline for the
abstracts for the papers to be presented in the meetings announced that issue.
These deadlines are published regularly on the inside front cover.

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

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-Izvestija, a bimonthly journal is a cover-to-cover
translation of IZVESTIUA AKADEMII NAUK SSSR SERUA MATEMATICESKAJA,
published by the Academy of Sciences of the USSR. This is a journal of
current research in all fields of pure mathematics.

Mathematics of the USSR-Sbornik is a monthly journal and is a cover-to-
cover translation of MATEMATICESKII SBORNIK (NOVAJA SERIA), 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
translation into English of the TEORUA VEROJATNOSTEI I MATEMATICESKAJA
StaTISTIKA published by Kiev University, beginning with the 1970 Soviet
publication.

Vestnik of the Leningrad University (Mathematics) is the complete transla-
tion into English of the mathematics section of the VESTNIK
LENINGRADSKOGO UNIVERSITETA, beginning with the Societ publication of
1968. All fields of mathematics are covered.



CONTENTS

A.S. FRAENKEL AND Y. YESHA. Theory of annihilation games ......cc...... ereerenes 775
HAROLD BELL. A fixed point theorem for plane homeomorphisms .. 778
G.G. LORENTZ. Independent knots in Birkhoff interpolation ............. 783
M. M. C.de OLIVEIRA. Co-density of structurally stable vector fields .. 786
ANDREW MARKOE. Runge families and increasing unions of Stein spaces ........... 787
ERRATUM, VOIUME 82 .iiiieiiiiuiiniriiriniriieiuiiimmetieansmiescsmsnersssssssmsiisasssssmsissssnses 789

COUNCIL, 1976
PUBLICATIONS COMMITTEES*

Robert G. Bartle t (26, 28, 46, 47), Hyman Basst (18), Alexandra Bellow{ (46, 47), James H.

Bramble (65, 35), Edgar H. Brown, Jr. (55, 57), Alberto P. Calderént (26, 42, 44, 35), Thomas
A. Chapman (57A, 57C), S. S. Chern § (53), Philip T. Church (54, 55, 57, 58), Chandler Davis

(15, 41, 47, 65F), Samuel Eilenberg (18, 68), Solomon Feferman (02A—K, 04, 18A), Robert
M. Fossum (12, 13, 14, 16, 18), Walter Gautschi (65D, F, L, Q), Richard R. Goldberg (40, 42,
43, 44, 467), Paul R. Halmos (02, 04, 15, 28, 46, 47), Alston S. Householder (15A03—24, 65F,
65HO05), D. J. Lewis (10), Richard K. Miller (33, 35, 46, 77), Barbara L. Osofsky (16, 18, 13),
Maxwell A. Rosenlicht (12, 12HO0S5, 14, 15, 20G), Jacob.T. Schwartz (68, 93, 94), Robert T.
Seeley (35, 33, 46, 47), Stephen S. Shatz (14, 13, 12), I. M. Singer (46, 53, 58), Daniel W.

Stroock (60, 62), Olga Taussky Todd (12, 15), Hans F. Weinberger (35, 45, 49), Joseph A. Wolf
(22, 53), John W. Wrench, Jr. (10.25, 33, 65.05, 65.25).

OTHER MEMBERS OF THE COUNCIL

Paul T. Bateman, Lipman Bers, R. H. Bing, Charles W. Curtis, David Gale, Leonard Gillman,
Walter H: Gottschalk, Mary W. Gray, Judy Green, Phillip A. Griffiths, Orville G. Harrold, Jr.,
Herbert B. Keller, Robion C. Kirby, Lee Lorch, John W. Milnor, Louis Nirenberg, Karl K. Nor-
ton, Franklin P. Peterson, Everett Pitcher, Murray H. Protter, Kenneth A. Ross, Hugo Rossi,
Lee A. Rubel, Jane Cronin Scanlon, Barry Simon, Daniel Waterman, Guido L. Weiss, J. Ernest
Wilkins, Jr.

* Research announcements, limited to 100 typed lines of 65 spaces each, may be sub-
mitted to those members of the Council who are members of the publications committees.
Such announcements are intended to communicate outstanding results that are to be reported
in full elsewhere. Each communicator has a quota of six per calendar year.

11976 quota exhausted.



CONTENTS

September, 1976
A.T. BHARUCHA-REID. Fixed point theorems in probabilistic analysis ............

BOOK REVIEWS

AN DRfE WEIL. Mathematische Werke by Gotthold Eisenstein ....c......cccececrnnmeeeenenes
ROBERT A. WIJSMAN. Sequential statistical procedures by Z. Govindarajulu ....... -
WILLIAM P. ZIEMER. Sobolev spaces by Robert Adams ....c.ccocevieerecsscrsssssessascsssenaaes
JAMES GLIMM. Mathematical statistical mechanics by Colin J. Thompson; Statis-
tical mechanics and mathematical problems, Battelle, Seattle edited by A. Len-
ard; and Phase transitions and critical phenomena edited by C. Domb and M.
A. Green .....cceeevseinen eeeeateesisetatetaceatettteatetanetrseeretttrteranssanestirebnsatstersetrensens
JOHN EWING. Applications of algebraic topology by Solomon Lefschetz ...... encosase
H. ELTON LACEY. Geometry of Banach spaces—Selected topics by Joseph Dlestel
SEYMOUR GEISSER. Statistical prediction analysis by J. Aitchison and 1. R. Duns»
more ...... eeereaterteeneesiessenesesnens eetesesetesetsessessessraretsrrarataastassaees tessssessesasanseeseases
R. P. LANGLANDS. SL(R) by Serge Lang ...
R. P. BOAS. The heat equation by D. V. Widder .....ccccceeereeeenne.
PAUL S. MOSTERT. Continuous flows in the plane by Anatole Beck ............
MICHAEL B. MARCUS. Gaussian measures in Banach spaces by Hui-Hsiung Kuo ......
S. OREY. Markov chains by D. Revuz ...... ereenans
ROBERT OSSERMAN. Vorlesungen iiber Minimalfldichen by J.C.C. Nitsche ..

Report of the Treasurer

RESEARCH ANNOUNCEMENTS

K. APPEL AND W. HAKEN. Every planar map is four colorable .......... eeressssanseores
J. GLIMM, A.JAFFE AND T.SPENCER. Phase transitions in P(¢)2 quantum fields..
JAYANT SHAH. Surjectivity of the period map in the case of quartic surfaces and
$eXtiC AOUDIE PIAMES ..civeiiiiiiiiiiniiiieiirieiieistieriaierassieasieentersoesssesssssssasesssnsrseses
H. BASS, E.H. CONNELL AND D.L. WRIGHT Locally polynomlal algebras are sym-
114 ¢ 1 RN . crrereaneesnieennertnisranes verreeanane
ABRAHAM ZAKS. Half factorial domains .......ccceceeieeniinninniiininniinniaiinneeenenneee
DAVID WRIGHT. The amalgamated free product structure of Gly(K [X 1seesXp]) o
IRA SHAVEL. On surfaces obtained from quaternion algebras over real quadratlc
FIEIAS  ciieneeiiiiiiiiiitiiiitiieiiier i rtreessessas e et aaatsrse et eeesrat e s st sssss s s s s st b e s b bbb et s e s s b baaeanabes
RICHARD MANDELBAUM AND BORIS MOISHEZON. On the topologlcal struc-
ture of simply-connected algebraic surfaces ....... ceretresratetttrttatiaatieeniesesanranans .
R. O. GANDULFO. Transference results for multiplier operators
DAVID H. WOOD. Simple Riemann. functions ...........ccceeereesnenceensseseeseesssssssssssssssssnes
DAVID S. TARTAKOFF. Local Gevrey and quasl-analytlc hypoelhptxczty for Oy .
DONALD G. SAARI. A global existence theorem for the four body problem ........
OSWALD RIEMENSCHNEIDER. Dihedral singularities: invariants, equations and in-
finitesimal defOrmations ......cccccciiiiiiiieiiiiiiiiiieiiimneennciieienecrnensesressesasessssosassans
CONSTANTIN NICULESCU. Banach lattices with a weak order unit .....cceeeiiieernnene
ELLIOTT LIEB. Bounds on the eigenvalues of the Laplace and Schroedinger opera-
tors
PHYLLIS LEFTON. On the Galons groups of cublcs and trmomnals
WILHELM PLESKEN AND MICHAEL POHST. On maximal finite irreducible sub-
groups of GL(n, Z). I. The five and seven dimensional case, II. The six dimen-
sional case ......... Ceeerresetsinetiatettatstresennosns cerresererenrenne crerseaatanens
M. KRECK. Bordism of dlffeomorphlams
ABEL KLEIN. A characterization of Osterwalder-Schrader path spaces by the asso-
ciated SEMIGIOUP .iicviiiiiiiiiiiiiiiiiiiiiiiiiriciitnetenetieaeenttaeeeteeaessssssassssssss sesaassssannas
WILLIAM JACO AND PETER B. SHALEN. Seifert flhered spaces in irreducible, suf-
ficiently-large 3-manifolds ...............
K. M. GARG. On a new definition of derivative
L. E. LEVINE AND W. C. OBI. Multivariable expansion of solutions of linear equa-
tions with slowly varying coefficients ........cccccoeveerennieernnennens becerecesssansersnensases

641

658
663
668

673
676
681

683
688
691
693
695
700
703

708

711
713

716
719
721
724
727
731
734
737
740
743

745
748

751
754
157
759
762

765
768

771



