PAPERS IN |
Algebra, Analysis
and Statistics

AMERICAN MATHEMATICAL SOCIETY v 0 Lu m E 9



http://dx.doi.org/10.1090/conm/009

CONTEMPORARY
MATHEMATICS

Titles in this Series

VOLUME 1

VOLUME 2

VOLUME 3

VOLUME 4

VOLUME S

VOLUME 6

VOLUME 7

VOLUME 8

VOLUME S

Markov random fields and their applications
Ross Kindermann and J. Laurie Snell

Proceedings of the conference on integration,
topology, and geometry in linear spaces
William H. Graves, Editor

The closed graph and P-closed graph
properties in general topology
T.R. Hamlett and L. L. Herrington

Problems of elastic stability and vibrations
Vadim Komkov, Editor

Rational constructions of modules
for simple Lie algebras
George B. Seligman

Umbral calculus and Hopf algebras
Robert Morris, Editor

Complex contour integral representation
of cardinal spline functions
Walter Schempp

Ordered fields and real algebraic geometry
D. W. Dubois and T. Recio, Editors

Papers in algebra, analysis and statistics
R. Lidl, Editor



Volume 9

PAPERS IN

Algebra, Analysis
and Statistics

AMERICAN MATHEMATICAL SOCIETY
Providence - Rhode Island



PROCEEDINGS OF THE 21ST SUMMER RESEARCH INSTITUTE
AUSTRALIAN MATHEMATICAL SOCIETY

HELD AT THE UNIVERSITY OF TASMANIA
HOBART, AUSTRALIA

JANUARY 12-FEBRUARY 6, 1981

EDITED BY
R. LIDL

Library of Congress Cataloging in Publication Data

Australian Mathematical Society. Summer Research Institute (21st: 1981: University of Tasmania)
Papers in algebra, analysis, and statistics.
(Contemporary mathematics/American Mathematical Society, ISSN 0271-4132; v.9)
""Proceedings of the 21st Summer Research Institute, Australian Mathematical Society held at
the University of Tasmania, Hobart, Australia, January 12—February 6, 1981’ —Verso of t.p.
Bibliography: p.
1. Algebra—Congresses. 2. Mathematical analysis—Congresses. 3. Statistics—Congresses.

I. Lidl, Rudolf. 1l. Series: Contemporary mathematics (American Mathematical Society); v.9.
QA150.A87 1981 510 82-1826
ISBN 0-8218-5009-1 AACR2

1980 Mathematics Subject Classification. Primary 00A10;
Secondary 05-06, 14-06, 16-06, 41-06, 62-06, 94-06.
Copyright © 1982 by the American Mathematical Society
Printed in the United States of America
All rights reserved except those granted to the United States Government
This book may not be reproduced in any form without the permission of the publishers.



TABLE OF CONTENTS

INTRODUCTION vii
SCIENTIFIC PROGRAMME ix
LIST OF PARTICIPANTS xiii

INVITED LECTURES
C.W. CURTIS and G.I. LEHRER, Homology Representations of Finite

Groups of Lie Type. 1
R. DELBOURGO, Matrix Correlation Functions. 29
D. ELLIOTT, Some Aspects of Singular Integral Equations - A

Numerical Analyst's Viewpoint. 41
F. HIRZEBRUCH, Some Examples of Algebraic Surfaces. 55
I1.G. MACDONALD, Lie Groups and Combinatorics. 73
M. MENDES-FRANCE, Paper Folding, Space-Filling Curves and

Rudin-Shapiro Sequences. 85
G. PILZ, Near-Rings: What They Are and What They Are Good For. 97
T.J. RIVLIN, The Optimal Recovery of Functions. 121

N.J.A. SLOANE, Recent Bounds for Codes, Sphere Packings and
Related Problems Obtained by Linear Programming and Other

Methods. 153
G.S. WATSON, Three Aspects of the Statistics of Directions. 187
E.C. ZEEMAN, Bifurcation and Catastrophe Theory. 207

Contributed Papers: ALGEBRA, NUMBER THEORY

D. FEARNLEY-SANDER, Euclid with an Unfamiliar Ring. 273
B.J. GARDNER, Absolute Retracts, Relatively Injective Simple

Objects and Brown-McCoy Radicals. 277
R.B. HOWLETT and G.I. LEHRER, A Comparison Theorem and other

Formulae in the Character Ring of a Finite Group of Lie

Type. 285
G. KARPILOVSKY, On Commutative Group Algebras. 289
R. MATTHEWS, Orthogonal Systems of Polynomials over a Finite

Field with Coefficients in a Subfields. 295
C.J. SMYTHE, A Lattice Colouring Problem. 303
A.J. van der POORTEN, Substitution Automata, Functional Equations

and "Functions Algebraic over a Finite Field". 307

Contributed Papers: ANALYSIS

M.A.B. DEAKIN, The Formal Power Series Approach to Elementary
Catastrophe Theory. 313



vi TABLE OF CONTENTS

V.V. DEODHAR, On Central Extensions of Rational Points of

Algebraic Groups. 319
W. MEERSMAN, Ideals and Stability. 323
J. MITCHELL, Singular Integrals on Bounded Symmetric Domains II. 327
W. RICKER, A New Class of Convex Bodies. 333
D. YOST, Geometry of Banach Spaces and Convex Subsets of CZ. 347

Contributed Papers: STATISTICS

D. BROADFOOT, FEED - Forms Entry Editor. 345
R.M. CLARK, Comparison of Palaeomagnetic Records from Lake

Sediments. 357
R. CORLUY, Mathematics and Phylogeny. 365
R. CORLUY and W. MEERSMAN, Equivalence Between Distance Functions. 369
P.J. DICHOMIDES, The Rose of Intersections. 373
N.J. FISHER, Goodness-Of-Fit and Outlier Detection Procedures for

Samples from Fisher's Distribution on the Sphere. 377
L. HAMEY, Enhancements to MDOS. 381
D. McNEIL, Two-Way Table Analysis of Physiological Data. 391

B.P. MURPHY, Production and Reproduction of Statistical Software
for Z80 Microprocessors. 397



INTRODUCTION

The Summer Research Institute of the Australian Mathematical Society is an
annual event held each (southern hemisphere) summer for a period of about four
weeks. The objects of the Institute are, according to its constitution, to
promote research and advance scholarship in mathematics. The Council of the
Society appoints a Director who is solely responsible for all scientific,
administrative and financial aspects of "his" institute. Each Institute is
organized to achieve its aims in three ways:- Firstly it enables its members
to pursue their mathematical studies and researches in an atmosphere which is
free from the distractions of their own University and domestic environments.
Secondly, the Institute provides an opportunity for lengthy discussions with
fellow research workers in one's mathematical speciality or other areas of
research. Thirdly, and perhaps most importantly, each year the Summer Research
Institute invites several distinguished mathematicians from overseas to give
short courses of lectures on advanced current mathematical topics. As well, a
number of other Teading overseas and Australian mathematicians are invited to
give lectures or organize and participate in specialist sessions.

The 21st Summer Research Institute was held at the University of Tasmania
from 12th January until 6th February 1981. It covered a wide range of topics
in mathematics and statistics and these Proceedings consist mainly of those
invited lectures and some contributed specialist session papers which are not
otherwise available.

During the first week of the Institute Professor P.J. Davis (Brown
University) and Dr. N.J.A. Sloane (Bell Laboratories) were the invited speakers.
The second week included a series of invited lectures by Dr. T.J. Rivlin
(I.B.M., New York) and Professor G.S. Watson (Princeton University). Invited
talks were also presented by Professor D. Elliott (University of Tasmania),
Professor P.M. Gruber (Technische Universitat Wien) and Professor
M. Mendes France (Universite de Bordeaux). During the third week
Professor F. Hirzebruch (Universitit Bonn) and Professor E.C. Zeeman
(Uniyersity of Warwick) each gave a series of five invited lectures. In the
final week of the Institute, Professor C.W. Curtis (University of Oregon),
Professor R. Delbourgo (University of Tasmania), Professor G. Glauberman
(University of Chicago), Professor I.G. Macdonald (University of London) and

vii
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Professor G. Pilz (Universitdt Linz) were the invited speakers. Most of these
invited lectures are included in these Proceedings, a few are published
elsewhere. The Director found it particularly pleasing that there was
considerable interest of participants in lectures on topics outside their own
areas of expertise with resulting discussions across the boundaries of
specialist disciplines. The following first few pages give a list of all
participants, the scientific programme of the 21st Summer Research Institute
and a table of contents of these proceedings.

The Director of the Summer Research Institute is always responsible for
raising the necessary funds to organize his Institute. Although a proper
financial statement for the 21st Institute can be found elsewhere,
nevertheless I would like to note in particular the generous support received
from IBM Australia Ltd., Qantas Airways Ltd., and the State Government of
Tasmania, whose contributions together with donations from twelve other
Australian companies or institutions were greatly appreciated.

I am indebted to all those who assisted me in organizing the Institute,
especially the other officers of the 21st Summer Research Institute,
J.D. Donaldson (Secretary) and P.G. Trotter (Treasurer). My sincere thanks to
the Vice-Chancellor of the University of Tasmania, Professor D.E. Caro, for
making facilities available to the Institute. I am grateful to R. Matthews
for helping me in preparing these proceedings and to Mrs. M.S. Barton for her
excellent typing.

R. Lid1
Director
21st Summer Research Institute.
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