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Preface

The AAECC Symposia Series was started ten years ago by Alain Poli (Toulouse),
who organized, together with R. Desq, D. Lazard and P. Camion, the first con-
ference in the series (Toulouse, June 1983) and was in charge of most of the
following editions.

AAECC (the acronym has shifted its meaning over the years before stabi-
lizing as “Applied Algebra, Algebraic Algorithms and Error Correcting Codes”)
aims to attract high-level research papers and to encourage cross-fertilization
among different areas which share the use of algebraic methods and techniques
for applications in the sciences of computing, communications, and engineering.

Algebra, in its broader sense, has always been viewed as a frame to describe
in a formal setting both the properties of the objects giving mathematical models
of reality and the rules under which they can be manipulated. Its importance for
applications has grown in recent years with the introduction of technological ar-
eas (related to signal processing, error correcting codes, information processing,
software engineering, etc.) in which the symbolic nature of the objects studied
make the techniques of calculus and numerical analysis inapplicable. For these
areas, algebra provides both a theoretical framework for the development of
theories and algorithmic techniques for the concrete manipulation of objects.

While in principle covering any area related to applications of algebra to
communication and computer sciences, by their previous history the AAECC
Symposia are mainly devoted to research in coding theory and computer algebra.

The theory of error-correcting codes deals with the transmission of informa-
tion in the presence of noise. Coding is the systematic use of redundancy in the
formation of the messages to be sent so as to enable the recovery of the infor-
mation present originally after it has been corrupted by (not too much) noise
in the transmission over the channel. There has been a great deal of theoretical
and applied work in this subject since the famous paper of Shannon in 1949.
Applications of coding range from the lowly Hamming codes used in dynamic
memories to the sophisticated Reed-Solomon codes used in compact disks and
in many commercial and military systems. There are also convolutional codes
widely used in satellite systems.

Computer algebra is devoted to the investigation of algorithms, computa-
tional methods, software systems and computer languages, oriented to scientific
computations performed on exact and often symbolic data, by manipulating for-
mal expressions by means of the algebraic rules they satisfy. It studies such prob-
lems from three different but confluent viewpoints: a) development and analysis
of algebraic algorithms (both from the viewpoint of practical performance and
of theoretical complexity); b) design and analysis of software systems for sym-
bolic manipulation; ¢) applications of scientific and/or technological systems. It
is important to stress that the mathematical theories to which computer algebra
applies are not necessarily only the algebraic ones: polynomial equations, alge-
braic geometry, commutative algebra and group theory have a well-established
research activity using symbolic computation techniques, but the same is equally
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true for analytic theories, e.g. differential equations, as shown by a couple of pa-
pers in these proceedings. Computer algebra views algebra more as a method
than as an object of research.

In the past, coding has interacted with group theory, combinatorics and finite
geometries (the proof of the non-existence of a projective plane of order 10 by
a coding approach is a recent example). More recently it has developed remark-
able and unexpected connections with algebraic geometry and number theory
(Goppa’s algebraic geometric codes, Serre’s improvement on Weil’s bound for
number of points of curves over finite fields, the p-adic Serre bound, improve-
ments on Ax and Chevalley-Warning Theoreins, etc.). This connection is cre-
ating links between the two major areas represented in AAECC, coding theory
and computer algebra, e.g. by the use of Grobner bases for decoding algebraic
geometric codes or other algebraic codes.

Questions of complexity are naturally linked with the computational issues
of both coding theory and computer algebra and represent an important share
of the area which AAECC aims to cover; the same holds for cryptography where
algebraic techniques are gaining relevance.

Finally let us mention the area of sequence design or spread spectrum mul-
tiple access, represented here by an invited contribution: originally developed in
the Second World War for communications in a hostile enviroment where the
enemy tries to jam one’s message, it now includes non-military applications such
as mobile radio, cellular telephony, and wireless computer communications.

Except for AAECC 1 (Discrete Mathematics, 56,1985) and AAECC 7 (Dis-
crete Applied Mathematics, 33,1991), the proceedings of all the symposia are
published in Springer Lecture Notes in Computer Sciences, Vols. 228, 229, 307,
356, 357, 508, 539.

It is a policy of AAECC to maintain a high scientific standard, comparable
to that of a journal, and at the same time a fast publication of the proceedings.
This is made possible only thanks to the cooperation of a large body of referees.

We aimed to have each submission evaluated by at least tliree referees, and
we failed only in 9 cases. We had 147 independent reports froin 105 referees on
the 47 submissions. Of these, 6 were withdrawn during the procedure, 12 were
rejected, 7 accepted for oral presentation only, 22 accepted for oral presentation
and inclusion in the proceedings. The proceedings also contain six invited con-
tributions; a seventh, by G. Lachaud, was not received in time for inclusion in
the proceedings.

The conference was organized by the University of Puerto Rico and sponsored
by the Army Research Office Cornell MSI project and by the NSF EPSCoR of
Puerto Rico project.

We express our thanks to the staff of the Gauss Laboratory of the University
of Puerto Rico and especially to Tita Santos, for handling the local organization,
and to the Springer-Verlag staff and especially to A. Hofmann for their help in
the preparation of these proceedings.

February 1993 G. Cohen, T. Mora, O. Moreno
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