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ARITHMETIC, GEOMETRY AND CODING THEORY
(AGCT 2003)

edited by Yves Aubry, Gilles Lachaud

Abstract. — In may 2003, two events have been held in the “Centre International
de Rencontres Mathématiques” in Marseille (France), devoted to Arithmetic, Geom-
etry and their applications in Coding theory and Cryptography: an European school
“Algebraic Geometry and Information Theory” and the 9-th international conference
“Arithmetic, Geometry and Coding Theory”. Some of the courses and the conferences
are published in this volume. The topics were theoretical for some ones and turned
towards applications for others: abelian varieties, function fields and curves over fi-
nite fields, Galois group of pro-p-extensions, Dedekind zeta functions of number fields,
numerical semigroups, Waring numbers, bilinear complexity of the multiplication in
finite fields and class number problems.

Résumé (Arithmétique, géométrie et théorie des codes (AGCT 2003))
En mai 2003 se sont tenus au Centre International de Rencontres Mathématiques à

Marseille (France), deux événements centrés sur l’Arithmétique, la Géométrie et leurs
applications à la théorie des Codes ainsi qu’à la Cryptographie : une école Européenne
“Géométrie Algébrique et Théorie de l’Information” ainsi que la 9ème édition du
colloque international “Arithmétique, Géométrie et Théorie des Codes”. Certains des
cours et des conférences font l’objet d’un article publié dans ce volume. Les thèmes
abordés furent à la fois théoriques pour certains et tournés vers des applications pour
d’autres : variétés abéliennes, corps de fonctions et courbes sur les corps finis, groupes
de Galois de pro-p-extensions, fonctions zêta de Dedekind de corps de nombres, semi-
groupes numériques, nombres de Waring, complexité bilinéaire de la multiplication
dans les corps finis et problèmes de nombre de classes.
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SÉMINAIRES & CONGRÈS 11
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lequel ζK(s)/ζ(s) est entière. On remarque que c’est conjecturalement toujours
le cas, et que c’est vrai si K/Q est normale ou si K est cubique.
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On towers of function fields over finite fields

Peter Beelen, Arnaldo Garcia & Henning Stichtenoth . . . . . . . . . . . . . . . 1

The topic of this paper is the construction of good recursive towers of
function fields over finite fields. We give an exposition of a number of known
results and illustrate the theory by several examples.

Addition behavior of a numerical semigroup

Maria Bras-Amorós . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

In this work we study some objects describing the addition behavior of a
numerical semigroup and we prove that they uniquely determine the numerical
semigroup. We then study the case of Arf numerical semigroups and find some
specific results.

On the calculation and estimation of Waring number for finite fields

Oscar Moreno & Francis N. Castro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

In this paper we present a new method that often computes the exact value
of the Waring number or estimates it. We also improve the lower bound for
the Waring problem for large finite fields.

Mathematical background of Public Key Cryptography

Gerhard Frey & Tanja Lange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

The two main systems used for public key cryptography are RSA and proto-
cols based on the discrete logarithm problem in some cyclic group. We focus on
the latter problem and state cryptographic protocols and mathematical back-
ground material.

On curves over finite fields

Arnaldo Garcia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

In these notes we present some basic results of the Theory of Curves over
Finite Fields. Assuming a famous theorem of A. Weil, which bounds the num-
ber of solutions in a finite field (i.e., number of rational points) in terms of the
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genus and the cardinality of the finite field, we then prove several other related
bounds (bounds of Serre, Ihara, Stohr-Voloch, etc.). We then treat Maximal
Curves (classification and genus spectrum). Maximal curves are the curves
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deux premiers se trouvent publiés dans ce volume (celui de Gerhard Frey étant co-
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Garcia, Gregory Kabatianskii and René Schoof, for the quality of their courses. The

first two courses are published in this volume (that of Gerhard Frey is written with

Tanja Lange) and constitute an excellent introduction, one for the geometric methods

used in cryptography and the other one for the curves and the algebraic functions fields

over a finite field.

We also want to thank the speakers of the conference who gave various and very

interesting talks, some of which gave rise to articles in these proceedings. Beyond the

speakers, we would like to thank all the participants of the conference for their active

contribution in creating a convivial and productive climate of exchange.

In addition to the E.S.F. which provided the financial support to organize this

event as an “Exploratory Workshop”, we also thank the personnel of the I.M.L. and

of the C.I.R.M. for their help and availability.

The editors


