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Préface

Les dix-septiemes Journées Arithmétiques ont rassemblé 2 Genéve 213 mathéma-
ticiens de 26 pays, du 9 au 13 septembre 1991. Treize conférenciers ont présenté
des exposés généraux accessibles 2 ’ensemble du public; prés d’une centaine de
communications plus spécialisées ont été réparties en quatre sessions paralleles. Le
présent volume contient les textes de quelques-uns de ces exposés.

Ce congres s’est déroulé sous le patronage de la Société Mathématique Suisse.
Il a en outre bénéfici€ du soutien des institutions suivantes:
Université de Geneéve; Fonds national suisse de la recherche scientifique; C.N.R.S.;
Académie suisse des sciences naturelles; Société Académique (Genéve); Etat de
Geneve; Etat du Valais; 3¢me Cycle romand de mathématiques; Association Jan
Hus (Lausanne); Caran d’Ache S.A. (Geneve); L. B.M. (Suisse) S.A.

En ce qui concerne le présent volume, nous tenons a exprimer notre gratitude aux
quelque 40 rapporteurs anonymes, qui avec efficacité et rapidité ont abattu un travail
considérable. Leurs remarques et critiques ont formé une contribution essentielle a
la composition, la forme, et parfois le fond de la version définitive de ces comptes
rendus.

Daniel Coray et Y.-F. S. Pétermann

JA2l
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Résumés

et dates de réception des manuscrits

Conférences

KALMAN GYORY - Some recent applications of S-unit equations 26.3.92

In this survey paper, some new applications of .S-unit equations are presented
to certain arithmetic graphs and irreducible polynomials, to a conjecture on common
polynomial divisors of trinomials, to families of solutions of decomposable form
equations, to certain generalized systems of S-unit equations, and to binary forms
and decomposable forms of given discriminant. Further, some consequences of a
generalization of Baker’s type inequalities are discussed for S-unit equations.

MARC HINDRY - Sur les conjectures de Mordell et Lang (d’apreés Vojta, Faltings
et Bombieri) 4.2.92 (remarque 'derniére minute’ 5.5.92)

I present the new proof of Mordell’s conjecture found by Vojta and the gen-
eralization proven by Faltings: a subvariety of an abelian variety has only finitely
many points rational over a number field, whenever it contains no translate of suba-
belian variety”. The paper also describes further simplifications due to Bombieri and
some applications of these results, especially to the study of algebraic points of given
degree on a curve.

K. RAMACHANDRA - On Riemann zeta-function and allied questions 13991
(revised 'Postscript’ 25.5.92)

A. RAPINCHUK - Congruence subgroup problem for algebraic groups: old and
new 5.11.91

The paper is an up-to-date survey of the congruence subgroup problem. It
contains the statement of Serre’s conjecture on the congruence subgroup property
for S-arithmetic subgroups of simple simply connected groups of S-rank > 2, and
most of the results that confirm it. Besides, some new methods of attacking the
congruence subgroup problem are described which provide new examples of groups
with the congruence subgroup property.

S. M. F.
Astérisque  209**  (1992) n
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A.J. ScHOLL - Modular forms and algebraic K-theory 14.2.92

This paper is a slightly expanded version of the talk given at the conference.
We sketch an example of a non-trivial element of K, of a certain threefold, whose
existence is related to the vanishing of an incomplete L-function of a modular form
at s = 1. This is preceded with a simple account, for the non-specialist, of some of
the conjectures (mostly due to Beilinson) which relate ranks of K -groups and orders
of L-functions, supplemented by examples coming from modular forms.

TETSUII SHIODA - Some remarks on elliptic curves over function fields 25.17.91

As a supplement to my talk "Mordell-Weil lattices and sphere packings’ at JA91
in Geneva, I discuss some basic results on the L-function of an elliptic curve over a
function field with a finite constant field, from the viewpoint of Mordell-Weil lattices.
Some explicit examples are given.

Autres exposés

YVETTE AMICE et BRUNO KAHN - Sommes de puissances dans les corps finis
9.1.92

The higher levels of a field F', studied among others by Parnami, Agrawal,
Rajwade and Revoy, are defined like the ordinary level, as the smallest number of
n-th power summands necessary to represent —1, where n is a power of 2. When F'
is a finite field F, (¢ odd), the increasing sequence of higher levels stabilises from
h(g) on, where h(q) is the dyadic valuation of ¢ — 1; its supremum is denoted here
by s(g). It appears that s(¢) = 2 unless ¢ = p or p?, with p =char F', and s(p*) = 2
or 3. If ¢ = p, the Weil (or Jacobi) sums estimates imply that s(p) = 2 as soon
as p > 24*(P), However, computations performed up to 10° hint that this bound is
much too big in practice, and at least for small values of h(p) (h(p) < 7), one has
s(p) = 2 as soon as p > 2272k(P), Similarly, computations find no prime p such
that s(p®) = 3 up to p = 101 711873. We believe that these experimental results
exemplify general phenomena, but so far have no theoretical explanation for them.

A-M. BERGE, J. MARTINET et F. SIGRIST - Une généralisation de I’algorithme
de Voronoi pour les formes quadratiques 7.1.92

Ainsi que Voronoi 1’a montré en 1908, les formes quadratiques définies posi-
tives parfaites de dimension donnée peuvent étre classées au moyen d’un algorithme
explorant un graphe. Les résultats récents de Jaquet pour la dimension 7 indiquent
clairement que cette dimension marque la limite des possibilités actuelles.

Nous montrons dans cet article comment une extension de I’algorithme original
permet de traiter des variantes utiles du probléme initial, et en particulier de classer
les formes parfaites avec groupe d’automorphismes donné.

12



RESUMES

VALERIE BERTHE - De nouvelles preuves automatiques” de transcendance pour
la fonction zéta de Carlitz 25.1191

Carlitz a défini une fonction ¢ qui est I’analogue pour le corps fini F, de la
fonction ¢ de Riemann. Yu a montré, en utilisant les modules de Drinfeld, que
¢(s)/I1* est transcendant pour tout s non divisible par ¢—1, II étant une série formelle
analogue au réel 7. Je donne ici une preuve par les automates de la transcendance de
¢(s)/TI° pour ¢ # 2 et 1 < s < ¢ — 2, en utilisant le théoréme de Christol, Kamae,
Mendes France et Rauzy.

GauTaMI BHOWMIK - Divisor functions of integer matrices: evaluations, aver-
age orders and applications 18.11.91

We extend the concept of divisor functions to matrices over Z and prove a
recursion in the size of the matrix. A special case of the Kdcher zeta function helps
us obtain average orders.

We give examples of connections of our results with Hecke algebras and partition
functions.

TED CHINBURG and BoAs EREz - Equivariant Euler-Poincaré characteristics
and tameness 2.12.91

In this paper we define an Euler-Poincaré characteristic which is the basis for
generalizing to tame coverings of schemes the theory of the Galois module structure of
rings of algebraic integers. First we define tame (G-coverings of schemes f : X — Y,
where G is a finite group. Then, under the assumption that the schemes are proper
and of finite type over a noetherian ring A and given T a coherent G-sheaf on
X, we define the Euler-Poincaré characteristic x RI'*(f.((T')), which is an element
of the Grothendieck group CT(AG) of all finitely generated AG-modules which
are cohomologically trivial as G-modules. In fact the definition applies to certain
complexes of sheaves on X which occur in applications. In an appendix we include
a proof of a variant of the well known Lemma of Abhyankar characterizing tame
G-coverings of schemes.

GREGORY A. FREIMAN - On the structure and the number of sum-free sets
13.9.91, and in revised form 10.6.92

A finite set A of positive integers is called sum-free if AN (A + A4) = 0.

For n odd, {1,3,5,...,n} and {21 242 n} are examples of such sets.

Denote by m and ¢, respectively, the largest and smallest elements of A and by
a the cardinality of A.

We show that if the cardinality of the sum-free set A does not differ much from
%, then A does not differ much from one of the two examples mentioned above.
More precisely, if a > 1—52-€ + 2, then either all elements of A are odd or A contains
both odd and even integers and m > a.

It is shown that if a > ¢+ 2 then the number of such sum-free sets is O(2"/?)
which proves for such sets the conjecture of P. Cameron and P. Erdos.

13
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DAVID HARARI - Groupes de Brauer de certaines hypersurfaces 25.11.91

Soit k un corps de nombres, V I'hypersurface de A} d’équation y? — az? =
f(z1,.yTn—2)g(z1, ..., Tn-2), avec a € k* — k*2, f et g polyndmes irréductibles
de degré 2 premiers entre eux. Soient ¢, ¥ les formes quadratiques obtenues en
homogénéisant f et g ; on suppose que l’intersection de leurs noyaux est réduite
a 0. Soit X un modele projectif lisse de V. Alors, quand n > 6, X vérifie le
principe de Hasse et ’approximation faible. Quand n = 5, I’obstruction de Brauer-
Manin au principe de Hasse et a 1’approximation faible pour X est la seule, et c’est
encore le cas quand n = 4 si les coniques définies par ¢, 1> sont lisses et se coupent
transversalement suivant deux paires de points conjugués.

WERNER HURLIMANN - A short proof of the Albert-Brauer-Hasse-Noether the-
orem 28.1091

We present a short proof of the Albert-Brauer-Hasse-Noether theorem on the
Brauer group of a global field. The connection between Galois cohomology and
algebraic tori theory is emphasized.

Let K/k be a finite Galois extension of arbitrary fields with group G, then the
relative Brauer group is Br(K/k) & H*(G,K*) & H(G,Ti(K)), where T is the
algebraic k-torus associated to the augmentation ideal I of G. When k is a global
field, we use fundamental facts from algebraic tori theory, Tate-Nakayama duality
and modemn versions of Grunwald-Wang’s lemma to deduce the short exact sequence

0————Br(k)————®Br(k,)———Q/Z————0,

where k, runs over the completions of % at all places v of k.

W. JENKNER - Les corps p-adiques dont les groupes de Galois absolus sont
isomorphes 14.11.91

Soit p un nombre premier quelconque (on remarquera notamment le cas p = 2).
On considere deux extensions finies K et L de Q,, contenues dans une cloture
algébrique Q,. Si les groupes de Galois Gal(Q,/K) et Gal(Q,/L) sont des groupes
topologiques isomorphes, on démontre que les sous-extensions abéliennes maximales
de K/Q, et de L/Q, sont identiques.

J. KAczorOWSKI - The boundary values of generalized Dirichlet series and a
problem of Chebyshev 24991

There is an old conjecture of Chebyshev saying that there are more primes p = 3
(mod 4) than p = 1 (mod 4). S. Knapowski and P. Turdn have given a quantitative
interpretation of this statement. We prove a theorem about the boudary values of
general Dirichlet series and show its relevance to Chebyshev’s problem. In particular
it turns out that the Knapowski-Turdn conjecture is false at least if we accept the
Riemann Hypothesis for L-functions (mod 4).
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RESUMES

A. and J. KNOPFMACHER - Metric properties of algorithms inducing Liiroth
series expansions of Laurent series 18.11.91

We investigate ergodic and metric properties of the polynomial ’digits’ occuring
in certain Liiroth-type series representations of formal Laurent series over finite fields.
In particular, relative to Haar measure on power series with zero constant term,
the results stated or derived in detail include the existence almost everywhere of a
Khintchine-type constant, and of various other metric conclusions on the frequency
or distribution of given ’digit values’.

JoAN-C. LARIO - Serre’s conjecture on Galois representations attached to Weil
curves with additive reduction 15.11.91, and in revised form 21.4.92

In a joint work with P. Bayer [Ba-La 91] we verify Serre’s conjecture (3.2.4-)
(in Duke J.) for the Galois representation defined by the p-torsion points of p-vertical
Weil curves. In this paper our purpose is to emphasize the difference between the
p-vertical and the p-horizontal cases in order to check Serre’s conjecture. Several
numerical examples, collected by computer calculations, lead us to give a conjecture
which implies (3.2.4-) for the horizontal case.

MIROSLAV LASSAK - Some remarks on the Pethé public key cryptosystem
18.11.91

This note aims to point out that under certain conditions the public key cryptosys-
tem introduced by Petho in [1] can be broken in polynomial time. This gives some
additional conditions which should be imposed on the choice of some parameters of
the secret part of this system.

ToM MEURMAN - A simple proof of Voronoi’s identity 1.11.91

A comparatively simple proof of Voronoi’s identity is given. The proof does not
depend on the functional equation for the Riemann zeta-function nor on properties of
Bessel functions.

B.Z. MoOROZ - On representation of large integers by integral ternary positive
definite quadratic forms 13.9.91, and in revised form 22.10.91

We prove a conjecture of Heath-Brown to the extent that every sufficiently large
integer congruent to 7 modulo 8 is represented by the quadratic form z2 4 y2 + p322,
where p is a rational prime congruent to 5 modulo 8 (in particular, by the form
z? + y? + 1252?), and discuss some related results.

RUDOLF SCHARLAU and CLAUDIA WALHORN - Integral lattices and hyperbolic
reflection groups 20.11.91, and in revised form 21.9.92

The aim of this paper is to study arithmetic groups of isometries of hyperbolic
spaces which are generated by hyperplane reflections. This leads to the notion of
reflexive Lorenzian lattices.
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The main contribution of this paper is to give many new examples of such lattices
in dimensions 3 and 4. These lattices give rise to maximal, pairwise non-conjugate
arithmetic reflexion groups on hyperbolic 3-space, respectively 4-space. The method
belongs to the arithmetic theory of quadratic forms.

HIRONORI SHIGA - On the transcendency of the values of the modular function
at algebraic points 11.11.91, and in revised form 22.1.92

In this note we study an abelian variety A defined over @. We characterize the
abelian variety of CM type by its property of periods. The obtained result yields
the criterion for algebraicity of the values of the Siegel modular function at algebraic
points and of various other modular functions.

S. SRINIVASAN - Two results in number theory 13.12.91, and in revised form 11.6.92
Here we present two results which were observed while studying a conjecture from
S.K. Zaremba.

V.I. YANCHEVSKII - K-unirationality of conic bundles over large arithmetic
fields 15.11.91

We prove that if a conic bundle surface over a rational curve is defined over
a pseudo-real closed (or p-adically closed) field K and has a K-rational point then
it is K-unirational. We also obtain the corresponding result for the so-called ’large’
arithmetic fields K, which are suitable intersections of finitely many Henselizations

of Q.
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