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ABSTRACT

The aim of this work is to study the algebraic points on the graph or on the
image of an analytic homomorphism ¢ : Gé - Ga , Wwhere G' and G" are two
connected commutative algebraic groups which are defined over the field @ of
algebraic numbers. Assuming that no power of ¢ is rational, one gets (in certain
circumstances) upper bounds for the number of Z-linearly independent algebraic
points on the graph. For the study of the image one has to assume that the algebraic

dimension of (the Zariski closure of the image of) ¢ is sufficiently large.

The first chapter introduces some basic results on transcendental numbers and
algebraic groups , together with the definition and study of a distribution coeffi-
cient (the generalized Dirichlet exponent) which will play an important role in

several dimensional problems .

The second chapter gives at an elementary level the results on linear groups

which will be needed in the sequel.

The third chapter deals with one-parameter subgroups ¢ : C - GC whose derivatives
at the origin is defined over § (such homomorphisms are called "mormalized" ) .
Among the applications of the general theorem (mainly due to Lang, with a refinement
using a result of Serre, Appendice II), worth mentioning is the case where G is
an extension of an elliptic curve by the multiplicative group : using a descrip-
tion (communicated by Serre) of the exponential map of such a group, one gets results
on elliptic integrals of the third kind.

In chapter 4 there is no arithmetic assumption on the derivative at the origin of
o : C= Gc. Then there are at most two linearly independent algebraic points on the

graph, and a similar statement holds for the image.

In chapter 5 we begin the study in several variables : let ¢ : ¢t o Gc
be a normalized analytic homomorphism . Using a result of Bombieri (genera-
lizing the so-called Schneider - Lang criterion) one gets a several dimensional gene—

ralization of the results of chapter 3 .

In the case of abelian varieties of CM type, deep results on linear independence
have been derived by Masser and Lang . In chapter 6 these results are used for the
study of the algebraic points on the graph of a (non-normalized) analytic homomor-
phism ¢ : ¢t 4 Gc .
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ABSTRACT

A different subject is treaded in chapter 7, where we give a general treatment of
the Schwarz lemma in several variables. This leads to important problems for higher

dimensional diophantine investigations.

These Schwarz lemmas are used in chapter 8 for the study of the graph and the

image of an analytic homomorphism ¢ : Cn 2+ G in connection with a problem of

c ’
Weil and Serre on a certain type of characters of the idéle - class group of an

algebraic number field.

The first appendix, by Daniel Bertrand, gives a survey of the p- adic case and
of its applications . The second appendix, by Jean-Pierre Serre, provides a proof
of several properties of commutatives algebraic groups which are needed in trans-

cendence proofs.
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