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Abstract. In the first part a system of equations for an inductive charged rela-
tivistic fluid with finite conductivity is written in a space time with given metric,
taking into account thermodynamic phenomena. Speeds of propagation of various
types of waves are determined under a restrictive hypothesis concerning the heat
current q: that q depends only on the thermodynamical quantities and the gradient
of one function of these quantities.

In the second part it is shown, by a detailed study of the characteristic poly-
nomial and of its irreducible factors, that, when q is negligible, the proposed system
is non-strictly hyperbolic in the sense of J. LERAY and Y. OHYA and existence and
uniqueness theorems of a certain Gevrey class are verified the relativistic causality
principle is satisfied under some physically reasonable assumptions on the thermo-
dynamical quantities. The system becomes strictly hyperbolic (existence and unique-
ness theorems obtain in classes of functions with a finite number of derivatives)
when the fluid is both non inductive and of zero electrical conductivity.

In the third part we show briefly, by the methods of the second part, that the
equations of relativistic fluids, with an infinite electrical conductivity is also non-
strictly hyperbolic. The linearized equations (in the neighborhood of constant
values) are strictly hyperbolic.

Introduction

II est difficile d'ecrire les equations des fluides charges inductifs en
Relativite Generale: le tenseur de Maxwell pour de tels fluides, tel qu'il
nous est fourni par la theorie classique, est en effet non symetrique et ne
peut done pas etre ajoute tel quel au deuxieme membre des equations
dΈinstein. De nombreuses tentatives ont ete faites pour symetriser ce
tenseur (voir par exemple [1], [2], [3]) et interpreter le terme ainsi
ajoute comme interaction entre Γimpulsion energie materielle et le
champ electromagnetique: Γaddition de tels termes modifie evidemment
les equations du mouvement1 et conduit, pour les divers essais qui ont
ete faits, a des resultats assez peu satisfaisants: d'une part les equations
obtenues ont un aspect mathematique complique, le polynόme carac-

1 Contrairement a Γopinion parfois enoncee qu'il suffit, pour ne pas les modifier,
de prendre le terme complementaire a divergence nulle: une telle condition est elle-
meme, ίci, une restriction sur les grandeurs a determiner.


