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§1. Introduction

In his remarkable article [1], Y. Ohya considered the Cauchy problem for
linear partial differential equations of order s which has real characteristic
roots of constant multiplicity and proved its well-posedness in the Gevrey classes
Yoe(l<la<lm|(m—1)) and the existence of a finite domain of dependence.
There no condition is assumed on the lower order terms, which differs very
much from the well-posedness in &, cf. [9]. These facts seem to imply that
Gevrey classes are suitable spaces to treat hyperbolic differential equations.

Since then the Cauchy problem in Gevrey classes has been studied in detail
from various viewpoints, e.g. Leray-Ohya [2], Steinberg [4], Beals [5], Ivrii
[6], etc. However we should remark the followings. In [1], [2], [4], the
smoothenss of the characteristic roots play an essential role. In [5], [6], the
smoothness of the characteristic roots is not assumed, but it is assumed in [5]
that the coefficients do not depend on time variable # and also that the character-
istic roots do not vanish, and in [6] that the coefficients of the principal part of
the differential operator are analytic.

Now we state our result. Consider the partial differential equation of
second order

(1.D) L[2]=8%—0,(a¥024)— 60— cu=f(x, ?),

(x,)eR=R"X[0, %], #>0, where 8=0;44a0;+8°, a¥(x,t)=a’(x,t), it is
supposed that repeated indices are summed from 1 to #, e.g. 9,(a¥0,u)=337 ;_;
9;(a¥10m)V.

Definition 1.1.  (»{%., ¥, ).
We say that $(x)E & belongs to 3. if for any compact set K, there exist

1 Throughout this paper, we use the following abbreviations and function spaces: x=(x1, x2,-+, %),
§=(f1, 2, oy fﬂ)) pz(/’l’}’% --+, pn); pi are non-negative integers, |2 |=P1+P2++Pm ei=(0, -+,
1, -, 0), 9:=0/3¢, 0;=0[dxi, 0P=081P10aP2-+-0utn, PG(x)=dip (), Vip(x)={$(x)} z;, (2, ¥)=
[t @z, lulle= [ ).
¢& & means that ¢ is an infinitely differentiable function, ¢(x)& D ;2* means that ¢(x) and all
of its derivatives (in the distribution sense) are square integrable. ¢(x, )& 9 12*°[0, £] means that
t—>p(x, )E D27, 0<t<4, is infinitely differentiable, cf. [8].




