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Cauchy Problems for Fuchsian Hyperbolic Equations
in Spaces of Functions of Gevrey Classes

By tIidetoshi TAtIARA
Department of Mathematics, Sophia University

(Communicated by KSsaku YOSIDA, M. ;r.A., March 12, 1985)

In this paper, we deal with the Cauchy problem for Fuchsian hyper-
bolic equations with Gevrey coefficients, and establish the well posedness
of the problem in spaces of functions of Gevrey classes.

1o Problem. Let us consider the Cauchy problem"
(tu+ t(’)a,.(t, x);u---- f(t, x),

(P) +

[u]=o=U(X), i=O, 1, ..., m--k--l,
where (t, x) =(t, x:, ..., x) e [0, T] XR (T)0), m e N (= (1, 2, )), e Z+
(={0, 1,2, ...)), a=(a, ...,a) eZ, la[=a+... +a, p(j,a) eZ+
and ]<m), a,(t, x) e C ([0, T]XR) (]+[a[m and ]<m), 3t=3/3t, and
8=(/Sx),...(O/8x). Assume the following condition"

(A-) Okm.
(A-2) p(], a) e Z+ (]+]a]m and ]m) satisy

p(], a)=k+(,, a}, when j+]a]=m and
p(j,a)>k--m+], when ]+]a[<m and
p(], a)k-m+], when ]+]al<m and

for some ,=(,, ..., ,) e Qn such that ,,0 (i=l, ..., n), where

+... +,a.
(A-3) All the roots 2, (t, x, ) (i=1, ..., m) o

2+ ay,(t,x)2=0
j+[a[=m

are real, simple and bounded on {(t, x, ) e [0, T]XR XR []=1}.
Then, the equation is one of the most undamental examples of

Fuchsian hyperbolic equations. The characteristic exponents p=0, 1, ...,
m----1, p(x), ..., p(x) are defined by the roots of

0=p(p-1)...(p-m+ 1)+a_(x)p(p--1)... (p--m+2)
+... +a_,(x)p(p-1). .(p-re+k+ 1),

-a,(o,...,o)(t, x))]0 (]<m).where a(x)=(t(,(,

2. Well posedness in C([0, T], 8(R)). Let C(Rn) be the Schwartz
space on R and let C’([0, T], 8(R)) be the space of all C functions on
[0, T] with values in 8(R). Then, by applying the result in Tahara [6] we
have

Theorem 1. Assume that (A-1)(A-3) and the condition"
(W) p(], a)k--m+]+(,, a}+[a[, when ]+[a[<m and
hold, and that p,(x), ..., p,(x) e {2 e Z; 2m-k} for any x e R. Then, for


