
No. 8] Proc. Japan Acad., 61, Ser. A (1985) 255

Asymptotic Expansions of Solutions of Fuchsian Hyperbolic
Equations in Spaces of Functions of Gevrey Classes

By Hidetoshi TAIIARA
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In this paper, we deal with Fuchsian hyperbolic equations with
Gevrey coefficients and establish the asymptotic expansions of solutions
in spaces of functions of Gevrey classes. As to the Cauchy problem in
Gevrey classes, see Tahara [3].

1o Fuchsian hyperbolic equations. Let us consider the following
equation"
( E ) (tt)u+ , tt(J’)aj,(t, x)(tt)Ju=O,

where (t, x)=(t, x, ..., x) e [0, T] X R (T>0), m e N(={1, 2, }), c--(c,
..,c)eZ:(--{0,1,2,...}), []=+...-b, l(],a)eZ+ (]q-[]=<m and

]<m), a,(t,x)eC([O,T]XR) (]q-]c[<=m and ]<m), 3t--3/3t, and
37--(/3x).. .(3/3x). Assume the following conditions"

(A-l) l(], ) e Z+ (]q-]]<=m and ]<m) satisfy
l(], a)=,c,+... +na, when J/ll-m and
/(],c)>0, when ]+]cl<m and [c[>0,
l(],a)>=O, when ]+[c]<m and

for some g, ..., x e Q such that >0 (i=1, ..., n).
(A-2) All the roots 2(t, x, ) (i= 1, ..., m) of

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

are real, simple and bounded on ((t, x, ) e [0, T] R R [[= 1}.
Then, (E)is one of the most fundamental examples of Fuchsian

hyperbolic equations. The characteristic exponents R--pI(X), ", pn(X) are
defined by the roots o

p+a_(x)p-- -F a0(x) 0,
where a(x)=[t(’(’""))a,(o,...,o)(t, x)]l,:0 (]=0, ..., m--l).

2. Asymptotic expansions in C((O, T), (Rn)). Let ’(Rn) be the
Schwartz space on R and let C((O, T), (Rn)) be the space of all C func-
tions on (0, T) with values in (Rn). Then, by applying the result in Tahara
[2] we have

Theorem 1. Assume that (A-l), (A-2) and the co.ndition"
( T ) l(], o)___/lO/1-Jf -ICnOln, when ]+la[<m and [c[>0
hold, and that p(x)- p(x) e Z holds for any x e R and 1 <=i =/=]gm. Then,
we have the following results.

(1) Any solution u(t, x) C((O, T), (Rn)) of (E) can be expanded


