No. 5] Proc. Japan Acad., 52 (1976) 207

57. A Sharp Form of the Existence Theorem for
Hyperbolic Mixed Problems of Second Order

By Sadao MIYATAKE
Department of Mathematics, Kyoto University

(Comm. by Késaku YOSIDA, M. J. A., May 12, 1976)

§1. Introduction. In this paper we consider the following ini-
tial boundary value problem
Pu=f(z,t), for xe 2, t>0,
B = ’ f ’ ’
(P, B) uaL g(s, t) or s3940, t>0

Diu | =uy(x), (=0,1), for x e 2,
t=0

in the cylindrical domain 2 % (0, oo), where 2 is the exterior or the in-
terior of a smooth and compact hypersurface 92 in R**!, P isa regu-
larly hyperbolic operator with respect to ¢, and 92 is non-characteristic
to P. Moreover we assume that the only one of z,() and z,(») is nega-
tive for all (s, t) € 92X (0, o0), where z,(§) are the roots of P(s,t;&,1)
=0 and vy is the inner unit normal at (s,f). This condition means that
the number of boundary conditions is one. B is a first order opera-
tor:

B=B(s,t; D,, D)= b,(s, )D,,—c(s, D, D;l% ete.,
Jj=1 1

n+1
where f‘_, b,(s,t)v;=B(s,t,v,0)=1. We assume that all the coefficients
j=1

are smooth and bounded, and that they remain constant outside some
compact sets.

We are concerned with the following question: Under what condi-
tion the solution w(t) of {P, B} has the continuity for the initial data in
the same Sobolev space? The answer is just the condition (H) below,
which was derived in [2].? We state it as

Theorem 1. The necessary and sufficient condition that the ener-
gy mequality

1) (H) was introduced as a characterization of problems which satisfy

C
T Iuli,é7|Pu|3,,,

holds for any smooth function with compact support satisfying the homogeneous
boundary condition, in the case of constant coefficients. See also [1] and [3]. In
[2] we proved the existence theorem with the initial data in a weaker sense. It
is difficult to prove the estimate (1.1) as the direct extension of the arguments in
[2]. For this purpose we need more precise considerations on the global properties
of (H).



