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Characterization of the Well.Posed Mixed Problem
for Wave Equation in a Quarter Space
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Department of Mathematics, Kyoto Industrial University

(Comm. by Kinjir8 KVNUGI, M. Z..., Feb. 12, 1974)

1. Introduction. R. Sakamoto [6] and H. 0. Kreiss [3] had
proved the existence and the uniqueness of a solution or hyperbolic
mixed problem in Sobolev space under the uniform Lopatinski’s con-
dition. Recently, S. Miyatake [5] obtained the necessary and sufficient
condition under which the mixed problem for second order hyperbolic
equation with real variable coefficients is L-well posed. In the case
where the coefficients are constant, R. Sakamoto [7] obtained the nec-
essary and sufficient condition under which we can solve the mixed
problem or general higher order hyperbolic equation in C-space.

In this note we try to solve the following hyperbolic mixed problem
in C(V(to))-space, V(to) {(t, x, y) t> to, x> 0, y e R-},

D--D-- D, u= u=f(t, x, y) in V(to)
(1.1) ](u, Dtu)=(o,)=(x, y) on Vo(to)=V(to){t=to}

(B(t, y; Dt, D,D)u=g(t, y) on V(to)=V(to){x=O},
where B=D+bo(t, Y)Dt+ b(t, y)D,+c(t, y), and Dr: --,

D=--i D=(D,... D )=--i(,. )
We assume that b0, b (i= 1, ., n-- 1) and c belong to (R), and

that b0 and b (i-1, ..., n-l) are real-valued.
If a solution u(t, x, y) of (1.1) belongs to C(V(to)), then

(1.2) D(Bu)t=o=Dgt=to, k=0, 1,..., m.

If we rewrite (1.2) by using f, and g, we get the compatibility con-
ditions of order m for f, and g.

Definition 1. The mixed problem (1.1) is said to be -well posed
(at t=t0) if the following two properties hold
(E.1) or any (f , g) e C(V(to)) C(Vo(to)) C(V(to)) which satisfy

the compatibility conditions of order 2 there exists a unique
solution u(t, x, y) o (1.1) in C(V(to)),

(E.2) there exists a positive constant 2 such that the value of the
solution of (1.1) at (tx, xx, Yl)e V(to) depends only on the data
in C(t,,x,,y,)= {(t, x, y) e V(to) t--t < --[(x, y)--(x, y)}.


