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234, On the Mixed Problem for the Wave Equation
with an Oblique Derivative Boundary Condition

By Mitsuru IKAWA
(Comm. by Kinjiré KUNUGI, M. J. A., Dec. 12, 1968)

1. Introduction. On the mixed problem for hyperbolic equa-
tions, only few results have been derived. Indeed, up to now, even
for second order equations only the problems with the Dirichlet type
boundary condition and with the Neumann type boundary condition
are studied satisfactorily, and concerning the wave equation we don’t
know whether the problem with an oblique derivative boundary con-
dition is well posed or not.

In this note, we show that the above problem in a half space is
not well posed in L2-sense.

At first we explain the well-posedness in L?sense. Let 2 be a
sufficiently smooth domain in R*, L be a second order hyperbolic oper-

ator with coefficients in $(2 x [0, T]) and B=b, (x, t: %) + by(z, t)%

be a first order differential boundary operator. Consider the mixed
problem
1.1) Lluz, )]l=sf(x,t) in 2X(0,T)
(39) {(1.2) Bu(z, t)=0 on 02xI[0,T]
13) e, 0=u@), 2@, 0=u).

Definition. The mixzed problem (P) is said to be well posed in
L’-sense if for any initial date {uy(x), u,(x)} e N={(u, v): ue H(Q),
ve H(Q) satisfying b, (x, 0: 676)“-'_ by(x, 0)v=0 on 0RQ} there exists
one and only one solution of (P) in EAH(Q))NENHYD)) N ENLAQ))
satisfying L [ul=0 and the following energy inequality holds for
te[0, T1.

14 Jul, t>||m<,,>+\ U (g, t)” <O+ 6@ ).

Then our result is

Theorem. In the case Q2={(x,y): x>0, —oco<y< oo}, Lz%
— aag; aayz and B= ai+ b aa , Where b is any non zero real constant,

then the mixed problem (P) is not well posed in L*-sense.
Hereafter we denote by (P,) the mixed problem for the above £,

1) fe&¥E) means that f is k times continuously differentiable in ¢ as E-
valued function.



