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§1.

(1.1)

Introduction

We consider an initial/boundary value problem for a  hyperbolic

u"(x , t) = (x , t) (Of (x) (x ..(2, 0 <t <T)
u (x, 0) =-u'(x, 0) =0

equation:

(x, t) =0 (xeaS2,0< t< T).

Here 2  and D c IV is  a  bounded domain with smooth boundary a , T> 0,
, aua  2u

and w e se t u' (x, t) =  att ) ,  u "  ( x ,  t ) (x , t), and d  is  the  Laplacian.

Henceforth we always assume

(1.2) 2 (0) , E C i [0, .

Let L 2 (Q) b e  the space of all real - valued square integrable functions with the
inner probuct (•,•)L2o2) and the norm II • IlL2(p)• Let us denote the Sobolev space
of order s> 0  by Hs (S2) (e. g. Lions and M agenes [13]). Under the assumption
(1 .2 ) , for any f E ( 9 )  ,  there exists a  unique solution u= u (f) t o  (1 .1 )  such
that

u=u (f) G ' uo, T] ; 111.,(Q )) n c2( [o, v  (Q ))

and

au ( f )   eli` (0 , T; L2 (a .(2))On

(Lasiecka, Lions and T riggian i [10 , Theorem 2 .1 ]  and the argum ent in  §4 of
Yamamoto [24] ) .

T he term A (t) f  (x ) is considered a n  external force causing a vibration.
W e assume that A  is a  known non-zero 0 - function and is independent of the
space variable x, and f EL 2 (Q ) is unknown. We discuss
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