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1. Introduction. In this paper we are concerned with the strong
solution of the following nonlinear hyperbolic evolution equation

(E) ddt (t)+A(t)+OI( -(t) f(t), 0<t<T_

in a real Hilber saee H. Here A is a. ositive self-adjoin oerator
in H. Pot each t e [0, T], K(t) is a closed convex subse of H and
is he subdifferential o.f I, which is the indicator function of K(t).
We denote the inner rodue and he norm in H by (., .) and
respectively. or each t e [0, T], le P(t) denote the ro.jeetion operator
o.f H onto K(t). oreover we assume the following conditions for A
and K(t).

(A.1) here exists e L(0, T H) such tha for a.e. t e [0,
every z e K(t) and s>O, (l+sA)-’(+s(t)) e K(t).

(A.) here exists a strongly absolutely continuous function
b [0, T]H such ha b(t) e D(A/) K(t) for a.e. t e [0, T] and
e L(0, T; H).

(A.3) For each x e H, P(.)x [0, T]H is strongly measurable.
(A.4) There exists a. continuous function :R+R such that

for each h e ]0, T[ and v e C([0, T]; H),

P(s+h)v(s)-P(s)v(s)l dsh% sup [v(t)l
te[0,T]

Definition. Let u: [0, T]H. Then u is called a. strong solution
of (E) on [0, T] if (i) u e C([0, T] H), (ii) du/dt is strongly absolutely
continuous on [0, T], (iii) u(t) e D(A) and du(t)/dt e K(t) for a.e. t e [0, T]
and (iv) u saisfies (E) for a.e. t e [0, T].

Now we state our main theorem.
Theorem. Suppose that the assumptions stated above are satis-

fied. Then for each f e W’2(0, T H), Uo e D(A) and Vo e D(A/2) K(0),
the equation (E) has a unique strong solution u on [0, T] with u(O)=Uo
and (du/dt)(O)=vo. Moreover, u has the following properties.

( ) AueL(O,T;H).
(ii) u(t) e D(A2) for every t e [0, T] and A2u e C([0, T] H).
(iii) du(t)/dt e D(A) for a.e. t e [0, T] and Adu/dt e L(0, T ;H).
(vi) d2u/ dt e L(O, T; H).
In the case where K(t)=K is independent of t, the existence and


