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1. Introduction. In this paper we shall derive existence, uniqueness and regularity 
results for the solutioD: u of the following equation with damping p > 0 

{ 
~:~=D.(u+p~~) inQ, 

u + p~~ = 0 on rt, 0 < t < T, 

u(O, x) = u0 (x), ~~ (0, x) = u1 (x) in no, 

(1.1) 

where Q = Uo<t<T{t} X nt and rt = ant. Physical motivations for studying 
problem (1.1) came from continuum mechanics, see [1] for details. 

Here we assume that nt is a bounded open set of JRN with a C2 boundary which 
depends smoothly on t in a suitable sense to be discussed below. 

This work is the continuation of a previous one by P. Cannarsa, G. Da Prato and 
J.P. Zolesio, [1]. Only the regularity results are new. Exactly as in [1] we view (1.1) 
as a non-autonomous evolution problem 

{ 
u11 (t) = -A(t)(u(t) + pu'(t)), 

u(O) = Uo, u, (0) = UI, 

in the fixed Hilbert space H = L2(JRN). 

(1.2) 

Here, for each t, A(t) is an unbounded operator with domain D(A(t)) which 
does depend on t. Actually, A(t) is the unbounded operator corresponding to the 
continuous symmetric bilinear form 

defined for ({J and 1/f in Vt, where 

Vt = {({J E H 1(JRN) : ({J = 0 on rt}. 
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