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1. Introduction.

In this paper we are concerned with the energy decay and nondecay prob-
lems of solutions to the wave equation

w”—Aw—{—lw-i—‘B(x, t, wt)LUz = O, (x, t) = RNX(O, OO) (11)

with initial data
w(x, 0) = w(x) and wx, 0) = wy(x), x=R". (1.2)

Here w,=ow/0t, w;=0*w/ot?>, A is the N-dimensional Laplacian, =0 and
B(x, t, w,)w, represents a dissipative term. In the following it is restricted to

the power nonlinearity
B(x, t, wix, 1) = b(x, Hlwx, )| #7* (L.3)

with b(x, £)=0 and p>1, or to the cubic convolution

Bx, 1, witx, ) = (Vowi0)() = || Vie—pywity, ordy - .9)

with V,(x)=|x]7 (0<y<N). In order to guarantee regularities of solutions,
we require in (1.3)

16:(x, DI+ 1V0(x, O] = Cb(x, 1) (1.5)

for some C>0, where Vf=(d,f, -+, Oxf), 0;=0/0x;.

We use the following notation: LP? (1<p< o) is the usual space of all L?-
functions in RY¥; If X is a Banach space and ICR is an interval, then by
C{; X) and L?(I; X) we mean the space of all X-valued continuous and L?-
functions on I, respectively; H® (k=1, 2, ---) is the Sobolev space with norm

1l ={ 2, { 17 rmid" < o,

ISk

where a are the multi-indices; E is the space of pairs f={f,, f.} of functions



