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1. Introduction

We are concerned with the Cauchy problem for strongly damped wave equations in (0, +00):

utt(tvm) - uml’(ta {E) - uzrt(t7m) =0, (t7£L') € (Oa OO) X (0’ -I-OO), (11)
u(0,2) = up(x), u(0,2) =ug(z), =€ (0,+00), (1.2)
u(t,0) =0, te(0,+00), (1.3)

where the initial data ug and u; can be chosen such as
[ug, u1] € Hy(0,00) x L2(0,00).

The unique existence of weak solution u € C([0, +00); HE (0, 00)) NCL([0, +00); L2(0,00)) to (1.1)(1.3) can
be discussed by the method due to [10]. For the solution u (¢, z) and the initial data (ug,u1) we can consider
the odd extension of u(¢,x) and w;(z) (j = 0,1) to the whole space (—o0, 00) as follows:
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u(t,x z>0
v(t,x) = (¢,2) -
—u(t,—z) =<0

and for j = 0,1,

vj(x):{“j(af) x>0

—uj(—z) x<0.
It is easy to check that the function v(¢, x) becomes a solution to the Cauchy problem below:

Vet (t, &) — Vg (, ) — Vgt (t,2) =0,  (t,2) € (0,00) x R, (1.4)
v(0,z) = vo(x), v(0,2) =v1(z), z€R. (1.5)

It should be noticed that the initial data v;(z) (j = 0,1) and the solution v(¢, ) satisfy

/vj(x)dx —0 (j=0,1), (1.6)

R
and
/v(tw)dm =0, t>0. (1.7)
R

By the way, recently Tkehata proved the following result in [8]. In fact, he has dealt with the more general
dimensional case.

Theorem 1.1. (See [8].) If [vo,v1] € (HY(R) N LYY(R)) x (L2(R) N LYY(R)), then the solution v(t,x) to
problem (1.4)—(1.5) satisfies

2

JIFtet )@ - { et g e
R

€l

< C(Jorl3 + wol2)t2 + Clloa[13.1¢7% + Cllvol|? 1872 + Ce(|[vr ]| + [vo]|?)

with some constants o > 0 and C > 0, where

Py = /vo(:c)d:c, P = /vl(:c)dx.

Rn R n

Unfortunately, in our case we have an unlucky property shown by (1.6), that is to say, if one applies Theo-
rem 1.1 to problem (1.4)—(1.5) one can have nothing about the asymptotic profiles of the solution v(, z) be-
cause of (1.6) (Py = P; = 0). This implies that we can know nothing about the asymptotic profile of the orig-
inal solution u(t, ), which satisfies u(t,x) = v(t, z)|z>0. In connection with this, recently Said-Houari [13]
studied asymptotic profiles of solutions for the Cauchy problem of the usual damped wave equation:

utthquut:O, t>O,IE€Rn,

together with initial data [ug, ui] satisfying [, uj(x)dz =0 (j = 0,1) plus weight conditions.

The purpose of this paper is to remake Theorem 1.1 in order to catch asymptotic profiles of solutions
to problem (1.4)-(1.5) with (1.6), and is to apply the obtained result to the original half space prob-
lem (1.1)-(1.3) in order to know the profiles of the solution u(t,x) as t — +o00. The restriction to the one
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