ASYMPTOTIC STABILITY OF A PROBLEM WITH
KELVIN-VOIGT TERM AND BALAKRISHNAN-TAYLOR
DAMPING.

TOUALBIA SARRA

ABSTRACT. The purpose of this work is to study the energy Decay of solutions
for a nonlinear equation of the kelving voigt type with balakrishnan taylor
damping and acoustic boundary in a bounded domain in R™.

1. INTRODUCTION

we investigate for the following problem
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where  a bounded, connected set in R™(n > 1) having a smooth boundary
I' = 09 consisting of two parts I'g and I'; such that To UT; = I'. Primes denote
the time derivative, A the Laplacian in R™ taken in space variables, v the unit

normal of T' pointing towards exterior of Q and RT = (0,00) The parameters
A > 0 is a small internal material damping coefficient, a > 0, b > 0, ¢ > 0. are
constant real numbers p and ¢ are functions satisfying p(z) > 0, ¢(z) > 0 fo rall
zely.

Theorem 1.1. For the initial data (u,u1,y0) € (V N H?(Q)) x V x L? (T'y) ,there
exists a unique pair of functions (u;y), which is a solution to the problem (1)-(6)
in the class

uwe L>(0,T;V x H*(Q)), uy € L>(0,T;V )
wy € L™ (0,T; xL2()) ,y, e € L™ (0,00; L* (T'1)) .

We defined the functional energyof system (1-6) by

BE(t) =
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Lemma 1.2. For every solution u(x;t) of the system (1-6), the time derivative of
the functional

1 , |
V()= —— [ |u™ utudx—I—)\/ \Vu\de—l—g ( Vqua:> +7/ p(m)def—F/ uydl,
m+1Jg Q 4 \Ja 2 Jr, r,
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Il existe deux constantes positives M7, Mo, telles que
(1—eMy) E(t) <V(t) < (14+eMs) E(t), Vt >0, (11)
ou
()<:5<:—L
My

Theorem 1.3. If u(x;t) is a regular solution of the system (1-6) with initial values
(uo,u1,90) € (VN H2(Q)) x V x L2 (I'y) then the energy E(t) of the system de ned
by (1-6) satis es
E(t) < Me " E(0), pourt € (0,00), (12)
for some real constants M > 1 and p > 0.
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