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Abstract. In this article we consider a transmission problem with memory in a bounded
domain and varying delay term in the first equation. Under suitable assumptions on
the weight of the damping and the weight of the delay, we show the exponential sta-
bility of the solution by introducing a suitable Lyapunov functional.
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1 Introduction

In this article, we consider the transmission problem with a varying delay term,











utt(x,t)−auxx(x,t)+
∫ t

0 g(t−s)uxx(x,s)ds+µ1ut(x,t)

+|µ2|ut(x,t−τ(t))=0, (x,t)∈Ω×(0,+∞),

vtt(x,t)−bvxx(x,t)=0, (x,t)∈ (L1,L2)×(0,+∞),

(1.1)

where 0< L1 < L2 < L3, Ω=]0,L1[∪]L2,L3[, a,b,µ1, are positive constants, and µ2 is a real

number τ(t)>0 is the delay function.

We assume that there exist positive constants τ0,τ such that

0<τ0≤τ(t)≤τ. (1.2)
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System (1.1) is subjected to the following boundary and transmission conditions:















u(0,t)=u(L3,t)=0,

u(Li,t)=v(Li,t), i=1,2,
(

a−
∫ t

0 g(s)ds
)

ux(Li,t)=bvx(Li,t), i=1,2,

(1.3)

and the initial conditions:










u(x,0)=u0(x), ut(x,0)=u1(x), x∈Ω,

u(x,t−τ(t))= f0(x,t−τ(t)), x∈Ω, t∈ [0,τ],

v(x,0)=v0(x), vt(x,0)=v1(x), x∈]L1,L2[.

(1.4)

Moreover, we assume that

τ∈W2,∞([0,T]), ∀T>0, (1.5)

τ′(t)≤d<1, ∀t>0. (1.6)

The problem (1.1)-(1.4) related to the wave propagation over a body are called trans-

mission problems, which consists of two different materials, the elastic part and the vis-

coelastic part. In recent years, many authors have investigated wave equations with

viscoelastic damping and showed that the dissipation produced by the viscoelastic part

can produce the decay of the solution see [5-7] and the references therein.

For example, Calvalcanti et al. in [8] studied the following equation,

utt−∆u+
∫ t

0
g(t−τ)∆u(τ)dτ+a(x)ut+|u|γu=0, in Ω×(0,∞),

where a :Ω→R+ under the conditions that a(x)≥a0>0 on w⊂Ω, with w satisfying some

geometry restrisctions and

−ζ1g(t)≤ g′(t)≤−ζ2g(t), t≥0, (1.7)

the authors showed the exponential decay. Then Berrimi and Messaoudi [5] obtained the

same result under weaker conditions proved on both a and g. Kirane and Said-Houari

[9] considered the viscoelastic wave equation with delay

utt−∆u+
∫ t

0
g(t−s)∆u(,x−s)ds+µ1ut(x,t)+µ2ut(x,t−τ)=0, in Ω×(0,∞),

where µ1, and µ2 are positive constants. They established a general energy decay result

under the condition that 0≤µ2≤µ1. Later , Liu, [10] improved this result by considering

the equation with time-varying delay term, with not necessarly positive coefficient µ2 of

the delay tarm. For µ2=0, system (1.1)-(1.4) has been investigated in [4]; for Ω=[0,L1], the

authors showed the well-posedness and exponential stability of the total energy. Muñoz


