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Abstract. We consider a dynamical system with delay described by a dif-
ferential equation with partial derivatives of hyperbolic type and delay with

respect to a time variable. We establish a k(t)-stability of weak solution under

suitable initial conditions in Rn, n > 4 by introducing an appropriate Lya-
punov functions.

Introduction

The phenomena of delay appear naturally in the modeling of many real processes.
Physic, biology, ecology, engineering sciences and telecommunications are areas in
which differential equations are involved, the evolution of which depends not only
on the value of their variables at present, but also part of their ”history”, that
is, values at a time t1 < t. These problems are thus said to be ”delayed”. The
analysis of stability for constant or variable delays, single or coupled systems of
viscoelastic wave equations in bounded domain has attracted a lot of attention
in recent decades. The first studies on the stability of delayed systems mainly
concerned constant delays. Since the constancy of delay is a hypothesis rarely
tested in real life, the case of variable delays (known or unknown) has also been
the subject of much research. Define the major delays for which there is a known
reality ν1 > 0, such that

0 ≤ ν(t) ≤ ν1
As we have said, delayed systems are dynamic systems governed by differential equa-
tions dealing with both present and past values. To begin with, let u = u(x, t), x ∈
Rn, n > 4, t ∈ [0,∞), we consider the following problem u′′ + φ(x)∆2

x[u− ϑ(t)
∫ t

0
µ(t− τ)u(τ)dτ ] + µ1u

′ + µ2u
′(t− ν(t)) + h(u) = 0,

u(0, x) = u0(x), u′(0, x) = u1(x),
u′(x, t) = h0(x, t), t ∈ [−ν(0), 0),

where u0(x), u1(x) and h0(x, t − ν(0)) are given. The function (φ(x))
−1

= g(x) is
the density. The constants µ1 and µ2 are two real numbers. The time-varying delay
is given by the function ν(t). The function h(u) is considered as a source term.
With respect to the relaxation function µ and the potential function ϑ, are assumed
to be satisfy some hypothesis.
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