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EXPONENTIAL STABILITY AND DISPERSION ANALYSIS FOR A POROUS

ELASTIC SYSTEM WITH LOCALLY DISTRIBUTED DAMPING

——————————————————

Abstract. This work is concerned with the porous elastic system

ρutt − µuxx − bϕx = 0 in ]0, L[×]0,∞[
Jϕtt − δϕxx + bux + ξϕ+ a(x)ϕt = 0 in ]0, L[×]0,∞[

(1)

where ρ, µ, J , δ, ξ are positive constants and b ̸= 0 is constant such that b2 ≤ µξ.
Together with (1) are the boundary conditions

u(0, t) = u(L, t) = ϕx(0, t) = ϕx(L, t) = 0 in ]0,∞[, (2)

and the initial conditions

u(x, 0) = u0(x), ut(x, 0) = u1(x), ϕ(x, 0) = ϕ0(x), ϕt(x, 0) = ϕ1(x) in ]0, L[. (3)

We consider the following relations

ρ

µ
=

J

δ
and b2 = µξ. (4)

We will prove the spectrum determined growth (SDG) property and, by using the dis-
persion analysis, we prove that the system (1)-(3) has a non-physical spectrum (when
a(x) = 0) and that this spectrum is eliminated by taking a constant damping. We will
use a fixed-point argument to show if a ∈ L∞(0, L) satisfies

a =
1

L

∫ L

0

a(x)dx > 0 (5)

system (1) is exponentially stable.

——————————————————
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