Dynamics of Continuous, Discrete and ]mfulswe Systems
Series A: Mathematical Analysis 31 (2024) 149-16

Copyright (©2024 Watam Press http://www.watam.org

GENERAL STABILITY FOR A NEUTRAL
DELAYED POROUS-ELASTIC SYSTEM

Sara Labidi!, Houssem Eddine Khochemane®* and Abdelhak Djebabla3

1Laboratoire d’analyse numérique, optimisation
et statistique (LANOS), Annaba, Algrie
1Université Badji Mokhtar-Annaba BP 12,
Annaba 23000 Algérie
E-mail: sarralabidi2222@gmail.com; sarra.labidi@univ-annaba.org

2Ecole Normale Supérieure d’Enseignement Technologique de Skikda
E-mail: khochmanehoussem@hotmail.com

3 Laboratory of Mathematics, Dynamics and Modelization, Annaba, Algeria
E-mail: adjebabla@yahoo.com

Abstract. In this article, we consider a one-dimensional porous-elastic system with dis-
tributed delay of neutral type and a nonlinear damping term. First, we give an existence
and uniqueness result of the solution by using the Faedo—Galerkin method. Then, using
the multipliers method with some assumptions on the kernel of the neutral delay term
and certain properties of convex functions, we show that the dissipation given only by the
nonlinear damping term is strong enough to control the effects produced from this type of
delay which is a more general class than the classical delay. We establish a general stability
of the solutions for the case of equal speeds of wave propagation.
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1 Introduction

In the present work, we consider the following porous-elastic system with
nonlinear damping term and subject to a distributed delay of neutral type
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where the functions u and ¢ represent, respectively, the displacement of the
solid elastic material and the volume fraction. The parameter p designate




