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Abstract. In this paper, we consider a one-dimensional porous thermoelastic system with

hereditary heat conduction and a distributed delay acting only on the porous equation

without frictional damping, where the heat conduction is given by Gurtin Pipkin law. The

existence and uniqueness of the solution are obtained by the use of Hille-Yosida theorem.

Then, based on the energy method and by constructing a suitable Lyapunov functional, we

prove under some assumptions on the derivative of the heat-flux kernel, that the solution

of the system decays exponentially without any assumptions on the wave speeds.
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1 Introduction

Over decades, numerous scientists and researchers have proposed various
theories on thermoelasticity. In the classical heat diffusion theory, commonly
referred to as classical thermoelasticity, heat flow is described by Fouriers
law of thermal conductivity. This principle indicates that heat flow is pro-
portional to the temperature gradient, and the thermal conductivity equation
is defined by Fouriers law as:

q = −κθx, (1.1)

where κ > 0 represents the coefficient of thermal conductivity of the material.
In the last thirty years, there has been a growing body of research on the

analysis of the long-term behavior of porous thermoelastic systems. Casas


