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Abstract: A rigid linear heat conductor with memory effects is considered.
Some results about state-space representation, minimality and controllability
of heat conductors with memory kernel of exponential type are presented.
In such a context, the asymptotic behavior and the existence of a bounded
absorbing set for solutions of the energy equation are studied by means of a
suitable class of quadratic free energies.
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1 Introduction

In this paper we consider a rigid linear heat conductor with memory effects — within
the framework proposed by Gurtin and Pipkin [10] — when the memory kernel is finite
sum of exponentials, namely

K̇(s) =

n∑

i=1

bi e
−ai s,

where n is a positive integer, ai, bi ∈ R, ai > 0, i = 1, 2, . . . , n.
On the basis of Coleman’s results concerning materials with memory [3], a non-linear

model for a rigid heat conductor was developed by Gurtin and Pipkin in [10]. Moreover,
they considered the linearization of their theory appropriate to infinitesimal temperature
gradients, which for isotropic materials yields a constitutive equation for the heat flux
q expressed in terms of the history of the temperature gradient g; this linear theory
is important because the obtained constitutive equation for q is a generalization of the
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