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ABSTRACT
This paper aims to study the one-dimensional nonlinear Bresse-
Timoshenko system with second sound where the heat conduction given
by Cattaneo’s law is effective in the second equation. We prove that the
system is exponentially stable by using the energy method that requires
constructing a suitable Lyapunov functional through exploiting the multi-
pliers method. Furthermore, the result does not depend on any condition
on the coefficients of the system. Finally, we validate our theoretical result
by performing some numerical approximations based on the standard
finite elements method, by using the backward Euler scheme for the tem-
poral and spatial discretization.
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1. Introduction and position of problem

In the present paper, we consider the following one-dimensional nonlinear Bresse-Timoshenko
system with second sound

q1utt � k ux þ wð Þx þ l1ut ¼ 0 in ð0, 1Þ � ð0,1Þ,
�q2uttx � bwxx þ k ux þ wð Þ þ chx þ fðwÞ ¼ 0 in ð0, 1Þ � ð0,1Þ,
q3ht þ kqx þ cwtx þ kh ¼ 0 in ð0, 1Þ � ð0,1Þ,
s0qt þ dqþ khx ¼ 0 in ð0, 1Þ � ð0,1Þ:

8>><
>>: (1.1)

With the initial and boundary conditions

uðx, 0Þ ¼ u0ðxÞ,utðx, 0Þ ¼ u1ðxÞ,wðx, 0Þ ¼ w0ðxÞ in ð0, 1Þ,
wtðx, 0Þ ¼ w1ðxÞ, hðx, 0Þ ¼ h0ðxÞ, qðx, 0Þ ¼ q0ðxÞ in ð0, 1Þ,
uð0, tÞ ¼ uð1, tÞ ¼ wð0, tÞ ¼ wð1, tÞ ¼ qð0, tÞ
¼ qð1, tÞ ¼ hð0, tÞ ¼ h 1, tð Þ ¼ 0 in ð0,1Þ,

8>><
>>: (1.2)

where t 2 ð0, þ1Þ denotes the time variable and x 2 ð0, 1Þ is the space variable along with the
beam of length L, in its equilibrium configuration. Here u, w, h, q and fðwÞ are specific func-
tions represent, respectively, the transverse displacement of the beam, the rotation angle, the dif-
ferent temperatures, the heat flux and forcing term. The coefficients q1, q2, q3,
l1, s0, d, c, b, k and k are positive constants that represent the constitutive parameters defining
the coupling among the different components of the materials.
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