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In this work, we study the well-posedness and exponential stability of thermoelastic system
of Timoshenko type with a time-varing delay. We show the well-posedness using the semi-group
theory, and we prove an exponential stability result under the usuel assumption on the wave
speed by the energy method (see [1]-[3]).

The aim of this studies is to investigate the effect of time delay on the behavior of the
solution for the following system

( pripue (2,8) — K (@p + 1), (2, 1) + pape (2, 1) + paspr (x,t — 7(t)) = 0,
p2hu (T,1) — bibey (2,1) + K (9 +¢) (2, 1) + 90, (2,1) = 0,
p30; (,1) + kg (2, 1) + Vb (2, 1) = 0,

 Toqe (x,t) 4+ 0q (z,t) + KO, (z,t) = 0,

where the space variable is x € (0,1) and the time variable is ¢ € (0,00), the functions 1
and ¢ are the rotation angle and the transverse displacement of the solid elastic material,
respectively; the function 6 is the temperature difference, ¢ = ¢(¢,z) € R is the heat flux, and
P1, P2, P3, Vs Tos 0y Ky 1, po and K are positive constants and 7 > 0 represents the time delay.
We consider about the ensuing initial conditions,

{ 90(1‘70) = %o (l‘), @t(xvo) = ¥1 (93), w(l‘vo) =1y (ZB), ?/)t(%O) =1 (I)a
0 (x,0) =6y (z), q(x,0) =qo(x), oz, t —7(t)) = fo(x, t —7(1)),

where z € (0,1) and ¢ € (0, 7). We consider the boundary conditions

©(0,t) = ¢(1,t) = (0,t) = (1,t) = q(0,t) = q(1,t) = 0, vt > 0. (3)
The problem (1) can therefore be rewritten as follows:

P1PLt (J?,t) - K((px + ¢)z (x7 t) + p1pt (Z‘,t) + p2z ('7"7 lvt) = 07
p2tt — boo + K (po + ) + f (¢) + 702 =0,
p30t + Kqz + Ytz = 0, (4)

T0qt + 0q + KOz = 0,

()2 (2,0,6) + (1= 7 (O)p)2p (2,0,) =0, (@, p,1) € (0,1) x (0,1) x (0, +00),

where z € (0,1), p € (0,1), and ¢t > 0. The following initial conditions were applied to the
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aforementioned system,

e(2,0) = o (), @i(2,0) =1 (2),

U(x,0) =t (z), thi(z,0) =t (2), z € (0,1)

0(x,0)=00(z), q(z,0)=q(2), (5)
2 (x,0,t) = ¢4 (z,1), re(0,1), t>0
2(z,p,0) = fo(z,1=p7(0)),  (z,p) €(0,1) x(0,1).

Where the function 7(t) satisfies the condition

0<7<7(t) <7,Vt>0. (6)
7(t) <d < 1,Vt >0, (7)

and
7€ W([0, T)) VT > 0 (8)

Together with the aforementioned initial conditions, we also take into account the following
boundary conditions:

(10(0>t) = 90<Lt> = wmvt) = w(l,t) = Q(Ovt) = Q(Lt) =0, Vi > 0. (9)

Theorem 1. Our ezistence and uniqueness result reads as follows.  Assuming that
(6),(7),(8)and py < /1 — duy, hold, then we have the following results.
(1) If Uy € A then problem(1) has a unique mild solution U € C ([0, 00) ) with Uy = U(0).
(ZZ) If Uy and Uy are two mild solutions of the problem (1), then there exists a positive
constantCy = C (U1(0),Us(0)) such that

UL (t) = Ua(t) || < eTN[U1(0) = Us(0)] e for any 0 <t <T (10)

(111) If Uy € D (&), then the above mild solution is a strong solution.
Exponential stability for ps < v/1 —dp; :

Theorem 2. Assuming (6), (7), (8) and py < V1 —dp, two positive constants C' and ~,
that are independent of t, exist, and for any solution of the problem (4)—(9), we have

E(t) < Ce ™, vt > 0. (11)
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