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In this work, we present the well-posedness and the exponential stability result without the
usual assumption on the wave speeds of a Bresse-type system of thermoelasticity of type III by
using the semigroup method and the energy method.

In the present paper we are concerned at the Bresse system with a distributed delay term,

p1du — k(¢z + lw + V), — kol(wy — 1) + 1oy + f:f (x,t—s)ds =0

p2¢tt - bwam + k(¢z + lw + ﬂ’) + 5‘97538 - O (1>
prwy — ko(wy — 1@), + kl(pp + lw +1) =0

P304 — 0020 + Bbite — kbirz = 0.

where (z,t) € (0,1) x Ry with the following boundary conditions:
#(0,t) = &(1,t) = 1.(0,t) = (1, 1) = w,(0,¢) = w,(1,¢) = 6(0,¢) = 0(1,¢£) =0, t>0 (2)

and the initial conditions

( gb(O,t) = d)O(«T , G 07t> = gf)1<$>, ¢(07t) = wO(x)v
Yi(2,0) = Y1 (z), w(z,0) =wo(x), w(0,1) = wy(t),
) 9(1‘,0) = 90(£)> et($70) = b1 [L‘), (3)
Oz, —7) = f(z,t), In 0<t<m
(b(Ovt) = wm<07 t) = wx(()?t) = 90(0775) =0, t>0
[ ¢.(L,t) =(1,t) =w(l,t) =0, t>0

71 and 7, are two real numbers with 0 < 73 < m,u; > 0 is a positive constant,
po ¢ [, 7] — R is an L* function, gy > 0 almost everywhere, and the initial data
(o, 1, %0, U1, wo, wr, By, 01, fo). belong to a suitable space (see below) And under the assump-
tion .

= [ pls)ds ()

T1

The aim of this paper is to study the well-posedness and asymptotic stability of system(1)-(3).
Now we first prove the existence and uniqueness of regular solutions to problem (1)-(3) by using
a semigroup theory as in [3|, and Introduce the following new variable [1-2]. In order to exhibit
the dissipative nature of (1), we differentiate the first, the second and the third equations of
system (1) with respect to t and introduce new dependent variables

b = ¢y, ¥ =y, w =w and z(x, p, s,t) = Py(x,t — ps)

2(z,p,s,t) = Py(x,t — ps) in (0,1) x (0,1) x (71, 72) x (0,00). (5)
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Then, we have
sz(z, p,s,t) + z,(z, pys,t) =0 in (0,1) x (0,1) x (74, 72) % (0,00).
Therefore, problem (1.2) takes the form
p1Py — k(Pp + 1w + V), — kol(wy — D) + 111Dy + f:f poz(z, 1,t,8)ds =0
sz(x, p,s,t) + z,(x, p,8,t) =0
p1Wy — ko(Wy — 1P)y + Kl(Py, + W+ W) =0
p30s — 00,0 + By — Kby, = 0.

With the initial and boundary conditions:

@(0,t) =d(1,t) =w(0,t) =w(1,t) = w(0,t) =w(1,t) =0, t>0 (7)
( P O,t) = @0(17), @t((),t) = @1(1‘ 5 W(O,t) = WQ(ZL'),
Uy(2,0) = ¥ (x), w(z,0) = wo(z), wi(0,1) = wi(t),z € (0,1)
0(x,0) = Oy(x), 0:(x,0) = 6,(z),
2(x,0,t,8) = @(x,t) on (0,1) x (0,00) x (11, 72) (8)
2(x, p,0,8) = folz, p,s)Py(x,—7) = f(x,t), in 0<t<my
&(0,t) =W, (0,t) = w,(0,t) = 00(0,¢) =0, ¢t>0
| .(1,t) =v(1,t) =w(L,t) =0,

t
(6)-(8) is defined by

E o

The functional energy of solution of proble
1
=1 [[m1P* + po@? + pyw? + b2 + p307 + 6602 + k(D + ¥ + Iw)? + ko(w, — 1D)?]dx

0
11
+%fffn spa(s)z22(x, p, s, t)dsdpdz.
00
(9)

Theorem 1. Let (P,¥, w C,0,z) be the solution of (6)-(8) Then there two positive constants
« and vy such that E(t) < E(0)e™ ", t>0.

Lemma 1. Let(®,¥, w,0,z) be the solution of (6)-(8) and assume (4) holds. Then the
energy functional, defined by (9) satisfies,

d 1 1
—E(t) < —7“0/ Pt — k/ 02 dx

with ro = 1 — [ pa(s)ds
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