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ABSTRACT

In this paper, we investigate the global well-posedness and the longtime behavior of the
solution for a class of generalized Higher-order coupled kirchhoff-type equations with
nonlinear strongly damping and source terms. At first, under the proper assumptions, the
existence and uniqueness of solution are demonstrated by using priori estimate and
Galerkin method. Then, the existence of the global attractor is acquired by applying some
of the attractor theorems.
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1. INTRODUCTION
We consider the existence of the global attractor for the following Hinder-order coupled
Kirchhoff equations:

Uy +M ([Vu[* +[VV]*)(A)"u+ B(=A)"u, + g, (u,v) = F,(X), (1.1)
Ve + M (VU + [V )A) "V + B=A)"V, + g, (u,V) = (), (1.2)
u(x,0) =uy(x), u,(x,0) =u,(x),x € Q, (1.3)
V(X,0) =V, (x), Vv, (%,0) =v,(x),x e Q, (1.4)
Ul =0, i“izo, i=12,3"--m-1, (1.5)
ou
V|, =0, i‘.’:o, i=123--m-1, (1.6)
avl

where m>1 is an integer constant and Q is a bounded domain of R" with a smooth
Dirichlet boundary oQ and initial value.  and v, are the unit outward normal on aQ,
M (s) is a nonnegative C*function, (-A)"u, and (-A)"v, are strongly damping, g,(u,v) and
d,(u,v) are nonlinear source terms, f,(x) and f,(x) are given forcing function.

To better carry out our work, let us go back to G. Kirchhoff [1] and recall some results
regarding wave equations and some coupled equations of Kirchhoff type.

In 1883, Kirchhoff posed model: utt—aAu—M(||Vu||2)Au= f(x,u), he investigated the

elastic string free vibration.
Ruijin Lou, Penghui Iv and Guoguang Lin [2] studied the existence and uniqueness of the
solution for a class of generalized nonlinear Kirchhoff-sin-Gordon equation:

u, — BAU, +au, —¢(||Vu||2)Au +g(sinu) = f(x), (1.7)
u(x,t)=0,xeoQ,t>0, (1.8)
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u(x,0) =u,(x),u,(x,0) =u,(x), x € Q. (1.9
In this case, they also investigated the global attractors of the equation.

Yuting Sun, Yunlong Gao and Guoguang Lin [3] studied the following Higher-order
Kirchhoff-type wave equation with nonlinear strongly damping:

Uy + o (VU )4 U, + gV u[ ) a)"u = £ (x), (1.10)
u(x,t) = O,% =0,i=1---,m-1xe0Q,t e (0,+0), (1.11)
v
u(x,0) =u,(x),u,(x,0) =u,(x), x e Q. (1.12)

They obtained some main results that are existence and uniqueness of the solution in
H?™(Q)x H, () and global attractors.

Ling Chen, Wei Wang and Guoguang Lin [4] investigated the following Higher-order

Kirchhoff-type equation with nonlinear strongly dissipation and source term:
2

un+(—A)”‘ut+M(‘(—A)n;u )(~A)"u+g(u)=f(X),xeQ,t>0,m>1 (1.13)
u(x,t):O,%:O,i:1,---,m—1,XE6£2,xEQ,t>O, (1.14)

1%
u(x,0) =u,(x),u,(x,0) =u,(x). (1.15)

They gained existence and uniqueness of the solution, global attractors and estimation
Hausdorff and fractal dimension of the global attractor.

Guoguang Lin and Yunlong Gao [5] investigated a class of strongly damped Higher-order
Kirchhoff type equation:

Uy, + (=A)"u, + (a + ﬂvauHZ)q (=A)"u+g(u) = f(X),(x,t) e Qx[0,+x), (1.16)

u(x,0) =u,(x),u,(x,0) =u,(x),x e Q, (1.17)
u(x,t) = 0,% =0,i=1---,m-1xedQ,t e (0,+x). (1.18)
|4

They obtained existence and uniqueness of the solution, global attractors and estimation of
the upper bounds of Hausdorff for the global attractors and the existence of a fractal
exponential attractor with non-supercritical and critical cases. Here, g(u)of lemma 2.5.
satisfying g(u) <1+|u|"and |g’(u)| <1+u|"".

Shun-Tang Wu [6] studied a system of viscoelastic wave equations of Kirchhoff type with the
nonlinear damping and the source terms in bounded domain:

U — M ([Vul + Vv )Au + I; g(t—s)Au(s)ds +|u|""u, = f,(u,v) in Qx[0,0),(1.19)

Y = M(IVUlF +[VV[)av+ [ (- s)Au(s)ds +|v|* v, = £,(u,v) in @x[0,%0), (1.20)

u(x,0) =uy(x), u,(x,0) =u,(x),x € Q, (1.21)
V(X,0) =v,(x), V,(X,0) =v,(x),x €, (1.22)
u(x,t) =v(x,t)=0,x € Q,t > 0. (1.23)

He proved that, under suitable conditions on the nonlinearity of the damping and the source
terms and certain initial data in the stable set and for a wider class of relaxation functions, the
decay estimates of the energy function was exponential or polynomial depending on the
exponents of the damping terms in both equations and for certain initial data in the unstable
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set, they obtained the blow up of solutions in finite time when the initial energy was
nonnegative conversely.

Yaojun Ye [7] studied the global existence and energy decay of solutions for coupled system
of higher-order Kirchhoff-type equations with nonlinear dissipative and source terms in a
bounded domain:

u, + CI)(HD”‘UH2 + HDmvHZ)(—A)mlu + a|ut|q72 u =fuyv), xeQt>0 (1.24)

v, + QD(HD'“UH2 + HD"‘VHZ)(—A)"12 v+ a|vt|q*2 v, = f,(u,v), xeQt>0, (1.25)

u(x,0) =u,(x), u (x,0)=u,(x), xeQ, (1.26)
V(X,0)=vy(x), v (X,0)=v(x), xeQ, (1.27)
a—uizo, i=12,3---m -1, xeQt>0, (1.28)
ou

o'v )

— =0, j=42,3--m,-1, xeQt>0. (1.29)
ov!

He proved the existence of the global solutions for this problem by constructing a stable set in
Hy' () xH,*2 () and gave the decay estimate of the global solutions by applying a lemma
of V. Komornik.

Motivated by previous researches, it is interesting to investigate the global existence and
uniqueness of the solutions, the existence of the global attractor and the finite- dimension
Hausdorff for the global attractors. At first, we prove that, under suitable assumptions on the

functions, M(s), g;(u,v) and f.(x),i=12, the solutions are existence and uniqueness. After

that, the existence of the global attractor is obtained. In this case, the estimation of the upper
bounds of Hausdorff for the global attractors is obtained.

The main details of this paper are scheduled as follow:
In section 2, under some assumptions of Lemma 2.4. and Lemma 2.5., we prove the existence
of solutions; In section 3 we get the global attractor of the problem (1.1)-(1.6).

2. PRELIMINARIES
We denote the some simple symbol, |||| stands for norm, (,) represents inner product

andH™ =H™(Q),H]' = H™(Q) " H (), H" = H*™(Q) " H (), f. = f.(X)(i =1,2),
H=L=He [, = o=[vul" +[vv].c(=1-), #(=01) are constants. 4"is the
first eigenvalue of the operator (—A)".
Next, we give some assumptions needed for problem (1.1)-(1.6).
(H1) M (v) :R™ — R"is a differentiable function;
(H2) g,(u,v)u+g,(u,v)v=eG(u,v)+E&u® +nv°, (2.1)
J(u,v) = .[QG(u,v)dx, where (G(u,v)), =9,(u,v)u, +9,(u,v)v,,G(u,v) >0. (2.2)

d 2 2

o gl e zo

(H3) 0<py <M()<py, u= d 2 2
i g leayuf +femnfy <o
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where 7/=% or y=m.
(H4) |g;(u,v)| < C@+[u[* +]v]*), (2.4)
|9, (U, V)| <C@+u ™), (2.5)

|9, (u,V)|<C@+]v "™, (2.6)

where 1<r, < (n>2m) and 1<r, <+o0o(n<2m), (i =1,2).
(H5) 0<S, < d'\g(‘)) <s. 2.7)
Lemma 2.1. (Young’s Inequality Mn6-G-2011)) For any ¢ >0and a,b >0 ,then
gP 1
ab<—af+—, (2.8)
P g

where l+l =1 p>1q9>1.

P q
Lemma 2.2. (Gronwall’s inequality MnG-G-2010)) | 't e[t ,+0), y(t) > 0 and 3—¥+ gy <h,
such that

y(t) < y(t,)e *" ™ +g,t >t,, (2.9)

where g >0,h > 0are constants.
Lemma 23. Assume (H1)-(H3) hold, and  (u,u,),(v,V,)eH"(Q)xL*(Q),
f.(x) e L*(Q), (i =1,2) . Then the solutions (u, p) and (v,q) of the problem (1.1)-(1.6) satisfy

(U, P)). (v, &) L0, +29; HI D xL( Q) and
1

2

lem 12 2 —at
[(u, ), o e =V +[ ] S—min{l,yo}(p(o)e +—amin{11,,u0}’ (2.10)
2 _omy |12 2 1 —at C
I(v.a) i _HV VH +a] S—min{l,,uo}(o(o)e +—amin{ll,y0}’ (2.11)

where p=u,+&u, Qq=V,+e&v.

0(0) =[P + o + (VU +[VVe[ )+ 23 W), (212)
Thus, there exist t =t, >0 and R,, such that

im|u, p)f =[v"ul +]pff <Rz t>t,. (2.13)

t—w

e 2

lim (v, )] =|
Proof. Let p=u, +&u,we use pto multiply both sides of equation (1.1) in H and
obtain

v +af <Rz >t (2.14)

(U + M O)(A)"u+ B(=A)"U, + 9, (u,V), p) = (£.(x), p). (2.15)
By using Poincare’s inequality, Holder inequality and Young’s inequality, after a
computation in (2.13) one by one, as follows:
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(Un,p)—(pt—gu p)
ol - < el +4*(w. )

2dt
Zdtllpll L ——IIPII ——IIUII

26+ &° 2.16
e s T P

(M (0)(=A)"u, p) = M ()((-A)" U,Ut+8u)
1 dy . o (2.17)
> M) SVl o0
(B(=A)"u, p) = B((-A)" p, p) — Pe((-A)"u, p)
) 2 , (2.18)
> Lap 1ol -2l

(9:(u,v), p) = (9, (u, V), u, +&u)
:IQ gl(u,v)utdx+gJ.Q g,(u, v)udx. (2.19)
Substituting (2.17)-(2.20) into (2.16), we obtain

%” p||2 +M (z))%uvmu”2 + 2.[9 g, (u,v)u,dx + (,8/11”‘ —2¢— 252)” p||2

" . 1
+Qeuy — 2"~ pe?) [V + 26 [ g.(uvudx < ?|| LOF. (220)

Let g=V, +&v, we use g to multiply both sides of equation (1.2) in H and obtain

ol + M @) SV 2], go v+ (52 ~20-26%)of @.21)

-m m 1
+Qeuy ~ 2"~ pe?) [V +2¢ [ g,(uvvdx < St |-
Summing up (2.21) and (2.22), we obtain
d 2 2 d n 112
Sl +lal+ M @) 57

5 9,(u,v)u, + g, (u,v)v,dx

m 2+HVmVH2) (2.22)

+(BA" —2e-227)(|p|] +lal) + (2,
+25JQ g,(u,v)u+g,(u,v)vdx <C,.
According to (H2)-(H3), we have

d m
pl plf +al” + s(vul +
+(BAar -2z =227 )(|p| +al") (2.23)

-m m 2
+(261y—* 2" — B )|V
There exists ¢, such that
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a =pA"—2&-2£7>0,

8, - 2¢u, — ° A" — P’ S0 (2.24)
y7i
a=min{a,,a,,&’}. (2.25)
Then we obtain
d
aco(t) +ap(t) <C, (2.26)
where
o) =|p|] +]al +u(v"ul +[v"V[)+23 ). (2.27)
By using Gronwall’s inequality, we have
p(t) < p(0)e™ +%, vt>0, (2.28)
where
o) =1+l + 7w <[V <200 229)
So, we have
2 2 1
— vm < —at 1 .
I Pl =1V Pl 5 2O g @30
2 2 1
) , =|[V" <——p0)e ™+ ——.
e R e s G L s TR CET)
Then
e 2 m |12 2 C
lim (u, p),.c = [V"ul[ +Pl Sm- (2.32)
P m. |12 C
. @l =Vl < e @39)
Thus, there exits t, and R;, such that
[, o)y =[V7u] + ] <RZt>t,. (2.34)
[ = [V +al <R t>t,. (2.35)

Lemma 2.4. Assume (H1), (H3)-(H5) hold, (u,,u,),(v,,V,)eH*"(Q)xH™(Q) and
f.(X)eH"(Q),(i=12) Then the solutions (u, p) and (v,q) of the problem (1.1)-(1.6)
satisfy (u, p)), (v,q) € L*((0, +0); H™(Q) x HJ'(€2)) and

2 il L lom el W(0)e™ C

I ) =2 el < s iy @9
2 e amol? s fomaf? — W (0)e™ C

(v, )0, =)™+ [V < min{l,y0}+min{f,uo}’ (2.37)

where p=u,+&u, q=V,+¢&v and
W (0) = V7 p | +[V7a| )+ e|-a)"ug| +a) v [). (238)
Thus, there exist t, and R, such that
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[, ) = [y ul +[vm <R t>t,. (2.39)
[ =A™ +[v7a <R%t>t, (2.40)
Proof. Let (-A)" p=(-A)"u, +&(-A)"u, we use (-A)" p to multiply both sides of equation
(1.1) in H and obtain
Uy +MO)(A)"u+ B(=A)"u +9,(U,V), (-A)" p) = (F,(x), (-4)" p).  (241)

By using Poincare’s inequality, Holder inequality and Young’s inequality, after a
computation in (2.14) one by one, as follows:

(unl(_A)m p) = (pt —gut,(—A)m p)
=(Vmpt v p)—e(Vmp v p)+82(Vmu,V”’p) (2.42)

v pH —(g+—) vV'p

%2 dt‘ ~CoRo).
(M (©)(-A)"u,(-A)" p) = M(u)«—A) U, (~8)"U, + £(-4)"u
> M) )" + ot -2l
(B(-4)"u,,(-A)" p) = B((-A)"(p— ), (-A)" p)
=B p ~eA(-A) U )" P (2.44)

g learel -5

(2.43)

TSR POV R O oo |
1 ] y > 282 2 |

Next, in order to estimate ||g, (u,v)||2 in (2.46). By (H4) and Young’s inequality, we have
o,V =] o (u,v)] dx
< IQC3 @+[uf" +v[™) (2.46)

(2.45)

=C,+Cyflullz, +Cs M

LZ n L2 "

By 1<r, <

(n>2m) and 1<r, <+oo(N<2m), (i =1,2). So, there exists

¢, >0(i =5,6), such that

2mr, — nr2+n

-1) 2mr,—ng +n .
s, < o M sc o] M an
Thus
2n 2r, 2|l _Aym 2
(9:(u,v), (-4)" p)Z—C”C""'u;“fC""'V i
g 2
m(r-1) 2mr-ng +n m(r,-1) 2mr, - nr2+n
, _CorGafvru] m - "M sfearef
- 2&° 2
2[|(_A)™ 2
:q@g-M. (2.48)

From above, we obtain

Progressive Academic Publishing, www.idpublications.org



European Journal of Mathematics and Computer Science Vol. 4 No. 2, 2017
ISSN 2059-9951

2

it vl +M (u)%”(—A)mu (8- - (2e+267) v

(2.49)
2
+(2eu, = & B) |(-A)"u|| <C,.
Let (-A)"q=(-A)"V, +&(-A)"v,we use (-A)"q to multiply both sides of equation (1.2) in

H and obtain
2

d m 2 d m 2 m 2 m
EHV q +M (U)EH(—A) V[ +(B-£%)|(-A)"q| (22 +25%)|v"q 250
+Qsu,— 2 B)(-A)" <C.,.
Summing up (2.50) and (2.51), we obtain
%(va ol +[V7a + -2y u + A N+ (B-H)A" - 26
22| plf + [Vl + ety - 2B)(-) " + |-y <. B
There exists ¢, such that
b =(B-e*)A" —2¢-2&° >0,
b — 2¢u,— & B (2.52)
, = —— 0 —
y7;
b=min{b,,b,}. (2.53)
Then, we gain
%w (t)+bW (t) <C,, (2.54)
where
w @) =[vp[ + v a +a(a)mu[ ). @55)
By using Gronwall’s inequality, we can obtain
W (t) <W (0)e™ +%, (2.56)
where

W(0) = V7 p, | + [V )+ e|-a)"u| +a)mv ). (257)
Therefore, we can get
_W@e™ G,

m 2 m 2
HV pH +H(_A) UH " min{l, 1,3 bmin{l, 1} (2:58)
m 12 no2 _ W(0)e™ C
o sl <O, G s
Then
im m m C
il Pl =l vl sgrii—s. @6y
im m m C
Dl =™ V7 < g e
So, there exists t,and R, , such that
[, D) e =) [V R[] < RE 1, (2.62)
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[0 e =A™ + V7 <R >, (2.63)

3. GLOBAL ATTRACTOR
3.1. The Existence And Uniqueness Of Solution

Theorem 3.1. Assume (H1), (H4)-(H5) hold, and (u,,u,),(v,,V,) € H*™(Q)xH™(Q),
f.(x)eH™(Q),(i=12), p=u, +&u,q=V, +&V. So Equations exist a unique smooth
Solution:
(U, p), (v, @) € L (0, +00); Hg™ (€) x Hy' (€2)). 3.1)
Proof. According to Galerkin method, Lemma2.4. and 2.5., we obtain the existence of

solutions, the procedure is omitted. Next, we prove the uniqueness of solutions in detail.
Assume (u,v,) and (u,,v,) are two solutions of the problem (1.1)-(1.6). Let

u=u,—u,,Vv=Vv,—V,, then u(x,0) =u,(x) =0,v(x,0) =v,(x) =0,u,(x,0) =u,(x) =0,
v, (x,0) =v,(x) =0 and two equations subtract respectively and obtain
U, + M (Ul)(_A)mul -M (Uz)(_A)muz +:B(_A)mut + gl(u17vl) - gl(u21v2) = O’ (3-2)
Vi + M (0)(-A)"Y, = M (0,)(~A)"V, + B(=A)"V, + G, (U, ) — G, (U,,v,) =0, (3.3)
where o, = |[Vu, | + Vw0, =V, | +[Vv, |-
By multiplying (3.2) by u, in H, we get

U, +M@©)A)"u, — M (L,)(-A)"u, + S(-A)"u, + 9, (u,, ;) — g, (u,,V,),u,) =0. (3.4)
After a computation in (3.4) one by one, as follows

(M () (=4)"u; = M (0,)(-A)"u,, u,)
= (M (0)(=4)"u; =M (0,)(-2)"U, + M (0,)(-A)"U, =M (,)(-4)"U,, U,)

=M )((=A)"u,u) + (M (0)(=4)"u, =M (0,)(-A)"u,, u,)

2 35
=M<ul)§%uvmuu +(M(0)(=2)"U, =M (0,)(=4)"u,, u,). &9)

By (H5), Holder inequality and Young’s inequality, we have
(M (0)(=A)"u, =M (v,)(=A)"u,, u,)

=M (§)(v, —0,)((-4)"u,, u,)

=M@Vl =[VuDAvu]+[Vua )+ (Ve = [V DAV ]+ Vv D(2) v, u)

< MUEVU(Vu+ [V )+ [V 9+ [V D) =8)"u, |

= M'@Vul(Vu ]+ Ve -2 flu ]+ MO VI Vvl VD 2" lu]. - By

<M@)]=8)"u | (V| +||Vuz||)%(IIVU||2 +ulh)

MO |-2)"u | (vv, ]+ IIVVZII)%(IIVVIIZ +ul)

<Co(IVul +u) + Coo (V" +Ju )

<Coy((Vull + o[ + Ju ). (36)
using Poincare inequality, (H5), Lemma2.4. and Lemma2.5., we can get
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(M (01)(_A)mu1 -M (Uz)(_A)muz’ut)
> M (o) 2V~ Colulf + 9 + )
> %% M @) |V"u] =M @) [v"u[ (Vu,, Vu,) + (Vv Vi)
1-m m 2
~C (V| +

> S M) [vu - M@)o v ivu ]+ 7wl v )

V)= Cs JuJf (3.7)

VmuHZ + V™) = Cyg u [

_Clsﬂfim (
1d

22 M@Vl -cy [l - caa(

By (H4), Lemma2., Lemma2.4. and Lemma2.5., we can get
(9, (U, V) = 9y (U,, V), Uy)
= (9, (U, Vi) = 9 (Uy, V5 ) + 9, (Uy, V5 ) — 9, (U, V), Uy )
< ”gl(ul’Vl) - gl(ul'vz) + gl(ulvvz) - gl(UZ,VZ)“”Ut ”
< ”glv (u1’ SV + (l_ S)Vz)(v1 _Vz) + 0y (Sul + (1_ S)Uz ) Vz)(u1 - u2)||||ut ”

< HC(1+ |5V, + (L= )V, |* )(v, —v,) + C(L+su, + (L—8)u, |* ) (u, —u,)

)" Tl

2

voul + V) - Cyg Ju [

Ju @8

<CLL+ (v + v, ) I+ L+ (| + Ju,

< Cos [ullJu |+ Co v u. |

<C, (||ut||2 +[V"u
where s €[0,1].

Thus

e

(gl(uyvl) - gl(UZ’Vz)’ ut)
>—Cp, (Ju | +[v"ul +[v™v]):
From (3.5)-(3.9), we obtain
%(nut P+ M@ [vul) +2(82" ~C ~C ) Julf

3.9)

(3.10)
—m m 2 —m m 2
~2(Cy " +Cyy +C) VM| = 2(Ce i +C ) V][ <0.
By multiplying (3.3) by v, in H, we can get

ALY 2) +2(fA" -Ciy = Cy) v, ”2

d 2
— (v +M (v,)
‘<0

“2(Cp ™ +Cyy +C) [V —2(C A +C) [V

Summing up (3.10) and (3.11), we have
d m m m
3 QP+l M@Vl + [V + 20827 ~Coy = Co)u | +u )

(3.12)

—(4C A " +2C, +4C17)(HV'“UH2 +(V™v 2) <0.

Let
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n = Z(ﬁim _C13 —C17),

n. =— (40132117m + 2C14 + 4C17) (3'13)
. M (v,) '
n=min{n,n,}. (3.14)

Thus, we have

%;zﬁ(t) +ng(t) <0, (3.15)
where

) = u | + ] +M @)Vl + V). (3.16)

According to Gronwall inequality, we obtain

#(t) <¢(0)e ™ =0, (3.17)
where

$0) = |u, O + v, @[ +M @O u@[ +[v™vO)). (@.18)

So

U =U,, V,=V,. (3.19)
We get the uniqueness of the solution.

3.2. The Existence Of The Global Attractor
Theorem3. 2,LinGG2011) ) ot E e a Banach space, and {S(t)}(t >0) are the semigroup

operator on E,. S(t):E, > E,,S(t+7)=S(t)S(z)(Vt,z>0),S(0) =1,where lis a unit
operator. Set S(t) satisfies the follow condition:
(1) S(t) is uniformly bounded, namely VR >0, ||u||EO <R, it exists a constant C(R) , so that

[S®ul,. <C(R),(t<l0,+0)); (3.20)
(2) It exists a bounded absorbing set B, — E;, namely, VB c E; it exists a constant t;, so
that
S(t)Bc B,(t>t,), (3.21)
where Bjand B are bounded sets.

(3) When t >0,S(t) is a completely continuous operator. Therefore, the semigroup
operator S(t) exists a compact global attractor A .

Theorem 3.3. under the assume of Lemma2.4., Lemma 2.5. and Theorem 3.1., equations
have global attractor

A=o(B,)=(JsS®)B,, (3.22)

>0 t>7
here B, ={(u,v,p,q) €E, :|(u,v, p,q) : =|ju o +|p . +a . <2R,+2R} and
E =H™xH*"xH"™xH™. B, is the bounded absorbing set of E,and Satisfies:

1) S(A=AL>0;

(2 !im dist(S(t)B, A) =0, here Bc E, and it is a bounded set,
dist(S(t)B, A) =sup(inf ISt)x—y|.) >0t >0, (3.23)
xeB Y€ 1

wen M

Proof. Under the conditions of Theorem 3.1., it exists the solution Semigroup S(t),
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S(t):E, - E,.
1) From Lemma 2.3. to Lemma 2.4., we can obtain that VB c E, is a bounded set
that includes in the ball {|(u,v, p,q)||. <R},

S )Wy Vo. Py Qo). =

<u| P Hlalfe +C (324

<2RZ+C,(t>0,(Uy,Vy, Py ) € B).
This shows that S(t)(t > 0) is uniformly bounded in E,
(2) Furthermore, for any (u,,V,, Py, d,) € E;, when t > max{t,,t,}, we get

1S @)Wy Vo, Py, A =l Pl +a
So we get B, is the bounded absorbing set.
(3) Since E, — E, is compact embedded, which means that the bounded set in E;
is the compact set in E,, so the semigroup operator S(t) exists a compact global attractor A,
where E, = H™(Q)x H™(Q) x L*(Q) x L*(©).

2
Hm

2
ot

2 2
o+ [V +[P

wen +Vo

2

" o |V " <2(RZ+R?). (3.25)

4. CONCLUSIONS

The main details of this paper handle with the global attractors of the generalized Higher-
order coupled kirchhoff —type equations (1.1)-(1.6) with nonlinear strongly damping and
source terms. In section 2, under some assumptions, we prove the existence and uniqueness
of equations ; In section 3, we get the global attractor of the problem ; In section 4, according
to (Yaojun Ye.,2013), finite-dimension Hausdorff for global attractors are obtained.
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