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Abstract
The random attractor family of the stochastic high-order Kirchhoff equations with strong damped nonlinearity and white noise are studied. First, the original high-order Kirchhoff equation is simplified into a first-order evolution equation by using Ornstin-Uhlenbeck process and 
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1  Introduction

    In this paper, the following nonlinear strong damping higher-order  Kirchhoff equations with white noise are studied:
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Where 
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 is a non-linear source term, the family of random attractor
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 of the stochastic dynamical system is obtained.  

After introducing some results of nonlinear evolution equation and infinite dimensional dynamic system(reference [1]), Bailing Guo and Zhujun Jing[2] further 

introduce some important problems in infinite dimensional dynamic system.

Hans Crauel and Franco Flandoli[3] established the criterion for the existence of global attractors for stochastic systems, proved the existence of invariant Markov measures supported by stochastic attractors, and generated invariant measures for related Markov semigroups. The results were applied to the reaction-diffusion equation of additive white noise and the
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equation of multiplicative additive white noise. ThenHans Crauel and Franco Flandoli[4] extended the reference [3], the concept of attractors for stochastic dynamical systems is introduced, and it is proved that stochastic attractors satisfy most properties of general attractors in deterministic dynamical systems theory. 

Xianyun Du and Wei Chen[5] considered the dissipative 
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-type equation with additive noise
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在一维有界区域上的渐进行为，建立整体吸引子的存在性，讨论了该系统的随机吸收集的存在性.

the existence of global attractors is established for the asymptotic behavior in one-dimensional bounded region, and the existence of stochastic absorption set for the system is discussed.

Guigui Xu, Libo Wang and Guoguang Lin[6] studied the nonautonomous stochastic wave equation with dispersion and dissipation terms
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利用解的一致估计和在有区域内对解进行分解的技巧，得到了带有乘积白噪音的非自治随机波方程的随机吸引子的存在性.

the existence of random attractor for Nonautonomous stochastic wave equations with product white noise is obtained by using the uniform estimation of solutions and the technique of decomposing solutions in a region. 

For more information on random attractor, please refer to references [7-15].

On the basis of previous studies, this paper studies the family of random attractor for higher-order Kirchhoff-type equations with white noise. Firstly, some preliminary knowledge and basic assumptions are made. Then, it is proved that there are random absorption set in stochastic dynamical system. Finally, the family of random attractor is obtained. 

2  Basic assumptions and preliminaries
In this part, we first introduce some mathematical symbols and define the inner product and norm on 
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For the sake of narrative convenience, the following symbols are introduced:
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The inner product and norm of 
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Assume that the 
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Assume that the non-linear source term
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 be a probabilistic space and define a family of measures-preserving and ergodic transformation
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TT则称3是4上的一个连续的随机动力系统.

Then 
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 is a continuous stochastic dynamical system on
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   Definition 3[9] Note the set of all random sets on 
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   Definition 4[9] Random set 
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（1）随机集合1是Hilbert空间3上的闭集；
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Ornstein-Uhlenbeck process

In reference [2], we introduce Ornstin-Uhlenbeck process in 
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（1）对任意给定的5，映射6为连续映射；
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（2）随机变量7为缓增的；

(2)  Random variable 
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3  Existence of Random Attractor family

This part mainly turns the equation (1)-(3) into the first-order development equation, then proves that the inequality 
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For convenience, equation (1) - (3) can be transformed into
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according to Holder inequality、 Young inequality and Poincare inequality,  can  obtain

         
[image: image176.wmf])

(

)

(

2

2

)

),

(

)

(

(

2

2

2

1

2

w

x

q

A

u

D

u

D

w

x

q

D

t

k

m

m

k

m

k

m

t

k

m

q

d

e

l

e

q

d

+

-

+

+

+

+

£

，         （12）

           
[image: image177.wmf])

(

)

(

2

2

)

)),

(

)

(

(

2

2

2

1

w

x

q

D

z

D

z

D

w

x

q

D

t

k

k

m

m

k

t

k

q

d

e

l

e

q

d

e

+

£

+

-

，          （13）


[image: image178.wmf])

(

)

)

(

)

(

(

2

1

2

)

),

(

)

(

)

1

(

(

2

2

2

2

2

2

1

w

x

q

A

x

q

D

z

D

z

D

w

x

q

A

D

t

k

m

k

k

m

m

k

t

m

k

q

d

b

e

l

e

q

d

b

+

+

-

+

+

£

-

.  （14）

By using hypothesis 
[image: image179.wmf](

)

2

H

、Embedding theorem and Poincare inequality,we get


[image: image180.wmf]2

4

)

(

1

1

2

4

1

2

2

2

2

)

1

(

)

(

C

u

D

C

C

u

C

u

C

u

g

p

k

m

k

m

p

p

+

£

+

£

+

£

+

+

-

l

,

From 
[image: image181.wmf]k

T

E

z

u

Î

=

)

,

(

f

to 
[image: image182.wmf]p

k

m

u

D

4

+

is bounded, then 
[image: image183.wmf]3

2

2

)

(

C

u

g

£

, so according Holder inequality、Young inequality and Poincare inequality,we have

[image: image184.wmf]z

D

u

u

g

z

D

u

u

g

D

k

k

k

2

2

2

2

2

2

2

1

)

(

2

1

)

),

)

(

(

(

+

£

-


                                   
[image: image185.wmf]z

D

C

k

m

k

m

+

-

-

+

£

2

)

(

1

4

2

l

.                  （15）

Collecting with (9)-(15) and lemma 1,we get that
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and there exists a slowly increasing random radius of
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Taking the scalar product in 
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If 
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Thus (25) is established.

By taking the inner product of 
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So there's a slowly increasing random half so that for 2, there's                       
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Lemma 3 is proved.
Lemma 4 The stochastic dynamical system 
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The proof is complete.

According to Lemma 1-Lemma 4, there is the following theorem: 

  Theorem 1 The stochastic dynamical system 
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