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Abstract The existence of global attractors for the periodic initial value problem
of generalized Kuramoto-Sivashinsky type equations in multi-dimensions is proved. We
also get the estimates of the upper bounds of Hansdorff and fractal dimensions for the
global attractors by means of a uniform priori estimates for time.
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1. Introduction

The equation

: .
wr + E[‘Fm}i +vp+adp+yA%p =0 (1.0}

. was independently advocated by Kuramoto [1] (1978), in connection with reaction-
diffusion systems, and Sivashinsky [2] (1977), in modeling flame propagation, where
a,7 and v are positive constants. It also arises in the context of viscous film flow
[3] (1982), and the bifurcating solutions of the Navier-Stokes equations [4]. In [5-8]
the global attractors and the bifurcating solutions for the equation (1.0) (n = 1) with
periodic boundary conditions have been studied. In [9] B.Nicolaenko has proposed a
generalized KS type equation. In [10-12], [15] and [16], the existence of global smooth
solution, the asymtotic behavior as £ — o0, the structure of travelling wave solution,
the similarity solutions obtained by using the methods of Lie's group and infinitesimal
transformation, and the numerical solutions by spectral method for the generalized
KS type equation and system have been investigated. In [17], the existence of global
attractors for the periodic initial value problem of generalized Kuramoto-Sivashinsky
type equations in one dimension is proved, and the estimates of the upper bounds of
Hausdorff and fractal dimensions are given.

In this paper we study the global attractors for the following periodic initial value
problem of a class of global KS type equations in mmulti-dimensions

ue + au + yAMu + V- fu) + Ap(u) = g(w) + h(x) (1.1)
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ulz,t) = ulz +2de;, t), z€Qit=z0j3=1--,n : (1.2)

w(x,t)|e=0 = ualz), x € {1 (1.3)

where 02 ¢ R™ is an n-dimensional cube with width 2d in each direction, that is

ﬁ:{mz{mlr"'amﬂ}hmdﬂda 1:"11:-1-'['}
where T + 2de; denotes (1, -, Ti—1, Ti + 2d, Tig1,- &) (i=1,---,n), the constants
a = 0and > 0,V f(u) = ~ 9fu(u) Au = i&'ﬁ_u It is well known that as
o ? 4 El dxy i Ei‘xﬁ' '

k=1 k=1
@ = 0, f{u) = 0 in (1.1), the equation is called the Cahn-Hilliard equation with

nonhomogeneous term. In Section 2 we establish the t-independent a priori estimates
of problem (1.1), (1.2), (1.3). In Section 3 the existence and unigueness of global
smooth solution for problem (1.1) (1.2) (1.3) are proved. In Section 4 we prove the
existence of global attractor of problem (1.1) (1.2) (1.3), and get the estimates of upper
bounds of Hausdorff and fractal dimensions for the global attractors.

[Note| In this paper, we denote the norm || - || ycey by || - [l and I Nz B Il [los-

9. t-independent a Priori Estimates of Problem (1.1)-(1.3)

Lemma 1 Suppose that
(1) ¢'(u) < wo,

(2) 7> = ?ﬂﬂ,
8) 9(0) = 0,5/(s) < g g0 < - LD,

(4) h(z) € Ly(82), uo(z) € La(S).
Then, for the smooth solution of problem (1.1)-(1.3), we have the following estimate

lJul:, £)]|2 < elPootatlteolt|jyy(.)||2

u : (1 — elgotatl+eolt)||h(a)]2(0 < ¢ < o0) (24)
12g0 + & + g + 1] <
FTLTEJ’EETmDTﬁj we have
F 2
limn sup |[ul-, £)]|? < Al —iF
e 1290 + & + wa + 1 -

irnsu;ul z ul-, )| ! up(x)|)? z)||?
im sup [ 1Au(, )1t < s llua(@)I? + IR

t—r

Proof Take the inner product of (1.1) with u, we have

(1, 1t + aAu + 1A% + Vo fu) + Ap(u) — g(u) - h(z)) =0 (2.3)




