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Abstract In this paper, we discretize the generalized Ginzburg-Landau equatlons
with the periodic boundary condition by the finite difference method in spatial direction,
It is proved that for each mesh size, there exist attractors for the discretized systems.
The bounds for the’ Hausdorff dimensions of the discrete attractors are obtained, and
ihe various bounds are independent of the mesh sizes.
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1. Introduction

In [1] Brand and Dissler proposed the following generalized Ginzburg-Landau equa-

f1on

Bt + vug =xu+ (v + 17 Vaz = (3 + i) ul®u — (6, + 1) ] e
= (A 4 i) P — (pr + )1 e (1.1)
where ,, d,, and ¥ are positive constants, i = /=1, ¥,%is Bry By 0, 8is Ary Ads fir and pi

are veal constants. In [2] the periodic initial value problem for Equation (1.1) with the
periodic boundary condition

ulz +1,t) =u(z,t), zeR, 20 (1.2)

and the initial condition
u(e,0) = ug(z), z€R (1.3)
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is considered. Many people studied this problem for v = 6, = d; = A\, = A; = py, =
i =0, When G < 0, 1 = 0, the solution for Equation (1.1) may be “blowing up”,
that was pointed in [3]. In [2] we prove that the existence of global smooth solution
and the attractor for the periodic initial value problem (1.1} {1.2) (1.3), and pive the
upper estimate for Hausdorff and fractal dimensions of the attractor.

In this paper, we discretize the generalized Ginzburg-Landau equations with the
periodic boundary condition by the finite difference method in spatial direction. It is
proved that for each mesh size, there exist attractors for the discretized systems. The
bounds for the Hausdorff dimensions of the discrete attractors are obtained, and the
various bounds are independent of the mesh sizes.

In Section 2, the discretization of the generalized Ginzburg-Landan equation and
a uniformly priori estimate are studied. In Section 3, the existence for the attractors
for the discretized systems is obtained. In Section 4, the uniform upper bounds for the
Hausdorff dimensions of attractors are therefore proved.

2. Discretization of Generalized GL Equations and a Prior:

Estimate

To study the spatially discretized peneralized GL equation (1.1} with the initial
periodic boundary condition (1.2) (1.3), we use the finite difference method.

Let J e N, h = T We approximate a function w(z) € L%0,1), real valued or
complex valued, is set to be
r 1 2 Nt
w = (up,uz, 0, up)" = (“(})‘”(E)"'W”Ui) (2.1)

As usual, the discretized negative Laplacian operator —A with periodic boundary con-
dition by using the finite difference scheme is set to be
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the following notations are used

1 1 1
Uir = 7lujtn = %) = pAsu;,  wip = (U - uje1) = S Aoy,
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