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Abstract. A complex Ginzburg-Landau type equation with periodic initial value con-

dition in three spatial dimensions is considered. Sufficient conditions for existence and

uniqueness of global solutions are obtained by a uniform priori estimates of solutions. Fur-

thermore, the existence of global attractor with finite Hausdorff and fractal dimensions is

proved.
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1 Introduction

The Ginzburg-Landau type equation is a kind of important nonlinear evolu-
tion equations, which are proposed in many mechanics, physical and chem-
istry problems. For this reason, the research of them is of theoretical and
practice significance. There have been many discussions on the Ginzburg-
Landau equation (GLE)

ut − (1 + iν)4u + (1 + iµ)|u|2σu− γu = 0, (1.1)

and the generalized Ginzburg-Landau equation (GGLE)

ut = ρu+(1+iν)4u+(1+iµ)|u|2σu+αλ1 ·∇(|u|2u)+β(λ2 ·∇u)|u|2, (1.2)

in one or two spatial dimensions. For example, Ghidaglia and Héron [1]
and Doering et al. [2], Promislow [3], Bu [4] and Lü[5], studied the finite-
dimensional attractor and related dynamical issues for the 1D or 2D GLE
(1.1) with the degree of nonlinearity σ = 1 or σ = 2. Guo et al. [6,7]
and Gao [8,9] considered 2D generalized Ginzburg-Landau equation (1.2).
They studied the existence of the global solution and the finite-dimensional
global attractor of (1.2) with periodic boundary condition or with Cauchy
condition. But the case of three spatial dimensions, relevant results are
seldom. Doering, Gibbon and Levermore [10] considered the equation (1.1)
in three-dimensional space and for the degree of nonlinearity σ > 0. They


