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Abstract In this paper, we obtain that the number of determining nodes for the
generalized Ginzburg-Landau equation is two closely points, as a COMSSqUEnce, an upper
bound for the winding number of stationary is established in terms of the parameters

in the equation. It is also proven that the fractal dimension of the set of stationary
solution is less than or equal to 4.
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1. Introduction

In the paper [1], we consider the following generalized Ginzburg-Landau equation

G+ vug =xu+ (Fr + 17 e — (B + 18 |ul?u — (6, + i6;)|u|
— (A + X)) ufPup — (pr + ig)ua,, zeRL, £>0 (1)

where—indicates the complex conjugation, <., d. are positive constants, v, v, ¥, 3.,
Biy 03y Ay As, e, pt; are real constants. (1) is given by H.R. Brand and R.J. Deissler in
2], (1) is a generalized form of the usual Ginzburg-Landau equation which is obtained
in fluid dynamics. We consider (1) with the periodic boundary condition:

w(z, t) =ulz+1,2), zeR, (>0 (2)

and the initial condition:

u(z,0) = ug(z), zeR! (3)
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In [1], we have obtained the existence of the unique global solution and finite di-
mensional global attractor in V) = H2 [0, L] for the problem of (1)—(3) when

Yri0p > 0, dfpry > (:‘"tai == .l’*'--iij-:g (#)

158 satisfied.

Char interest is the long time behavior of solutions, certainly, the global attractor
describes some information of the long time behavior of solutions, but is too rough.
S0, in this paper, we are looking for the sets of points which completely determine the
long time behavior of solutions, that is, we say that a (finite) set E C [0,1] is a set of
determining nodes if

lim |uy(x,) — uz(x,t)| =0, =& FE
f—roo
implies that
: . = sls!
tlimjlul{m,t] us(z,t)| =0, zeR

where uw; and us are any two solutions.

2. Determining Nodes

The notion of determining nodes was first introduced by Foias and Temam (sce [3])
for the Navier-Stokes equations. In [4], Kukavica has shown that the cubic Ginzhburg-
Landau equation has only two determining nodes. Now we generalize his results to the
generalized Gingburg-Landau equation. First, we introduce some notions.

H = L3,.[0,1] = {u € L*[0, 1], u(z + 1) = u(z)}
Vi=H,,[0,1]={u:ue Hu, € H}

where (...}, | - |o denote the inner product and norm in H respectively, the norm in V)

is defined as
2 2 2 2
luly = [uly = |ul + |uclo
Theorem 2.1 Under the condition of (+), up € V1, there exists a postive constant

vy which depends on the coefficients of (1), such that, if r; < 2 then d =z — 7 < my,
and v > 2d°3 (F can be seen in the proof) and
tl_l}ﬂnlﬁ Juy (25, 8) — u(zg, £)| =0, i=1,2 (4)

where wy and we are lwo solutions, then

_gl.if“ lui(z, t) —ua(z, )| =0, YzeR'




