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Abstract The motivation of this paper is the study of the existence of weak
global attractor for mixed initial boundary value problem for some multidimensional
Ginzberg-Landau equations.
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The purpose of this is to investigate the existence of global attractor for mixed
initial boundary value problem for some multidimensional Ginzberg-Landau equations

ur —y Z . <aij($)%) + b(x)q(]ﬂ)]Q) U +e(n)u = f(x), z€Q, t>0, (1)
ij=1_"" J
U (z,0) = wo(z),z €9, (2)
Z aij(a:)% cos(n,x;) + h(z)w =0, (3)
b=l Z B
where U = (uy(x,t),us(x,t), -+ ,un(x,t)) is an unknown complex vector-value func-

tion, §2 is a bounded domain with boundag 0Q € C?, W denotes the outward unit
normal of 9Q. On the complex functions f (z) = (fi(z), fa(x), -, fn(x)), and the
real function a;;j(x), c(x) = (¢j(x))(i,7 = 1,--- ,N), h(z), b(x), q(s), we make the
following assumptions

(1) Y aijéi&y > aolé?, Y eijéiy = colé?, Vo € Q, & = (&1, ,&) € RN, ag > 0,
ij=1
co > 0, Qi5 = Qj5, Cij = Cjy, aij(x) € Cl(ﬁ)'
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(2) CZJ(ZC)GLOO(QT)(Z,j:L 7N)7Q (0 ) x .

(3) be) >0, h(z) >0, q(s) >0, h(z) € C’O(ﬁ) q(s) € Cl(R+), b(x) € C’O(ﬁ).

(4) f(z) € L=(0,T; L*(Q)), Wolx) € H*(Q), v =0 +iv1, 7% >0, || > 0.
By using the uniform estimates for ¢ we can get Theorem 1.

Theorem 1 Suppose that the problem (1)-(3) has a global smooth solution and the
conditions of (1), (2), (3), (4) are satisfied; then there exists a global attractor A of the
initial-boundary value problem (1)-(3), i.e., there is a set A, such that

(1) S;A = A, fort € RT.

(ii) tliglo dist(S;B, A) = 0, for any bounded set B C H*(Q)), where

dist(S;B, A) = sup inf ||z — y|| 5.
zeBYEA

and St is a semi-group operator generator generated by the problem (1)-(3).

Proof We know that there exists an operator semi-group generated by the problem
(1)-(3). Thus we set the Banach space E = H?(), and S; : H*(Q) — H?(Q). By
using the results of Lemmas 1-4, and assuming that B C H?(Q) belongs to the ball
{II || g2 < R}, we have

—
IS0l = 17 (. Oz < [Wo(@)liz + Coll f (@)I° + C2 < B + C3, (£ > 0,up € B).

where C1, Cy, C5 are absolute constants. This means that {S;} is uniformly bounded
in H2. Furthermore, from the results of the above Lemmas we see that

IS0l = 14 (-, )32 < 2(Enx + Bz + B3 + Eu),
_ —
vt = to =To(R, || Wol g2, || f (%) z1), Hence
A={W (1) € H(Q), W )2 < 2(B1 + B2+ E3 + Eu)},

is a bounded absorbing set of the operator semi-group S, thus we have the existence of
weak compactness global attractor in H2. The proof of the theorem is now completed.
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