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Let Q be a bounded or unbounded domain in RY (N € N) with compact C? boundary,
Q= Rﬂy or @ = RY. In this talk we consider the following initial-boundary value problem
for the complex Ginzburg-Landau type equation in LP with 1 < p < oc:

% C 4 ia)Au+ (54 i)l —u =0 in Qx (0,00),
(CGL) u=0 on 0 x (0,00),
u(+,0) = ug on (2,

where u is a complex-valued unknown function, i = v—1, o, 8,7,k € R, A > 0, ¢ > 1.

The complex Ginzburg-Landau type equation with £ > 0 is studied by many authors. In
particular, when 1 < p < 0o, up € LP(2) and 1 < ¢ < 1+ 2p/N, Okazawa [2] obtained that
if Q is bounded and k € R then (CGL) has a unique local C*-in-time solution. Also, when
l<p<oo,up€ LP(Q)and 1 < q <14 2p/N, Matsumoto-Tanaka [1] proved that if £ > 0
and |a|/\ < 24/p —1/|p — 2| then (CGL) has a unique global C'-in-time solution.

From the above, the following questions arise:

(Q1) Does (CGL) admit a local C''-in-time solution with x € R even if Q is unbounded ?
(Q2) Does (CGL) admit a global C'-in-time solution when x > 0 and % = % ?

(Q3) Does (CGL) admit a global C'*-in-time solution when x < 07?

Concerning these questions, we obtain the following results:

Let 1 < p < o0, ug € LP(Q), 1 < q < 1+ 2p/N. There exist Ty > 0 and a unique
Ct-in-time solution to (CGL) on [0, Ty].

Main Theorem 2 (Global Existence with k > 0).
Let p, ug, q be as in Main Theorem 1. Let k > 0 and |a|/X < 2y/p—1/|p — 2|. Then
K(CGL) has a unique global C'-in-time solution. )
~

[Main Theorem 1 (Local Existence; cf. [3]). ]
~

Main Theorem 3 (Global Existence with x < 0).
Let p, q be as in Main Theorem 1. Assume that k < 0, |a|/A < 2¢/p—1/|p — 2|

(A) Let v < 0. Then there exists 1 > 0 such that for all ug € LP(Q2) with ||ugl/rr < d1,
(CGL) has a unique global C*-in-time solution.

(B) Assume that 2 is bounded. Then there exist ¢ > 0 and 05 > 0 such that for all v < ¢
\and ug € LP(Q) with ||uo||» < 82, (CGL) has a unique global C*-in-time solution. )
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