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A periodic boundary value problem for a generalized
2D Ginzburg-Landau equation
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Abstract. This article studies the periodic boundary value problem for a generalized
Ginzburg-Landau equation with additional fifth order term and cubic terms containing
spatial derivatives. We present sufficient condition for global existence. A blow-up of
solutions is found via numerical simulation.
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1. Introduction

The classical one-dimensional Ginzburg-Landau equation (GL)
ur = (1 + i)tz — (s + i) ufu + yu (1-1)

frequently occurs as the leading term in an asymptotic expansion of the
slowly varying envelope of solutions for such “exact” models such as the
Navier-Stocks equations [1]. If k < 0 then as « increases, (1-1) with peri-
odical boundary condition undergoes a subcritical bifurcation after which
almost all solutions become unbounded in finite time. It is also of physical
interest (see [2—4] for details) to carry the expansion to second order in case
of small k. This leads to the resulting generalized GL [5].

U = QU + Q1Uss + aolul?u + aslul?uy + agui, +aslu|fu (1-2)

where a; = a; + ib; are all complex parameters (though we note that ag
can be regarded as real since the complex part can be eliminated via a
simple transformation). If a; > 0 > as and —4ajas > (b3 — b4)? then
(1-2) possesses a global classical solution u(t) € C([0,00); Hp.,[0, L]) N
C*((0,00); Hj, [0, L]) for every u(0) € H,..[0,L] [2]. It has been found
that the cubic terms involving partial derivatives can significantly slow the
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