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Abstract. We prove instability of stationary solutions of the Navier—Stokes
equations on the domain [0, 2n] x [0, 2] with periodic boundary condition for
a class of external forces for large Reynolds number. Moreover, we give a lower
bound for the Hausdorff dimension of the global attractors.

1. Introduction

This paper is a continuation of our previous work [9]. We consider the two
dimensional Navier—Stokes equations for a viscous incompressible fluid with
spatially periodic boundary conditions (with periods 27, 2x). The Navier—Stokes
equations with velocity u and external force f (assume f is time independent) in
functional form can be written as (see [3, 14, 15])

du
E+Au+B(u,u)=f, (1)
u(0) = uo, 2
in a Hilbert space H, where H consists of those u such that

u= z ujei(jxm +}'2x2), ujec2, u_ ;= aj, Uy = 0, (3)

j=G.j2)ez?
j*u;=0, for each j, 4)
lul> =@2m)* 3 fu;l* < 0. )

jez?

Let P be the orthogonal projection onto H in (L*(2))? (where Q=[0,2xn]
x [0, 27]), then

Au= —PAu,
B(v,w) = P[(vxV)w].



