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Abstract. We study a viscous incompressible fluid moving in a two dimen-
sional flat torus [0,L] x [0,2π], L<2π. We show a set of external forces for
which the stationary state is attractive for any Reynolds number R. Moreover,
the size of this set and the basin of attraction are independent of R.

In a previous paper [1] we have considered a viscous incompressible fluid moving
in a two dimensional flat torus [0, L] x [0,2π], L^2π. We have shown an external
force f0 for which there is a globally attractive stationary state for any Reynolds
number R. Moreover, we proved that this stability property holds also for a
neighbourhood of f0 of size depending on R (and vanishing for #->oo). In the
present paper we demonstrate that actually for L<2π the size of this neighbour-
hood is independent of R.

The Navier-Stokes equations governing the motion are

u V)u=-V/?+f+vzlii, u(0) = 0, (1)

dxux + dyuy = 0, (2)

Z) = [0,L]x[0,2π]; x = (x9y) = x

where u(x,t) is the velocity, p(x,t)eR+ the pressure, v>0 the viscosity, f(x) the
external force. All functions involved are periodic of period L in x and 2π in y.

We introduce the vorticity ω = dxuy — dyux.
Equation (1) becomes

dtω + (w\)ω = F + vAω, (3)

where „ ~ r ~ r
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