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Abstract: We study the nonlinear Schrodinger equation in an n-cube, n = 1,2,3,
under Dirichlet boundary conditions, treating it as a dynamical system in a function
space formed by sufficiently smooth functions of x. We show that this space contains
a distinguished small subset 2 which is a recursion subset for the dynamical system
and describe the dynamics of the equation in terms of the trajectory’s recurrence
to 2. We use this description to estimate from below the space- and time-space
oscillations of solutions in terms of a quantity, similar to the Reynolds number of
classical hydrodynamics.

Introduction

We consider the nonlinear Schrodinger equation
—ith = 8(—Au+ V(u) + |ulu, u=ultx), § >0, (1)

with the space-variable x in the n-cube K" ={0 <x; < n}, n=1,2,3, under
Dirichlet boundary conditions
ulogn = 0. (2)

We study the problem (1), (2) as a dynamical system in a function space Z formed
by sufficiently smooth complex functions u(x),

ZCCYK"E), mz3, (3)

which vanish at 0K”. That is, given uy € Z we interpret the solution u(f,x) of (1),
(2) with u(0,x) = up(x) as a curve u(t) € Z and study the trajectories u(¢) as well
as the flow-maps S*: Z — Z, ug — u(t).

The problem (1), (2) is well-known to be Hamiltonian with the Hamiltonian 57,

H () = [ (g VU + 3 V() o) + %lu(x)r‘) dx / @ry, (4



