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THEOREM 2. Let {S(t) : t > 0} be the solution semi-group of (1) restricted to a compact
invariant subset X of B, on which (3) is satisfied. Then ({S(1)}, X) has an inertial set.

Remark. In the simple case where 8 = 1/2 in {3) and the eigenvalues of A satisfy asymp-

totically the condition Ax > cx N, the fractal dimension of the inertial set can be estimated

by c{c? c;I}” @ Moreover, the exponential rate of convergence to the inertial set is less than
2

cexp{—cii}.

4. APPLICATIONS

We now give the explicit dimension estimates as promised.

COROLLARY 3. We consider the odd solutions of the Kuramoto-Sivashinsky equation, in
Burgers’® form, on [—-LJ2, L/2], (see 9 and 3), that is, vz + Uzzers + Uz + WUz = 0 with
periodic B.C. then there exists an inertial set M whose fractal dimension can be estimated
by cL®. Moreover, the rate of convergence to the inertial set is dominated by cexp{—c¢L*t}.

COROLLARY 4. We consider the solutions of the 2D Navier-Stokes equations with periodic
boundary conditions, where the forcing term f is in D(AY?). Let B be the standard
absorbing set for the solution semi-group (see 2). If we take S((»A1)™") B as the set X,
then the conditions of the Theorem 2 are satisfied and the flow on X admits an inertial set
whose dimension can be estimated by cG?(log(G*¥»*Ay}+1), where G is the Grashoff number
{see 2). Moreover, the exponential rate of convergence can be estimated by cexp{—cG?vi.}.

COROLLARY 5. For the periodic solutions of the Kolmogorov-Sivashinsky-Spiegal equation
on {0, L], {see 10), that is,

Ug + Uzzer +[(2— 6(uz))uzle + (u=)* +ou=0 and u(0) = ug, (4)

the existence of a compact absorbing set is quaranteed. Moreover, the solutions of (4)
converge exponentially to an inertial set whose dimension can be estimated by

e6~3/% max{L3, L3267 Y3, [3/367 %)

COROLLARY 6. Let QO C R? be a bounded domain and consider the Chaffe-Infante Reaction-
Diffusion equation on , that is u; — Au+ A(x® — ) = O with Dirichlet boundary conditions.
Then there exists an absorbing set for this equation in L°°(2), whose bound is independent
of A, d and Q. On this absorbing set, the solution semi-group admits an inertial set show
dimension can be estimated by ¢|2A%2. Moreover, the exponential rate of convergence is
dominated by cexp{—cAt}.

As a final example, we consider the original Burgers’ equations with Dirichlet boundary
conditions (see 11). In the non-dimensional form, they are given by

v _ 2 dv _ v _ 38 ,
E—-R"U_ML’(O,I) and E—UU'}"@——‘(U )) (5)

where R is a Reynolds number and y € (0, 1}.

CoRroLLARY 7. The original Burgers’ equations admit an fnertial set whose fractal dimen-
sion is dominated by cR7/*.
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