AVERAGING FOR STOCHASTIC REACTION DIFFUSION
EQUATIONS WITH COEFFICIENTS OF POLYNOMIAL GROWTH

CARL CHALK

Let H denote a separable Hilbert space, X a separable Banach space and dene

M (H, X) := {L : H → X : L is linear bounded and γ radonifying }.
Let w(t), t ≥ 0 be an H -cylindrical Wiener process on a probability space. Assume that
for each α ∈ I , Aα is the innitesimal generator of an analytic semigroup in X and there
exists a Banach space B such that

D Aδα ,→ B ,→ X,
where the rst imbedding is uniform with respect to α ∈ I .
Sucient conditions are imposed on the maps Aα , Fα : [0, ∞) × B → B , A−σ
α Gα :
[0, ∞) × B → M (H, X) and positive constants δ, σ such that weak martingale solutions
to
(
duα + Aα uα dt = Fα (t, uα )dt + Gα (t, uα )dw(t)
(1)
uα (0) = ϕα
exist and the following two theorems hold:
Theorem 1. The family

τ ∈ (0, T ).

{uα }α∈I

of solutions to equation

(1)

Theorem 2. The solution to the limit problem of equation

is tight on

(1)

C([τ, T ]; B)

exists, and as

for

α → 0, uα

converges weakly to the solution.

Remarks.

• For L ∈ M (H, X), let νL denote the Guassian measure dened on the Borel σ algebra B (X) generated by L . Then M (H, X) is a normed vector space with
norm
 21
Z
2
|x| dνL (x) , L ∈ M (H, X).
|L|M (H,X) :=
X

Moreover, M (H, X) is a separable Banach space, see [1];

• Existence results to equation (1) are established in [2];
• For the case X is a Hilbert space consult [3] and the sequel [4].
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