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Diffusion process with small diffusion in Markov media
Consider a stochastic system with diffusion perturbation, which is a solution of

the stochastic differential equation

duε(t) = C
(
uε(t);x(t/(δε))

)
dt+ δ1/2σ

(
uε(t);x(t/(δε))

)
dw(t), (1)

where uε(t) — random evolution [1]; C(u;x), u ∈ Rd — regression function [2]; w(t)
— Wiener process; σ(u;x) — diffusion; δ — small parameter which characterizes
effect of diffusion on random evolution. Uniformly ergodic Markov process x(t), t ­ 0,
defined on the phase space of states (X,X) with stationary distribution π(B), B ∈ X,
and generator Qϕ(x) = q(x)

∫
X
P (x, dy)[ϕ(y) − ϕ(x)] on real-valued test-functions

with norm ‖ϕ(x)‖:= supx∈X ϕ(x) [1]. Here q(x) — intensity of the time spent in the
system state x.

Theorem. For the diffusion process (1) the weak convergence uε(t) ⇒ û(t),
ε −→ 0, holds, where limited evolution û(t) is a solution of the stochastic differential
equation dû(t) = C(û(t)) dt + δ1/2σ(û(t)) dw(t) with shift C(u) =

∫
X
π(dx)C(u;x)

and diffusion σ2(u) =
∫
X
π(dx)σ2(u;x).
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