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Abstract: Consider the Cauchy problem for the heat equation

∂u(t, x)

∂t
=

1

2

∂2u(t, x)

∂x2
+ C (t, x) , u (0, x) = f (x) , (1)

where t ≥ 0, x ∈ R,f (x) , C(t, x)are continuous bounded (generally speaking,
random) functions. Then to solve the problem (1) we have

u (t, x) = Mx

[
f (Wt) +

∫ t

0

C (t− s,Ws) ds

]
,

where Ws is Wiener process and sign Mx means taking the conditional ex-
pectation on all facing at the initial time t = 0 of point x, trajectories of Wt

process. Next we consider the special case of the equation (1), namely, consider
the equation

∂u(t, x)

∂t
=

1

2

∂2u(t, x)

∂x2
+ g(x)Ẇt, u (0, x) = f (x) , (2)

where t ≥ 0, x ∈ R,f (x) , g(x) are limited continuous functions, Ẇt is ”white
noise” [1, 2].

Theorem 1. Let f (x) , g (x) be continuous and bounded functions. Then,
if the function g (x) at |x| → ∞ satisfies relation |g (x)− σ (x)| → 0, where
σ (x) = σ1 , x > 0; ; σ (x) = σ2 , x < 0; then distribution of the random

function u(t,x)√
t
, where u (t, x) is a solution of Cauchy problem given by equation

(2), which at t→∞ converges to distribution of the normal random variable

with parameters
(

0, (σ1+σ2)
2

4

)
.
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