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Let G ⊂ Rd be a bounded domain with a boundary ∂G of class C∞.
Consider in the cylinder G× R+ the Barenblatt � Zheltova � Kochina
equation [1]

(λ−∆)ut = α∆u+ f, (1)

with the Dirichlet condition

u(x, t) = 0, (x, t) ∈ ∂G× R+. (2)

Model (1), (2) simulates the pressure dynamics of the �uid �ltered
in fractured porous medium with random external in�uences f [2],
processes of moisture transfer in a ground [3] and processes of the solid-
to-�uid thermal conductivity in the environment with two temperatures
[4]. In equation (1) α and λ are real parameters, that characterize the
environment; the parameter α ∈ R+, and the parameter λ can also take
the negative values [5]; the additive component f presents the random
external load [2]. Our goal is to �nd the random process u = u(x, t)
that satis�es (1), (2) with initial Cauchy condition

u(x, 0) = u0(x). (3)

The problem (1), (2) in corresponding Hilbert spaces can be reduced
to the linear stochastic Sobolev type equation

Ldu = Mudt+NdW. (4)

As an example we consider unstable �ltration of the homogeneous
�uid in the horizontal layer. The layer is opened by a vertical well of
a small radius. At the initial moment pressure of �uid in the layer
is constant and is equal to p0. Assume that a random load begins to
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in�uence the �uid. Let the domain G ⊂ R2 be presented by disk with
the radius r0 and center on the axis of the well. Introduce a polar system
of coordinates and assume that the �uid �ow is axially symmetric. In
this case we can �nd the �uid pressure in a �ssure if we solve the
initial-boundary value problem [1]

(λ−∆r)pt = α∆rp+A sin(ωt), (5)

‖p(0, t)‖ < +∞, p(r0, t) = 0, p(r, 0) = p0, (6)

where ∆r =
∂2

∂r2
+

1

r

∂

∂r
, A ∈ R, λ = 1/η, η is a speci�c characteristics

of the fractured ground, α = χ/η, χ is the piezoconductivity coe�cient
of the fractured ground.

The report will include the algorithm of construction of numerical
solution to (5), (6) and simulation results for di�erent random in�uences,
i.e. for di�erent values ω and a random variable A.
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