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TIME FOR BARENBLATT-JELTOV-KOCHINA

EQUATION

Abstract

Asymptotic expansion of the solution of the Cauchy problem for the Barenblatt-
Jeltov-Kochina equation was obtained at large time.

While studying fluid filtration in fissured porous rocks, G.I. Barenblatt, Yu. P.
Jeltov and I.N. Kochina obtained in [1] an equation unsolved with respect to a time
derivative of the form

(I − η∆3) Dtu (t, x) = χ∆3u (t, x) + f (t, x) , t > 0, (0.1)

where ∆3 is a Laplace operator in R3 - threedimensional Euclidean space, I is a unit
operator, η is a coefficient of permeability, λ is a piezoconductivity factor. In [1]
different boundary value problems for equation (01) were stated and expressions for
pressure difference at both sides of the discontinuity surface were obtained. There-
with, it would be interesting to obtain a pressure expression, i.e. an expression for
the solution of boundary value problems in the explicit form and to study their
quality properties for the equations more general than equation (0.1). The solutions
of different boundary value problems and their asymptotic properties at large values
of time for equations of type (0.1) in many-dimensional domains were studied in
the papers [2]-[3]. For general systems of equations, unsolved with respect to time
derivative, the Cauchy problem was studied in the papers [4], [5].

In the present paper, we obtain explicit form of the solution and its asymptotic
expansion as t → +∞ of the following Cauchy problem:

(I − η∆n+m)Dtu (t, x, y) = χ∆nu (t, x, y) + f (t, x, y) , (1)

u (0, x, y) = ϕ (x, y) , (2)

where x ∈ Rn, y ∈ Rm, ∆n+m is a Laplace operator with respect to (x, y), ∆n with
respect to x, the conditions on the functions ϕ (x, y) , f (t, x, y) are given below.
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We’ll study the classic solution of problem (1)-(2). For that it suffices the func-
tions ϕ (x, y), f (t, x, y) belong to some S.L. Sobolev space that will be determined




