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The initial boundary value problem for a multidimensional par-
tial differential equation of the third order of hyperbolic type,
which serves as a mathematical model of the movement of mois-
ture and salts in soils, is studied. For an approximate solution
of the problem, the original equation is reduced to an integro-
differential equation with a small parameter. It is shown that
when the small parameter tends to zero, the solution of the re-
sulting modified problem converges to the solution of the orig-
inal problem. A. A. Samarsky’s locally one-dimensional dif-
ference scheme is constructed. An a priori estimate is obtained
using the method of energy inequalities, from which the unique-
ness and stability of the solution of the scheme follow, the con-
vergence of the solution of the locally one-dimensional differ-
ence scheme to the solution of the modified differential problem
is proved.

1. Introduction

At present, local and non-local boundary value problems for

third-order hyperbolic equations are being actively studied and are

of great practical and theoretical interest due to the fact that ap-

plied problems in physics, mechanics, and biology are reduced to

such equations. It is known that issues of liquid filtration in porous

media [1], [2], heat transfer in a heterogeneous medium [3], [4], mois-

ture transfer in soils and grounds [5], [6], problems of calculating heat

∗Corresponding Author

2020 Mathematics Subject Classification: 35L30, 65M06, 65M12.

Key words and phrases: hyperbolic equation, third-order equation, multidi-

mensional equation, initial-boundary value problem, difference schemes, locally

one-dimensional scheme, a priori estimates, stability, and convergence.

© 2026 Allahabad Mathematical Society


