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RELEVANCE

For a more adequate description of real processes that occur in nature
and technology, pseudo-parabolic equations are used. Therefore, the
growing interest in the study of non-local problems for pseudoparabolic
equations is caused, namely, by their numerous practical applications.

Pseudoparabolic equations with various differential operators of the
second and higher orders in spatial variables arise in mathematical
models of epidemics, diffusion, heat transfer, and wave processes.
Problems of this kind also arise in the theory of unsteady flow of a
viscous gas, during convective diffusion of salts in a porous medium,
propagation initial compaction in a viscous gas, moisture transfer in
soils, propagation of pulsed ray waves, in various biological processes, in
the theory of inverse problems. In particular, these problems include the
problem of filtration of homogeneous fluids in rocks with highly
developed fracturing. Currently, a number of studies of filtration in
reservoirs have been performed, in the presence of a small number of
differently located fractures. However, the approach based on a specific
consideration of the fracture configuration in the reservoir is not
applicable to highly fractured media. Indeed, on the one hand, this
configuration is unknown to us, and on the other hand, it is confusing
and complex, so that the mathematical difficulties in calculating
filtration with such complex configurations of cracks, even if they were
known, become insurmountable. However, it is the complexity and
branching of fracture systems in rocks with highly developed fracturing
that makes it appropriate for such rocks to consider another
consideration, specific to continuum mechanics, using the
pseudoparabolic equations.Therefore, this topic is very relevant for
solving many theoretical and practical problems.
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PROJECT GOAL

The aim of the project is to study boundary value problems for
pseudoparabolic equations and related singular integral equations of
Volterra type.

EXPECTED AND ACCOMPLISHED RESULTS

1. Statement of a boundary value problem for a pseudoparabolic equation,
construction of algorithms for finding a solution.
2. Conditions for the unique solvability of a boundary value problem for a
pseudoparabolic equation.
& Integral representations of the solution to boundary value problems.

Reducing the boundary value problems to singular integral equations of the
Volterra type.
4. Constructing the singular characteristic Volterra integral equations.
Constructing the resolvent.

5. Researching the issues of solvability for characteristic integral equations.

6. Regularization of singular Volterra integral equation by a solution of the
characteristic integral equation.

7. Determination of solution uniqueness classes. Proof of a theorem on the

solvability of singular integral equations.

8. Statement of a boundary value problem for a pseudohyperbolic equation,
algorithms for finding a solution.

9. Conditions for the solvability of a boundary value problem for a

pseudohyperbolic equation.
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