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Abstract

Boundary value problems for impulsive systems of Fredholm
integro-differential equations often arise in applications and have been
investigated by many authors. The presence of a pulse significantly
affects the properties of solutions of ordinary differential and integro-
differential equations. The fundamental difficulties encountered in the
study and solution of boundary value problems for linear and quasi-
linear Fredholm integro-differential equations with impulse effects
require the development of new constructive methods that allow us to
effectively determine the solvability of the problems under
consideration and find their solutions. The methods being developed in
the project are based on a new approach to the general solution of
impulse systems of Fredholm integro-differential equations.

In the proposed project, new general solutions will be constructed for
impulsive systems of Fredholm integro-differential equations and their
properties will be established. Methods for solving boundary value
problems for impulsive systems based on the construction and solution
of systems of algebraic equations in arbitrary vectors of new general
solutions will be developed. Systems of algebraic equations will be
constructed using solutions of Cauchy problems for ordinary differential
equations.

Qualitative research methods are planned in the project. The main
attention is paid to the study of the ideas embedded in the author's
research concept, the confirmation of the main hypothesis, and the
formulation of the results obtained in the form of theorems.

The main hypothesis of the project is that numerical algorithms for
finding solutions can be developed for boundary value problems of
impulsive systems of Fredholm integro-differential equations.

The author's research concept is that approximate and numerical
methods based on the Dzhumabaev parametrization method will be
proposed for the studied boundary value problems of impulsive systems
of Fredholm integro-differential equations. When applying the
parametrization method, intermediate special Cauchy problems with
parameters arise. Substituting the solution of the special Cauchy
problem into boundary conditions and continuity conditions, a system
of algebraic equations is compiled. Numerical methods are used to solve
intermediate problems.

Goal

Establish conditions of solvability of boundary value problems (BVPS)
for quasi-linear impulsive systems (I1Ss) of Fredholm integro-differential
equations (FIDEs). Develop approximate and numerical methods for
solving BVPs for ISs of FIDEs. Construct effective algorithms for
finding solutions to BVP s for ISs of FIDEs and their numerical
implementation.

Expected Results

The main results to be obtained within the framework of the project:
o New general solutions of linear impulse systems of Fredholm
integro-differential equations will be constructed.




o New approximate and numerical methods for solving periodic
boundary value problems for pulsed systems of Fredholm
integro-differential equations will be developed.

« New effective approximate and numerical methods for solving
linear boundary value problems for impulse systems of
Fredholm integro-differential equations will be developed.

o New general solutions of quasi-linear impulse systems of
Fredholm integro-differential equations will be constructed.

o The conditions of solvability of boundary value problems for
quasi-linear impulse systems of Fredholm integro-differential
equations will be established.

« New approximate and numerical methods for solving boundary
value problems for quasi-linear impulse systems of Fredholm
integro-differential equations will be developed.

« Efficient algorithms for finding solutions to boundary value
problems for impulse systems of Fredholm integro-differential
equations will be constructed.

Mathematical modeling of real processes often leads to boundary
value problems for Fredholm integro-differential equations with
impulsive effects. The expected scientific results and approximate
methods developed on their basis can be the mathematical basis for
qualitative and quantitative analysis of the simulated processes.

The scientific results can be used in the study of new classes of
boundary value problems for impulsive systems of Fredholm integro-
differential equations, used for a comprehensive analysis of the
simulated processes of physics, biology, chemistry, economics, etc.
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