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Abstract

In the paper, an optimal control problem is considered for the Goursat-

Darboux systems with integral boundary conditions. The obvious form of the

formulae for the gradient of the functional is found on the base of the func-

tional increment formula.

Introduction. Recently, the differential equations with nonlocal boundary con-

ditions are intensively studied. Usually, the problems wherein instead of classic

boundary conditions for partial differential equations, definite relation of the values

of the desired function on the boundary of the domain or on its compact subsets is

given, are called non-local problems. Often, the conditions containing the integral

from the desired solution play as such relations.

In the books [1,2], numerous examples from biology, sociology, agriculture are

considered and mathematical models are described by hyperbolic equations with

non-local conditions. In the paper [3], a linear hyperbolic system with integral and

multipoint boundary conditions is considered, necessary and sufficient solvability

conditions of boundary value problems are proved, and concrete processes whose

mathematical models are described by these problems, are given. The hyperbolic

equations with non-classic conditions in deriving mathematical models of the worn

surfaces are obtained in [4]. In [5], one-dimensional nonlinear hyperbolic differential

equation with integral equations is considered. The boundary conditions are given or

the characteristics of the equation. Existence and uniqueness of the classic solution

of the problem under consideration is proved. In the papers [6-10], linear and quasi-

linear hyperbolic equations with integral conditions are considered and theorems

on existence and uniqueness of classic solutions are proved. An one-dimensional

linear hyperbolic equation with integral conditions is considered in the paper [11].

The Fourier method is applied and a theorem on the existence and uniqueness of

the classic solution is proved. Different hyperbolic equations with various integral

boundary conditions are considered in [12-14]. Thus, if follows from what has been

said above that different fields of science, engineering and economy need hyperbolic

equations with non-local boundary conditions. Therefore, there arises a necessity

on optimal control of such processes.

The optimal control problems with different non-local conditions were not stud-

ied quite enough. Different optimal control problems for hyperbolic systems with

non-local conditions are considered in the papers [15-19].




