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Abstract

In the paper, we consider a boundary value problem for a loaded integro-
differential equation. The differential part of the equation is an elliptic type
equation of first order. In addition to integro-differential terms, the considered
equation contains boundary values in the form of loading. Considering that
the differential part of the equation is a Cauchy-Riemann equation (a first or-
der equation), it is not possible to give local boundary conditions so that, the
boundary were a support for a boundary condition (may be there is no solu-
tion). Therefore, non-local boundary conditions are considered. Without loss of
generality, we add global terms to boundary conditions (in the form of integral).

Introduction. As is known, [1], [6] in theory of partial equations, Laplace
equation (second order equation) is taken as a model for elliptic type equation.
As it is possible to consider local boundary conditions (the number of conditions
equals the half of order of equation) for Laplace equation (being a support on the
boundary), the Dirichlet and Neumann problems are the simplest problems.

Here, as the principal part of the equation of the considered problem is Cauchy-
Riemann equation, it is not convenient to consider the local boundary condition.
Since the boundary is not a support for the condition one obtains a generalized
Cauchy problem instead of a boundary value problem and this is not correct [3], [4].
Here we used non-local boundary conditions for the boundary to be a support in the
boundary condition. For the problem to cover all possible general cases, in addition
to integro-differential terms we added loaded terms to the equation, and in addition
to non-local terms we added global terms (integral) to the boundary conditions.

Notice that if in integro-differential equation, the derivatives of the unknown
function participate with differentiable coefficients in the integrals, then by the
piecewise integration method we remove the derivative in these terms, there will
arise loaded terms.

Problem statement. Let’s consider the following problem for a first order
linear partial integro-differential loaded equation under the general linear boundary
condition:
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