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INVESTIGATION OF A LINEAR BOUNDARY
VALUE PROBLEM FOR A COMPOSITE TYPE

TWO-DIMENSIONAL DIFFERENTIAL EQUATION
OF THIRD ORDER WITH GENERAL BOUNDARY

CONDITIONS

Abstract
The boundary value problem is considered for the linear, two-dimensional,

integro-differential, composite type loaded third order equation with non-local
and global terms in the boundary conditions. The principal part of the equa-
tion is a derivative with respect to variable x2 from two-dimensional Laplace
equation. Taking into account ill-posedness of boundary value problems for hy-
perbolic differential equations, the principal parts of boundary conditions are
chosen in the special form dictated by the obtained necessary conditions. These
conditions are such that each solution of the considered equation determined in
the considered domain satisfies these conditions.

Introduction. As is known, in the case of ordinary differential operators for
finding the solutions of boundary value problems, the Lagrange formula is the main
tool [12]. But when the operator is generated by means of the boundary value
problem for partial equations, the Green second formula [6], [15] becomes basic. For
each concrete case [3], [11], [13], [15],some potentials (with unknown densities) that
are the solutions of the stated problems are composed proceeding from boundary
conditions.

The form of the kernel of the potential is determined by Green’s formula men-
tioned above. The study of properties of constructed potentials enables to define
an unknown density of some integral equations. Because of study of properties of
simple and double layers (a step formula) it was possible to investigate the solution
of Dirichlet and Neumann problems. In spite of the fact that the limit theorems
both for normal derivatives of double layer potentials and tangential derivatives of
simple and double layers are known, for some reason, they haven’t applied enough
to investigations of boundary value problems.

For solving the boundary value problems with oblique derivatives, a jump formula
obtained in [4], [13] for a derivative of a simple layer potential when the derivative’s
direction given on the boundary of the considered domain is not tangential to the
boundary is used.

Problem statement. Let D be a bounded, convex in the direction of x2 plane
domain with Lyapunov type Γ-line boundary [15]. when the domain D is orthogonal
projected on the axis x1 (parallel to x2), the boundary Γ is divided into the parts Γ1

and Γ2. The equations of these lines are denoted by x2 = γk (x1) , k = 1, 2; x1 ∈
[a1, b1].

Consider the following boundary value problem
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