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A PROBLEM FOR A COMPOSITE TYPE

EQUATION OF THIRD ORDER WITH GENERAL

LINEAR BOUNDARY CONDITIONS

Abstract

The considered problem is devoted to the solution of a boundary value prob-
lem for a third order model equation. The boundary conditions are not local and
are obtained by means of necessary conditions. In the domain, the equation of
the considered problem has both real and complex characteristics.

The form of non-local boundary conditions for which the stated boundary
value problem is Fredholm is determined.

1. Introduction

Composite type equations of third order are considered.(see[2,3]). Unlike the
classic papers [1]-[4], the boundary conditions are not local. Our goal is to define
the kind of linear non-local boundary conditions under which the stated problem is
Fredholm. The problem is investigated proceeding from the refined kind of funda-
mental solution [4] of the considered equation. Necessary conditions similar to ones
in [9], [10] are obtained. After regularizing and combining them with the boundary
conditions, sufficient condition of Fredholm property of the given problem is found.
Similar problem for the Schrodinger equation and fist order parabolic type equation
was considered in [7]-[10].

Proceeding from the special kind of the considered equation, the boundary con-
ditions are chosen so that for the boundary values of the second derivative we get
normal kind relations. Further, as for boundary values for minor derivatives we get
second order Ferdholm integral equation for these unknowns proceeding from nec-
essary conditions.

2. Problem Statement

Let D be a bounded, convex in the direction x2, plane domain with sufficiently
smooth boundary Γ (Lyapunov line [4]).

Considered the following problem:
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