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Abstract

It is known that in mathematical models, of different natural phenomena

and optimal control there appear problems for loaded equations. If in integro-

differential equations, the liger order derivative under is given by a conditions

differentiable kernel, then decreasing the order of the derivative in these integrals

by means of integration by parts, there appear loaded terms in this equation.

1. Introduction. In the paper we consider a problem for an ordinary, integro-

differential, loaded equation of second order under general, linear (containing non-

local and global terms) boundary conditions. We construct necessary conditions by

means of the fundamental solutions of the principal part of the equation. By means

of these necessary and given boundary conditions we determine the values of the

unknown function and its derivative at the ends of the considered interval using the

integral of the unknown function and its derivative.

Having written these values in the first relations of the basic expressions, we get

a system of second kind with weak singularity in the kernel Fredholm integral equa-

tions of for the unknown function and its derivative. The three-point problem for

a second order nonlinear differential equation was considered in [4]. For this equa-

tion, the problem containing an integral in the boundary condition was researched

in [5]. The problem under point Dirichlet type boundary condition for second order

ordinary differential equation was considered in [6] and at last the existence of the

solution of three point and -point for such an equation in [7] and [8].

2. Problem statement. Let’s consider the following boundary value problem:

ly = y′′(x) + a1(x)y′(x) + a0(x)y(x) +

1∫
0

[
K1(x, ξ)y

′(ξ)+

+K0(x, ξ)y(ξ)] dξ + α1(x)y′(0) + α0(x)y(0)+

+β1(x)y′(1) + β0(x)y(1) = f(x), x ∈ (0, 1),

(2.1)

ljy ≡ αj1y
′(0) + αj0y(0) + βj1y

′(1) + βj0y(1)+

+

1∫
0

[
Kj1 (ξ) y′ (ξ) +Kj0 (ξ) y (ξ)

]
dξ = γj , j = 1, 2;

(2.2)




