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Abstract

The present paper concerns with the nonlocal boundary value problem for
nonlinear ordinary differential equations. We prove a theorem that gives a sif-
ficient condition under which the existence of the approximate solution insures
the existence and uniqueness of the exact solution.

1.Introduction. Let I = [t0, T ] be a terminal segment of a number axis, En

be n− dimensional Euclidean space. By ‖·‖ we’ll denote a norm in this space. For
continuous vector-functions determined on the segment I we define the norm as

‖f‖n = max
t∈I

‖f (t)‖ .

Since the norm of the vector-functions is determined, the norm of the matrix is
determined in the appropriate way.

In the paper we study existence and uniqueness of solutions of the differential
equation

dx

dt
= f (x, t) , t ∈ I = [t0, T ] , (1.1)

under non-local boundary conditions

Ax (t0) +
∫
I

n (t)x (t) dt+Bx (T ) = l. (1.2)

Here f (x, t) is a given n−dimensional vector-function determined in domain
D = En × I, x is n-dimensional vector function; A,B and n (t) are the given
metrices of dimension n× h, l is a given vector.

Note that the boundary value problem (1.1),(1.2) covers different special cases:
– for A = E (E is a unit matrix), n (t) = 0, B = 0 we have the Cauchy problem;
– for n (t) = 0 we get a two-point boundary value problem;
– for A = B = 0 we get a differential equation with integral condition and etc.
Many problems of physics, engineering and applied mathematics are described

by differential equations under non-local boundary conditions. At present numerical
papers have been devoted to studying such problems [1-3].

In this paper we’ll give a theorem that gives suffiecient condition for existence
and uniqueness of solutions of boundary value probelm (1.1),(1.2) when approximate
solution is known. Notice that approximate solutions of boundary value problem
(1.1),(1.2) may be found by different methods; by numerical analytic method, re-
duction method [4] and so on.




