Existence and uniqueness of solutions for the
first-order nonlinear integro-differential equations with
three-point boundary conditions

Misir Mardanov!, Yagub Sharifov?, Farah Zeynally?,

Y Institute of Mathematics and Mechanics of NAS of Azerbaijan, Baku,
Azerbaijan misirmardanov@yahhoo.com
2 Baku State University, Baku, Azerbaijan sharifov22@rambler.ru
3 Ganja State University, Ganja, Azerbaijan farahzeynalli@rambler.ru

Abstract: Mathematical modeling of many processes occurring in the real
world often leads to the study of the initial and boundary value problems for
ordinary and partial differential equations. Such problems form the basis of
mathematical physics. From this point of view integro-differential equations
play an important and special role.

In this article, we study existence and uniqueness of solutions of nonlinear
differential equations of the type

1) ) = F (o) + [ b a(r)dr, te0.T)
with three-point boundary conditions
(2) Ax(0) + Bx(ty) + Cx (T) = .

Here A, B,C' € R™" are constant square matrices of order n; a € R" is
a given vector; det N # 0; N = (A+B+C),f : [0,T] x R* — R"™ and
k: [0, T]x[0, T] xR* — R" are given functions, and ¢, satisfies the condition
of 0 < t; <T. We denote by C ([0,7], R™) the Banach space of all continuous
functions from [0, 7] into R" with the norm

]l = max {[= ()| ,t € [0, TT},
where |-| is the norm in the space R".

We prove new existence and uniqueness results by using the fixed point
theorems, and Banach contraction principle.

Similar problems for two-point boundary value problems are considered in
[1-3].
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