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Abstract

The present work addresses the issue of solution existence
2(t,e) : z(-,€) € CHO,T), 2(t,-) € C[0,e0)
for nonlinear periodic boundary value problem with delay [1]
dz(t,e)/dt = A(t)z(t,e) + B(t)z(t — A,e) + f(t)+ (1)
+e Z(z(t,e), 2(t — A e),t,€)

in a small neighborhood of the solution zq(t) € C![0,T] of the generating prob-
lem

dzo(t)/dt = A(t)zo(t) + B(t)zo(t — A) + f(1), A €R. (2)

Here, A(t), B(t) are (n x n) dimensional matrices, Z(z(t,e),z(t — A,¢e),t,¢) is
a nonlinear vector function, T-periodic to the independent variable ¢, analytic
with respect to the unknown z(¢,e) and z(t — A,¢e) in a small neighborhood
of the solution of the generating problem (2) and continuous with respect to
the small parameter ¢ on the interval [0,e¢]. In addition, the function f(t) is
continuous with respect to the t € [0, T].

By applying the Adomian decomposition method and the least squares
method scheme, we have derived the necessary and sufficient conditions for the
existence of solutions of the weakly nonlinear periodic boundary value problem
for a system of differential equations with concentrated delay in the critical case
[3]. The efficiency of the iterative schemes we have developed is demonstrated
using an example of solving the problem of approximating periodic solutions to
an equation with concentrated delay, which models a non-isothermal chemical
reaction [1, 2].
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