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Abstract: In this paper, an analogue of Bogolyubov’s first theorem of the averaging
method for systems of Fredholm integro-differential equations is established. The
averaging method is also applied to boundary value problems for such systems. It is
shown that if a boundary value problem for an averaged system, which is a system of
ordinary differential equations, has a solution, then the original problem is solvable
as well.
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1 Introduction

In this paper, we study systems of Fredholm integro-differential equations

dx

dt
= ẋ = εX(t, x,

∫ T
ε

0

ϕ(t, s, x(s))ds) (1)

subject to the Cauchy conditions
x(0) = x0, (1′)

or to the boundary conditions
F (x(0), x(Tε )) = 0, (1′′)
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