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The existence conditions and the structure of solutions of the
weakly nonlinear boundary value problem in the critical case of
the second order are obtained. For such systems, a general the-
ory and effective methods of finding solutions are developed. Us-
ing the theory of orthoprojectors and pseudoinverse matrices in
Moore-Penrose’s sense [1], conditions for the existence of solu-
tions to such problems are obtained, and an iterative algorithm
for construction of the solution is proposed. It was shown that
the existence of a solution depends on the conditions obtained
by means of nonlinearities and the second approximation to the
desired solution.

Consider a weakly nonlinear system of integrodifferential equa-
tions

ẋ(t)−Φ(t)

b∫
a

[A(s)x(s)+B(s)ẋ(s)]ds = f(t)+ε

b∫
a

K(t, s)Z(x(s, ε), s, ε)ds,

(1)
`x(·) = α+ εJ2(x(·, ε), ε), α ∈ Rq. (2)

Here, we use the assumptions and notation from [2].
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