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We establish necessary and su�cient conditions for the existence of solu-
tions

Z(t, ε) : Z(·, ε) ∈ C1[a; b], Z(t, ·) ∈ C[0; ε0], Z(t, ε) ∈ Rα×β

of a nonlinear matrix di�erential equation [1,2]

Z ′(t, ε) = AZ(t, ε) + Z(t, ε)B + F (t, ε) + ε Φ(Z(t, ε), µ(ε), t, ε) (1)

with a boundary condition

LZ(·, ε) = A+ εJ(Z(·, ε), µ(ε), ε), A ∈ Rδ×γ, α 6= β 6= δ 6= γ. (2)

We seek the solution of the matrix boundary-value problem (1), (2) in a small
neighborhood of the generating problem

Z ′0(t, ε) = AZ0(t, ε) + Z0(t, ε)B + F (t, ε), LZ0(·, ε) = A. (3)

Here, A ∈ Rα×α and B ∈ Rβ×β are constant matrices. Assume that the
nonlinear matrix operator Φ(Z(t, ε), µ(ε), t, ε) : Rα×β → Rα×β is Frechet
di�erentiable with respect to the �rst argument in a small neighborhood of
the solution of the generating problem and continuously di�erentiable with
respect to µ in a small neighborhood of the solution of the generating prob-
lem (3) and the initial value µ0(ε) of the eigenfunction µ(ε). The nonlineari-
ty Φ(Z(t, ε), µ(ε), t, ε) and inhomogeneity of the generating problem F (t, ε)
are regarded as continuous in t on a segment [a, b] and in the small param-
eter ε on a segment [0, ε0]. In addition, LZ(·, ε) is a linear bounded matrix
functional: LZ(·, ε) : C1[a; b] → Rδ×γ. The nonlinear matrix functional
J(Z(·, ε), µ(ε), ε) : C[a, b] → Rm is continuously di�erentiable with respect
to Z in a small neighborhood of the solution of the generating problem (3),
continuously di�erentiable with respect to µ in a small neighborhood of the
solution of the generating problem (3) and the initial value µ0(ε) of the
eigenfunction µ(ε); and continuous in the small parameter ε on the segment
[0, ε0].
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