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Abstract: We study the solvability of a class of nonlinear two-point boundary
value problems for systems of ordinary second-order differential equations on
the plane. On the basis of properties of the leading nonlinear terms, we prove
a criterion for the solvability of boundary value problems under arbitrary per-
turbations in a given set by using methods for the computation of the winding
number of vector fields.

In this work, we study the solvability of nonlinear two-point boundary value
problems of the form

(1) z′′(t) = z′(t)
m

+ f(t, z(t), z′(t)), z = x+ iy ∈ C, 0 < t < 1,

(2) z′(0) = A0(z(0)) + h0(z), z′(1) = A1(z(0)) + h1(z).

Here m is an integer larger than unity, C is the complex plane, z = x − iy,
and the mappings f : [0, 1]×C2 7→ C and A0, A1 : C 7→ C are continuous and
satisfy the conditions:

(3) Aj(λz) ≡ λAj(z) for any λ ≥ 0, j = 0, 1,

(4) max
0≤t≤1

|f(t, z, w|(|z|+ |w|)−m → 0 as |z|+ |w| → ∞.

The mappings h0 and h1 act continuously from C1([0, 1]; C) into C, where
C1([0, 1]; C) is the space of complex-valued functions continuously differen-
tiable on the interval [0, 1], and satisfy the conditions

(5) |hj(z)|/||z||C1 → 0 as ||z||C1 →∞, j = 0, 1.

For this class of boundary value problems, we study the solvability on the basis
of an a priori estimate of solutions with the use of methods for the computation
of the winding number of vector fields [1]. This problem was earlier considered
in [2, 3, 4] and is of interest from the viewpoint of the application of methods of
nonlinear analysis and the development of investigation methods for nonlinear
two-point boundary value problems.
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