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Abstract

In this paper, we consider a boundary value problem with impulse (BVPI)
for second order nonlinear differential equations. Existence and uniqueness the-
orems for solutions of the considered BVPI are established.

1. Introduction

We consider the following boundary value problem with impulse (BVPI):

− [p(x)y′]′ + q(x)y = f(x, y), x ∈ [a, c) ∪ (c, b], (1)

y(c−) = d1y(c+), y[1](c−) = d2y
[1](c+), (2)

αy(a)− βy[1](a) = µ, γy(b) + δy[1](b) = ν, (3)

where a < c < b; y = y(x) is a desired solution; y[1](x) = p(x)y′(x) denotes the
quasi-derivative of y(x); y(c−) is the left-hand limit of y(x) at c and y(c+) is the
right-hand limit of y(x) at c; the coefficients p(x), q(x) of equation (1) are complex-
valued functions defined on [a, b]; f(x, ξ) is a complex-valued function defined on
[a, b]× C; d1, d2, α, β, γ, δ, µ, and ν are given complex numbers and d1 6= 0, d2 6= 0,
|α| + |β| 6= 0, |γ| + |δ| 6= 0. Note that everywhere C denotes the set of complex
numbers.

The conditions in (2) express an impulse effect at the point c. The conditions in
(3) are separated linear nonhomogeneous boundary conditions.

Note that a complex-valued function y(x) defined on [a, c) ∪ (c, b] is called a
solution of (1)–(3) if its first derivative y′(x) exists for each x ∈ [a, c)∪(c, b], p(x)y′(x)
is absolutely continuous on each closed subinterval of [a, c) ∪ (c, b], there exist finite
values y(c±) and y[1](c±), the impulse conditions (2) and the boundary conditions
(3) are satisfied, and the equation (1) is satisfied almost everywhere on [a, c)∪ (c, b].

The paper is organized as follows.
In Section 2, we consider the second order linear homogeneous differential equa-

tion with impulse

−[p(x)y′]′ + q(x)y = 0, x ∈ (−∞, c) ∪ (c,∞),

y(c−) = d1y(c+), y[1](c−) = d2y
[1](c+).




