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a b s t r a c t

In this paper, the existence of at least three positive solutions to impulsive second order
differential equations is investigated. Sufficient conditions which guarantee the existence
of positive solutions are obtained, by using the Avery–Peterson theorem. An example is
added to illustrate the results.
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1. Introduction

For J = [0, 1], let 0 = t0 < t1 < · · · < tm < tm+1 = 1. Put J ′ = (0, 1) \ {t1, t2, . . . , tm}. Put R+ = [0, ∞) and
Jk = (tk, tk+1], k = 0, 1, . . . ,m − 1, Jm = (tm, tm+1).

Let us consider second order impulsive differential equations of typex′′(t) + α(t)f (t, x(t)) = 0, t ∈ J ′,
1x′(tk) = Qk(x(tk)), k = 1, 2, . . . ,m,
x(0) = 0, x(1) = λ[x],

(1)

where as usual 1x′(tk) = x′(t+k )− x′(t−k ); x′(t+k ) and x′(t−k ) denote the right and left limits of x′ at tk, respectively. Here λ[u]
denotes a linear functional on C(J) given by

λ[u] =

∫ 1

0
u(t)dΛ(t)

involving a Stieltjes integral with a suitable function Λ of bounded variation.
Impulsive differential equations are discussed, for example in books [1,2], see also [3]. The theory of impulsive differential

equations has become an important aspect of differential equations. There are many papers in which the problem of
existence of positive solutions to differential equations with boundary conditions have been discussed. However, only a few
papers have appeared where such problemwas discussed to impulsive differential equations with boundary conditions, see
for example, [4,3,5–11].
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