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Abstract. We establish new criteria for the existence of nonzero solutions of systems of
integral equations of the form

ui(t) = Bi

„Z µ

η
fi(s, u1(s), . . . , un(s)) ds

«
+

Z 1

0
ki(t, s)fi(s, u1(s), . . . , un(s)) ds,

where Bi are continuous functions, [η, µ] ⊂ [0, 1], fi satisfy Carathéodory conditions and
ki may be discontinuous and change sign.

We apply our results to prove the existence of nontrivial solutions of some systems of

differential equations with nonlinear boundary conditions.
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1 Introduction

In a recent paper Agarwal, O’Regan and Wong [1] studied the following
system of integral equations

ui(t) =
∫ 1

0

gi(t, s)fi(s, u1(s), . . . , un(s)) ds, (1)

obtaining the existence of one and multiple constant sign solutions. The
results in the above paper are obtained by means of the Leray-Schauder al-
ternative and Krasnosel’skii’s cone compression and expansion type theorem
[7]. The cone employed in [1] was a cone of constant sign functions.

Infante [4], when dealing with positive solutions of differential equations
with nonlinear boundary conditions somewhat similar to the ones in [2],
studied integral equations of the type

u(t) = B
(∫ µ

η

f(s, u(s))ds
)

+
∫ 1

0

k(t, s)f(s, u(s)) ds, (2)


