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Abstract. In this paper, we give global existence and uniqueness results for first order

impulsive functional differential equations with variable times and multiple delays. We rely

on a recent nonlinear alternative of Leray-Schauder type in Fréchet spaces due to Frigon

and Granas.
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1 Introduction

This paper is concerned with the existence and uniqueness of solutions of the
first order impulsive differential equation with variable moments and multiple
delays

y′(t) = f(t, yt) +
p∑

i=1

y(t− Ti), a.e. t ∈ J := [0,∞), t 6= τk(y(t)), (1)

y(t+)− y(t−) = Ik(y(t)), t = τk(y(t)), (2)

y(t) = φ(t), t ∈ [−r, 0], (3)

where k ∈ IN, 0 < r < ∞, τ1(y(t)) < τ2(y(t)) < . . ., limn→∞ τn(y(t)) = ∞,

D = {ψ : [−r, 0] → IRm |ψ is continuous everywhere except for a countable
number of points t̄ at which ψ(t̄−) and ψ(t̄+) exist,
ψ(t̄−) = ψ(t̄), and supθ∈[−r,0] |ψ(θ)| < ∞},

f : J × D → IRm, and Ik ∈ C(IRm, IRm), k = 1, 2, . . ., τk : IRm → IR,
k = 1, 2, . . ., and φ : [−r, 0] → IRm are continuous, and 0 ≤ Ti ≤ r for


