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Abstract. By using the theory of cosine function of bounded linear operators, in this pa-

per we study the existence of mild solutions for a class of second order impulsive abstract

functional differential equations with state-dependent delay.
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1 Introduction

In this paper, we study the existence of mild solutions for a second order
impulsive abstract Cauchy problem with state-dependent delay described in
the form

x′′(t) = Ax(t) + f(t, xρ(t,xt)), t ∈ I = [0, a], (1.1)
x0 = ϕ ∈ B, x′(0) = ζ ∈ X, (1.2)

∆x(ti) = Ii(xti
), i = 1, 2, . . . , n, (1.3)

∆x′(ti) = Ji(xti
), i = 1, 2, . . . , n, (1.4)

where A is the infinitesimal generator of a strongly continuous cosine func-
tion of bounded linear operator (C(t))t∈R defined on a Banach space X, the
function xs : (−∞, 0] → X, xs(θ) = x(s+ θ), belongs to some abstract phase
space B described axiomatically, 0 < t1 < · · · < tn < a are prefixed numbers,
f : I ×B → X, ρ : I ×B → (−∞, a], Ii(·) : B → X, Ji(·) : B → X are appro-
priate functions and the symbol ∆ξ(t) represents the jump of the function
ξ(·) at t, which is defined by ∆ξ(t) = ξ(t+)− ξ(t−).


