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Abstract. In this paper, we study the existence of mild solutions for the impulsive second

order abstract partial neutral functional differential equations with state dependent infinite

delay. We have used here the new definition of phase space for infinite delay argument. We

rely on the Leray Schauder alternative and Sadovskii’s fixed point theorem to prove the

existence results. We prove the results using the noncompactness of the family of cosine

operators. An example is provided to illustrate the theory.
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1 Introduction

In this paper, we study the existence of mild solutions for the impulsive sec-
ond order abstract partial neutral differential equations with state dependent
delay of the form

d

dt
[x′(t) + g(t, xρ(t,xt)))] = Ax(t) + f(t, xρ(t,xt)), t ∈ [0, a], t 6= ti; (1)

x(0) = x0 + p(x) ∈ Bh; (2)

x′(0) = y0 + q(x) ∈ X; (3)

∆x(ti) = I1
i (xti), t = ti i = 1, 2, . . . , n; (4)

∆x′(ti) = I2
i (xti), t = ti i = 1, 2, . . . , n; (5)
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