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Abstract: In this paper we investigate the existence of solutions of perturbed partial
hyperbolic differential equations of fractional order with infinite delay and Caputo’s
fractional derivative by using a nonlinear alternative of Avramescu on Fréchet spaces.

Keywords: partial functional differential equation; fractional order; solution; left-
sided mized Riemann-Liouville integral; Caputo fractional-order derivative; infinite
delay; Fréchet space; fized point.

Mathematics Subject Classification (2010): 26A33, 34K30, 34K37, 35R11.

1 Introduction

In this paper we are concerned with the existence of solutions to fractional order initial
value problem (IV P for short), for the system

(“Dou)(t,x) = f(t, 2, up ) + gt o, u@q)), if (t,x) € J, (1)

u(t,x) = ¢(t,x), if (t,2) € J, (2)

u(t,0) = o(t), u(0,z) =(x), (t,z) € J, (3)

where 90(0) = 1/)(0)7 J = [0,00) X [0,00), j = (70074»00) X (700,4»00)\[0,00) X
[0,00), °Dj is the standard Caputo’s fractional derivative of order r = (ry,7r2) €
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