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a b s t r a c t

In this paper,we study the fractional functional differential equationswith causal operators
in an arbitrary separable Banach space. By means of the techniques of the measure of
noncompactness, the existence and continuation of solutions are given. Further, some
topological properties of solution sets are discussed and the existence of optimal solutions
of the associated control problemare presented. An example is given to illustrate the result.
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1. Introduction

The study of functional equations with causal operators has seen a rapid development in the past few years and
some results such as the existence, stability and control are assembled in a monograph of Corduneanu [1]. The term
causal operators is adopted from the engineering literature and the theory of these operators has the powerful quality
of unifying ordinary differential equations, integrodifferential equations, differential equations with finite or infinite delay,
Volterra integral equations, and neutral functional equations, to name but a few. A pioneering work has been reported by
Corduneanu [2], Drici et al. [3–5], and Lupulescu [6]. For more details, the reader can refer to the recent monograph of
Lakshmikantham et al. [7] and the papers of Devi [8], and Obukhovskii and Zecca [9].

On the other hand, fractional differential equations have proved to be valuable tools in themodeling ofmany phenomena
in various fields of engineering, physics and economics. It draws a great application in nonlinear oscillations of earthquakes,
many physical phenomena such as seepage flow in porous media and in fluid dynamic traffic model. Actually, fractional
differential equations are considered as an alternative model to integer differential equations. For more details, one can see
the monographs of Diethelm [10], Kilbas et al. [11], Lakshmikantham et al. [12], Miller and Ross [13], Podlubny [14], and
Tarasov [15]. Recently, fractional differential equations (inclusions) and optimal controls in Banach spaces have been studied
by Agarwal et al. [16,17], Nieto et al. [18–21], Balachandran et al. [22,23], Benchohra et al. [24], El-Borai [25], Henderson and
Ouahab [26], Hernández [27], Mophou and N’Guérékata [28], Wang et al. [29,30], and Zhou et al. [31–36].

To our knowledge, fractional functional differential equations with causal operators in Banach spaces have not been
studied extensively. There are only relatively scarce results [37] on fractional differential equations with causal operators.
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