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1. Introduction

Regarding the lincanty of the differential operators Kontecky [17] and Matsuda and Avabe [22] studied the senes solution of
semi-differential equations (see also Oldham and Spamer [24. p.159]).

King et al. [15, p.123] descnbed the Founer senes solution of ordinary one-dimensional diffusion equation for temperature
distnbution in the har.
Ozdemir et al. [25] obtained an analytic solution of fractional diffusion equation by applving Founer scnics and also evaluated its
numencal approximation formula

Gorenflo, Luchko and Zabreiko [20] have solved the Cauchy problem and represented its senes solution mvolving Mittag-LefMler
function E,_  (.)defined by

E“{:]=gm (z .pe C:Re(a)>0) (.0

where T is a set of complex numbers and I7(.) 1s the Gamma function (see Erdelyr et al. [S] and Kilbas et al. [14] ).

Many researchers such as Kilbas et al. [14]. Oldham et al. [24]. Podlubny [26]. Samko et al. [27]. and Mathai. Saxena and Haubold
[19] presented a systematic study with analytical propertics and apphications of fractional denvatives. integrals and differential
equations. Recently, Diethelm [ 3] has developed the theory and analysis of fractional differential equations involving Caputo 1vpe
differential operators. Our work is concerming with the method developed by Dicthelm [3] in the spaces of inlegrable, absolutely

continuous and orthogonal functions.
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of those Lebesgue complex-valued functions fon £ for which III, < o where
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