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Abstract 
This paper is devoted to fractional q-derivative of special functions. To begin with the theorem on term 
by term q-fractional differentiation has been derived. fractional q-differentiation of 
Generalized Mittag െ Leffler function has been obtained. 
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1. Introduction:  
Definition:  
1.1. q-Analogue of Differential Operator 
 Al-Salam [3], has given the q-analogue of differential operator as 

ሻݔ௤݂ሺܦ ൌ
݂ሺݍݔሻ െ ݂ሺݔሻ

ݍሺݔ െ 1ሻ
                                                                                              ሺ1.1ሻ 

This is an inverse of the q-integral operator defined as 

න ݂ሺݐሻ ݀ሺݐ: ሻݍ

ஶ
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Where 0 ൏ |ݍ| ൏ 1 
 
1.2. Fractional q-Derivative of Order ߙ: 
The fractional q-derivative of order ߙ is defined as  

௫ ,௤ܦ
ఈ ݂ሺݔሻ ൌ

1

Γ୯ሺെߙሻ
නሺݔ െ ሻିఈିଵݍݕ

௫

଴

݂ሺݕሻ݀ሺݕ;  ሻ                                                       ሺ1.2.1ሻݍ

Where Re ሺߙሻ ൏ 0 
As a particular case of (1.2.1), we have  

௫ ,௤ܦ
ఈ ఓିଵݔ ൌ

Γ୯ሺߤሻ

Γ୯ሺߤ െ ሻߙ
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૚. ૜ Generalized Mittag-Leffler function  
Here , first the notation and the definition of the Generalized Mittag-Leffler function, 
introduced by Ahmad Faraj , Tariq Salim [13] has been given as  
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Here 0) ( Re  0,) ( Re ,,   C  ,(a1)km, (b1)kn are the pochammer symbols and 
m,n are non-negative real numbers. 
 
2. Main Results 
In this section , we drive the results on term by term q-fractional differentiation of a power 
series. As particular case we will the fractional q-differentiation of generalized mittag-leffler 
function 
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Theorem 1: If the series 
(z) 
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Where Re ሺߣሻ ൐ 0,  Re ሺߤሻ ൏ 0,  0൏ |ݍ| ൏ 1 
Proof: Starting From the left side and using equation (1.2.1), we have 
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Now the following observation are made 
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 converges absolutely and therefore uniformly on domain of 
x over the region of integration. 

 ሺ݅݅ሻ ׬ หሺ1 െ ఒିଵหݐሻିఓିଵݍݐ
ଵ

଴
 ݀ሺݐ;   ,ሻ is convergentݍ

Provided  Re ሺߣሻ ൐ 0,   Re ሺߤሻ ൏ 0,  0൏ |ݍ| ൏ 1 
Therefore the order of integration and summation can be interchanged in (2.2) to obtain. 
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Hence the statement (2.1) is proved. 
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