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Abstract

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

pyf(n) = LD (L1)
Thisis an mverse of the g-integral operator deflned as
f F@ dt:q) = xa —q)zq <Fa ) (12)

Where 0 < |q]| < 1

1.2. Fractional g-Derivative of Order «:
The fractional q-derivative of order « is defined as

D f(x) = f & = YD) -at FOIA: D) (12.1)

Where Re (a) < 0
As a particular case of (1.2.1), we have
T (u)
D gxt 1 = A _yuma-t 122
fa - (12.2)

1.3 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

a1b1 (@) z“
E.pa 2= Z(b )i ok + )

here B3 €C,Re(a)>0, Re(p)>0

m,n are non-negative real numbers.

(1.3)

,(@1)km, (b1)kn are the pochammer symbols and

2. Main Results

In this section , we drive the results on term by term g-fractional differentiation of a power
series. As particular case we will the fractional g-differentiation of generalized mittag-leffler
function
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Theorem 1: If the series —*/#"

converges absolutely for |q| < p then

Z (1) km z“ Z (1) im 1
i L 0)0 T+ | _E0) Tk+8) s o
Z,q .
WhereRe (1) >0, Re (u) <0, 0< |q| <1
Proof: Starting From the left side and using equation (1.2.1), we have
k
( 3 @ 2 |
Dt | ,a-1k=0 (b)), T(ak+p) i
z,q
(al)km Zk
z
= (b I'(ak +
= f(z—yq)_,;_ly’l‘l 0 (1) Tlak+5) dy; @)
l—‘q (—‘H) 2
(al)km Zk
zAmH1 = (b I'(ak +
J'(l Q) 2 A1 0 (01) ( B) d(t; ) 2.2)
Now the following observatlon are made
© k
Z (@1) Z
= (b I'(ak +
@ = (01 ( 2 converges absolutely and therefore uniformly on domain of
x over the region of integration.
(ii) f01|(1 — tq)_,—1t*7| d(t; q) is convergent,
Provided Re(1) >0, Re(u) <0, 0< gl <1
Therefore the order of integration and summation can be interchanged in (2.2) to obtain.
. (a )km Zk
w0 (b)), T(ak + B) J. A+k—1 (.
=5 ( #) (1 = tq) s (5 Q)
z (al)km
— k=0 (bl)kn F(O{k + IB) Du Zk+}’_1
z,q
Hence the statement (2.1) is proved.
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