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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. The result is an extension of an earlier result due to Yadav and Purohit [§]
As a special case, of fractional g-differentiation of Generalized Miller-Ross function
has been obtained.
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Definition
1.1. g-Analogue of Differential Operator

Al-Salam [3], has given the g-analogue of differential operator as

f(zq) — f(x)
z(qg—1)

D, f(x) = (1.1)

This is an inverse of the g-integral operator defined as
[ rdtse) =2 -0 0t (12)
z k=1

where 0 < |¢| < 1.
1.2. Fractional g-Derivative of Order «
The fractional g-derivative of order « is defined as

1

Dg,qf(x) = Fq(—Oé)

/0 (&= ya) s ) ) (1.2.1)
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where Re(a) <0
As a particular case of (1.2.1), we have

r
Dg !t = Amﬂ—a—l (1.2.2)
’ Ly(p — )

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 the
Generalized M-Series and exponential series.

Theorem 1: If the Generalized Miller-Ross function aNij;f (z) converges absolutely
for |¢| < p then

w A1 > (al)k...(ap)k aF k+6
D {z (b1)k-..(by)k T(ak + 5 + 1)}

_ i (CLl)k-'-(ap)k a i B (2.1)

()i (by) T+ B 1) 2

where Re(A\) >0, Re(u) <0, 0<|q| <1
Proof: Starting from the left side and using equation (1.2.1), we have

m i (@)ge () afR P
Df, {z’\ Z (b1)g---(bg)k T(ak + 8+ 1) }

k=0

k, k+5

S /OZ(Z_QQ)—M—lyA_lz(al)k:::<ap>k - d(y: q)

Amp-lorl L (ar)pe-(ap)p  afthtB kB
T Ty () /0 (1= tg)pat™™ D iblik...gbq))k r(aZ srpito (22

Now the following observation are made
Oy (a1)r--(ap)e @ tEH7MP
— (b1)g---(by)r T'(ak + B+ 1)

domain of x over the region of integration.

converges absolutely and therefore uniformly on

1

(ii) / (1 —tq)_,_1t*'|d(t; q) is convergent
0

provided Re(A) >0, Re(p) <0, 0< gl <1
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Therefore the order of integration and summation can be interchanged in (2.2) to
obtain.

& a* 2P ' AtktB—1
Z (ak:+5+1)/ (1 —1tq)—p-1t d(t; q)
=0
o0 k
Z a i kEAB-1
(ak: +B8+1) 1

Hence the statement (2. ) is proved.

3. Some Special Cases

(1) If we take a = 0,8 = 0 in equation (2.1) it becomes the fractional q-derivative
of power series.

i e (an)ge(ap)i e @)k (@) g 1
DZ, {z’\ kz:; [N akzk} = kz:; e a" Dt 2 (3.1)

This equation (3.1) is known result given by Yadav and Purohit [§].
(ii) When o = 1,8 = 0,a = 1 and no upper or lower parameter in(2.1), we have

DH A—1 ? _ DR [ RA-L 9
{ z—r(k“)} > Ln s 32

equivalently,
D,l;,q {Z)\ 1 z} Z o g,q{zk+/\_1} (33)

Thus the equation reduces to fractional q—derlvative of exponential function.
(iii) If no upper or lower parameter, we have

pr A i L f: ! Dt AL (33)
=4 Tk ++1) ~T(ak+p5+1) 1

Hence the series convert in fractional g-derivative of Miller-Ross function. Thus it
is the complete analysis of the statement (2.1).
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