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ABSTRACT
This paper seeks to establish the connection between the fundamental analogue of the Aleph-Function and the
operators of the quantum calculus, particularly the Riemann-Louville g-integral and g-differential operators.
There has also been discussion of some unique cases.Some special cases have also been discussed.
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INTRODUCTION

Kac and Cheung’s book [1] entitled “Quantum Calculus” provides for the basics of so called g-calculus. More details
on this type of calculus can also be found in Andrews [4,5].

Let us consider the following expression
f(x) — f(xo)
(x — xo)

Now letting x—x, , we get the well - known definition of the derivative % of a function f(x) atx = x,. However
ever , if we take x = gxg or x = xo+ h, where q is a fixed number different from 1, and h a fixed number different
from 0, and don’t take the limit , we enter the fascinating world of quantum calculus . The corresponding expressions
are the definitions of the g-derivative and h- derivative of f(x)as defined in [1 & 2] . The same was latter on
introduced by F.H.Jackson in the beginning of the twentieth century . He was the first to develop g- calculus in a
systematic way.

The basic analogue of Aleph-Functiondenoted®(z;q) for z € C is defined in series form as [11]
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The existence conditions for the integral in (1.1) are the same as for g-analogue of I-Function withr = 1.
Agrawal [3] introduced the basic analogue of the Reimann-Liouville fractional operator as follows.

1000 = 5 J5 G = a0 T) dy (1) Re(o) > 0. (12)

In particular, for f(x) = xP ; we have

Ir,(p+1)
a Py =_4 pta .
17 (xP) m D™ ; Re(o) > 0. (1.3)

Also g-analogue of the Reimann-Liouville fractional derivative defined as [3]
Dg.f(x) = Dg( Igx*f) x; Re(a) <0,jq<1
In particular, for f(x) = x? ; we have

_ e+ -
D1 () = LB X Re() < 0,qI<1. (L4)

Page | 44



International Journal of Enhanced Research in Educational Development (IJERED)
ISSN: 2320-8708, Vol. 10 Issue 6, Nov-Dec, 2022, Impact Factor: 7.326

Theorem (1.1):Leta>0,3>0,y>0and a € R, letIg, be the Riemann- Liouville fractional integral operator, then
[ {gy—1Rjmn {at?, Q}|(aj Adalees Ak,
1 Pl (bj Bj), ,, [ri(bj Bji)]
CICT A [ri(aji Aji )]nﬂ,pi
((aty.B)(b) B)), ,, [7i(b) Bji)]
Proof :To prove theorem(1.1) we apply equations (1.1) and (1.2) to the left side of theorem(1.1) we get
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Making the use of equation (1.3) we get
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This completes proof of the theorem.

m+1,4q;

Theorem (1.2):Let Re(a) <0, >0,y >0and a € R, let Dg, be the Riemann- Liouville fractional derivative operator,
then there holds following results
D? {ty R e [{atﬁ : q}IEZj ';‘j;l'" [[T 5 A0k ]} x
bt i B )1 m ti(bj Bji )]mﬂ_qi
B a4, [l Al
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Proof : To prove theorem (1.2) we apply equations (1.1) and (1.4) to the left side of theorem (1.2) we get,
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Making the use of equation (1.4) we get
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This completes proof of the theorem.
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