International Journal of Mathematics Trends and Technology (IJMTT) — Volume 66 Issue 9 - Sep 2020

Generalized Fractional Calculus Operators
Involving Multivariable Aleph Function

Akanksha Shukla®, Shalini Shekhawat? and Kanak Modi*
! Department of Mathematics, Amity University of Rajasthan, Jaipur, India
% Department of Mathematics, SKITM&G, Jaipur, India

Abstract — This paper involves the brief study of generalized fractional calculus and multivariable Aleph
function. In this paper we presented three theorems consisting multivariable Aleph function and generalized
fractional calculus operator. The Aleph function used in theorems is general by nature and can be reduced into

many other functions.
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INTRODUCTION
Fractional calculus is a branch of mathematics which deals with various differential and integral operators.

Fractional calculus is used in various areas such as science and engineering, Banking etc. Integral operators are
studied extensively due to their impotence in applied problems of science and engineering. In this paper we will
study the generalized fractional differentiation of multivariable Aleph function. Multivariable Aleph Function is

an extension of multivariable I-function which is a generalization of multivariable H-function.

Definition 1: The properties and application of generalized fractional calculus operators are defined by Saigo [9]
and the work was carried out by Samko et al. [13] further. For a,b,ce C and x > 0 the generalized

fractional calculus operators are defined as follows:
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where , F, (.) is the Gaussian hyper geometric function defined by:
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Lemma: For a,b,c, u « C,R (a)> 0 We have [11, 14]
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Definition 2: Multivariable Aleph Function

Multivariable aleph function is a generalization of multivariable I-function defined by C.K. Sharma and Ahmad
[1] and multivariable I-function is generalization of multivariable G and H functions defined by Srivastava et al.
[7].

The multivariable Aleph Function is defined by means of the multiple contour integral:
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The condition for absolute convergence of multiple Mellin Barnes type contour can be obtained by extension of
the corresponding conditions for multivariable H-function given as
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2

ISSN: 2231-5373 http://www.ijmttjournal.org Page 133



http://www.ijmttjournal.org/

International Journal of Mathematics Trends and Technology (IJMTT) — Volume 66 Issue 9 - Sep 2020

where
n P g ny Pick) L Gick)
® _ ® ) ® ® ® ® Q) 10
AT =Xar mn ey oty By H X T X Vi T2 Ty 2 94 >0 (10)
j=1 j=n+1 j=1 j=1 j=n, +1 j=1 j=m
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The complex numbers z, are not zero. In this paper we consider the existence and absolute convergence
conditions of the multivariable Aleph function as following
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For convenience, we will use the following notations in this paper-
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Main Results:

Theorem: 1 In this section we drive the generalized fractional integral of multivariable aleph functions.
Let a,b,c,u e C,R(a)>0,ae R,l e R_ =(0,) .then there holds the following result:

xt7 )

1

vy 1
Ia,b,c | 0,n;v

0+

t

p; g7 Riw
P
Xt
n

|

L 0,042V z

r
|

o |

N p‘+2,q‘+2r.‘R;w| :
ot

:
|
|
i
|
L

Py

Zlﬂz (17*11171*"-:%7")[17”717(:*b*pl """ pn)A

]

|

\( y

1-—+b,p,, .., P, ||1-—=-c+b,p,..., P, ,B |
Z,,"L | JL J J (13)

ISSN: 2231-5373 http://www.ijmttjournal.org Page 134



http://www.ijmttjournal.org/

International Journal of Mathematics Trends and Technology (IJMTT) — Volume 66 Issue 9 - Sep 2020

Proof: To prove the theorem, we represent the Aleph function in its contour form using equation no (7) and on
changing the order of equation (which is permissible under the conditions stated above) we get
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combining this expression in form of Aleph function we get the RHS of Theorem 1.

Theorem: 2 Let a,b,c,u e C,%(a)>0,aecl el =(0,o).Then there holds the following result:
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Proof: To prove this we follow the same process as in theorem1 and using the result of Lemma (6) we easily
obtain the RHS of theorem 2.

Theorem: 3 Let a,b,c,u e C,%(a)>0,aeclt el =(0,0).Then there holds the following result:
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Proof: To prove this theorem we write the contour form of Aleph function given in equation (7) and changing
the order of integration and further using result (5) we easily arrive at RHS.

In this section we drive the generalized fractional integral and multivariable aleph functions.
Theorem:4 Let a,b,c,zu e C,R(a)>0,ael e . = (0,) .Then there holds the following result:
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Proof: To prove this theorem we write the contour form of Aleph function given in equation (7) and changing
the order of integration and further using result (6) we easily arrive at RHS.

Particular cases:

Case-I: If p, = q, = n = 0 then the Aleph function of n —variables reduces to product of N aleph functions of
one variable then by using theorem 1, we find the following result:
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Case-Il: If 7'~ 7™ "= Tie)™ then the multivariable Aleph function converted into the

multivariable H-function defined by Srivastava et al [7] and theorem 1 reduces into following
result
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Case-I11: If we put n = 2 in theorem 1, we obtain aleph function of two variable defined by K. Sharma [8]. And
the result becomes
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Case 1V: By putting n=1 in theorem 1, we obtain aleph function of one variable defined by Sudland [10].
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