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Abstract
In this paper, we obtain Nishimoto's N-fractional differintegral of the multivariable Aleph-function and class of multivariable polynomials whose
arguments involves the product of two power functions   and  ,  .  On account of the general nature of our result,  N-
fractional differintegral of a large variety of special functions of one and several variables having general arguments follows as special cases of our
findings. At the end, we shall see several corollaries.
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1. Introduction and Preliminaries.

Recently,  Saxena and Nishimoto [16], Mishra and Purohit [10], Garg and Mishra [3], Gupta et al. [6], Jaimini and
Nishimoto [7] have studied the N-fractional calculus and multivariable H-function or generalized Lauricella function
with  general  arguments.  In  our  paper,  we  evaluate  the  N-fractional  calculus  concerning  a  class  of  multivariable
polynomials defined by Srivastava [22] and the multivariable Aleph-function with general arguments.

Following Nishimoto [11], we define the N-fractional diffeintegral of a function of one variable in the following form :

Let   

  be a curve along the cut joining two points  and ,

  be a curve along the cut joining two points  and ,

  be a domain surrounded by ,

  be a domain surrounded by 

Further, let   be an analytic function of one variable in a domain   where   is surrounded by  then the
fractional differintegral of an arbitrary order  for  of the function  if  exists, is defined by 

                                                                                                       (1.1)

where

    for    for , 

The generalized multivariable polynomials defined by Srivastava [22], is given in the following manner :

     (1.2)
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where  are arbitrary positive integers and the coefficients   are arbitrary constants
real  or  complex.  On suitably specializing the coefficients  ,   yields  a
number of known polynomials, the Laguerre polynomials, the Jacobi polynomials, and several other ([25], page. 158-
161]. We shall note.

                                                                                         (1.3)

                                                                                    
The Aleph-function of several variables is an extension the multivariable I-function defined by Sharma and Ahmad
[19] , itself is a generalisation of G and H-functions of several variables defined by Srivastava et Panda [23,24]. The
multiple Mellin-Barnes integral occuring in this paper will be referred to as the multivariables Aleph-function of  
variables throughout our present study and will be defined and represented as follows (see Ayant [1]).

We have :      

                                 

          (1.4)

with  

                                     (1.5)

       

and                                     (1.6)

For more details, see Ayant [1]. 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 by as :
 

    ,   where

                ,  

with  ,   ,                                                                                    (1.7)

The complex numbers  are not zero.Throughout this document , we assume the existence and absolute convergence
conditions  of  the  multivariable  Aleph-function.  We may  establish  the  the  asymptotic  expansion  in  the  following
convenient form :

     ,     
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    ,      

where   :  and 

                                                

For convenience, we shall use the following notations in this paper.

                                                                                                                                                (1.8)

 W                                                                                                    (1.9)

                                                             

                                                (1.10)

                                            

                                                                                                        (1.11)

3. Main result.

We have the following result.

Theorem. 

    

                                                                                                           (2.1)

where 

                                                                                    (2.2)

                                                                                                                            (2.3)

                                                                                           (2.4)

                                                                                                                                  (2.5)
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Provided that 

  for ;  for .

.

 ,    where   is defined by (1.7) and the serie in the left-hand side of (3.1) is

absolutely and uniformely convergent.

Proof

To establish (2.1),  we first apply the definition of differintegral given by (1.1) in the left-hand side of equation (2.1),
express  the  class  of  multivariable  polynomials   in  finite  series  form with  the  help  of  (1.3)  and  the
multivariable Aleph-function in terms of its equivalent multiple Mellin-Barnes integrals contour with the help of (1.4),
interchanging the order of summations and -integrals  (  which is permissible under the stated conditions),
we obtain

      

                                                                                                                   (2.6)

Next we collect the terms involving the powers of  and  and write them in terms of the powers of 
as follows, we obtain

                                                                                                               (2.7)

Provided that :  

We interchange   and  -integrals and we  evaluate the  -integral, which is N-fractional differintegral of
order   of power function  , we follows the method given by Nishimoto [11,
vol. (5), p. 1, chap 1] and we obtain the left hand side of equation (2.1) as follows.

     

                                                                                                                                                                       (2.8)

Provided 

 for .

.
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Interchanging the -serie and -integrals (which is permissible under the stated conditions), now interpreting
the multiple Mellin-Barnes  integrals contour in multivariable Aleph-function, we obtain the desired result (2.1) after
algebric manipulations.

Particular case.

If in (2.1), we take  we get the following result after simplifications.

    

                                                                    (2.9)

under the same conditions that (2.1) with  

3. Corollaries.

If the multivariable I-function and class of multivariable polynomials reduce respectively to Aleph-function defined by
Sudland [26,27] and class of polynomials of one variable defined by Srivastava [21], we obtain 

Corollary 1.

 

                           (3.1)

where

  ;                                                                 (3.2)
 

  ;                                                                              (3.3)

  ;       (3.4)

                                                                                                                                          (3.5)

Provided that 

  ; .
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.

 ,   where          

 and the serie in the left-hand side of (4.1) is absolutely and uniformely convergent.

Consider the above corollary, the Aleph-function reduces to I-function defined by Saxena [17], we get

Corollary 2.

 

                                  (3.6)

where

  ;                                                                 (3.7)

  ;                                                                              (3.8)

  ;                   (3.9)

under the same conditions that (3.1) and

 ,   where                     

Consider the above corollary, the I-function reduces to H-function defined by Fox ([2],[9]), we have :

Corollary 3.

 

                                          (3.10)

  ;                                                               (3.11)

  ;                                                                            (3.12)

  ;                                                                                                                               (3.13)

under the same conditions that (3.1) and
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Consider the above corollary , by applying our result given  in (4.4)  to the case the Laguerre polynomials ([28], page
101, eq.(15.1.6)) and ([25], page 159) and by setting

                                                                

In  which  case   we  have  the  following interesting  consequencies  of  the  main

result.

Corollary 4.
       

 

                 (3.14)

under the same conditions that (3.10).

If we take  in (3.14), we have the following result.

Particular case.

 

              (3.15)

where

  ;                                                                                 (3.16)

  ;                                                                                             (3.17)

under the same conditions that (3.10) with 

Remarks :
By the similar methods, we obtain the analog relations with the I-function of several variables ([12],[14],[19]), Aleph-
function  of  two  variables  [18],  the  I-function  of  two  variables  [8,20],  the  I-function  of  one  variable  [15],  the
multivariable A-function [5], the A-function [4] and the modified multivariable H-function [13].

4. Conclusion.

Finally, it is interesting to observe that due to fairly general character of the multivariable Aleph-function and class of
multivariable polynomials, numerous interesting special cases of the main result (2.1) associated with potentially useful
a variety special functions of one and several variables, orthogonal polynomials, multivariable H-function, H-function,
G-function and Generalized Lauricella functions etc. 
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