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ABSTRACT
In this document, we obtain certains integrals and Fourier series expansions involving the multivariable Aleph-function, Jacobi polynomials  and
Kampe de Feriet function which are the sufficiently general in nature and are capable of yielding a large number of simpler and useful results merely
by specializing the parameters in them. Further we establish some special cases.
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1.Introduction and preliminaries.

The Kampé de Fériet hypergeometric function will represented as follows.

           (1.1)

For further detail see Appell and Kampé de Fériet [1]. For brevity , we shall use the following notations.

      

 

  

                                                                                                             
                                                                 

 

The Aleph-function of several variables generalize the multivariable I-function recently study by C.K. Sharma and
Ahmad [3]. The generalized multivariable I-function is an  a generalisation of G and H-functions of multiple variables.
The multiple Mellin-Barnes integral  occuring in this paper will be referred to as the multivariables Aleph-function
throughout our present study and will be defined and represented as follows.

We have :      
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=                                                                        (1.2)

with  

For  more  details,  see  Ayant  [2].The  reals  numbers   are  positives  for   ,   are  positives  for
 .The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be

obtained by extension of the corresponding conditions for multivariable H-function given by as :

  ,   where

 

           

           , with   to   ,  to   ,   to                       (1.3)

The complex numbers  are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable Aleph-function. We will use these following notations in this paper

  ;                                                                                                      (1.4)

 W                                                                                    (1.5)

                                                                 (1.6)

                                                                                                                    (1.7)

 

                                                                                        (1.8)
                                                                                        

  ,

                                                                                 (1.9)

The multivariable Aleph-function write :

                                                                                          (1.10)

We shall note                                                                                             (1.11)
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we have                                                                                                (1.12)

2. Formula

In  this  section,  we shall  consider  two general  integrals  involving the  Aleph function  of  several  variables,  Jacobi
polynomial and Kampe de Feriet functions.

Lemme 

 

 

                                                                       (2.1)

where 

Proof

We  evaluate the  -integral with the help of the Erdelyi's formula  ([3],p.192,eq.46). Repeating this process  
times, we obtain (2.1).

We note : 

Theorem 1

   

 

                       (2.2)

provided that

a)  ; 

b)  ; 

c)   ,   where  is given in (1.3)
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Proof

To prove (2.2), we express the Kampe de Feriet function in serie with the help of (1.1) and the multivariable Aleph-
function  in the integrand by Mellin-Barnes contour integral (1.2). Changing the order of  summations and integrations
(which is permissible under the conditions stated above ). Finally we calculate the inner integral  using the result given
by Erdelyi [([3],p.192,eq.46)] ,express the hypergeometric function in serie and interpreting the resulting Mellin-Barnes
contour integral as an Aleph-function of several variables. The desired formula is obtained.

Let :   

and  

Theorem 2

        

  

  

 (2.3)

provided that

a) 

b)  ;  with 

c)   ,   where  is given in (1.3)

Proof

To prove  (2.3),  we  express  the  product  of  r  Kampe de  Feriet  functions  in  series  with  the  help  of  (1.1)  and  the
multivariable  Aleph-function   in  the  integrand  by  Mellin-Barnes  contour  integral  (1.2).  Changing  the  order  of
summations and integrations (which is permissible under the conditions stated above ).  Finally we calculate the inner
integral   using  the  result  given  by the  Lemme,  express  the  product  of  r  hypergeometric  functions  in  series  and
interpreting the resulting Mellin-Barnes contour integral as an Aleph-function of several variables. The desired formula
is obtained.

3. Expansion formulas
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In this section, we consider two expansions of the multivariable Aleph-function and Kampe de Feriet functions  in series
of Jacobi polynomials. We shall require the orthogonality property of the Jacobi polynomials.

Theorem 3

    

  

                        (3.1)

with the same notations.

Provided that 

a)  ; 

b)  ; 

c)   ,   where  is given in (1.3)

Proof

To prove (3.1), let     

                                                                                (3.2)

where   is  a  continuous  function  and  bounded  variation  with  interval  .  Now  ,  multiplied  by

  both sides in (3.2) and integrating it with respect x from  to  . Use the orthogonality of Jacobi
polynomials, we find

 

                                                                                                                            (3.3)
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Use the theorem 1 with and , we get the value . Finally substituting the value of   in the equation
(3.2), we get the desired result. 

Theorem 4

      

   

  

                                                           (3.4)

Provided that

a)  ; 

b)  ;  , 

c)   ,   where  is given in (1.3)

Proof         

                                            (3.5)

The  equation  (3.5)  is  valid  since     is  continuous  and  bounded  variation  in  the  domain

. Multiplying both sides of (3.4) by   and integrating with respect to

 from  to  .  Use the orthogonality of Jacobi polynomials  we find
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Use the theorem 2 with and , we get the value  . Finally substituting the value of 
in the equation (3.4), we get the desired result. 

4. Multivariable I-function

If  If  , the Aleph-function of several variables degenere to the I-function of several variables., the Aleph-function of several variables degenere to the I-function of several variables.
The Fourier expansions  have been  derived in this section for multivariable I-functions defined by Sharma et 
al [4].

Corollary 1

    

  

                        (4.1)

with the same notations and conditions that (3.1)

Corollary 2

       

   

  

                                                           (4.2)
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with the same notations and conditions that (3.4)

5. Aleph-function of two variables

If  ,  we obtain the Aleph-function of two variables defined by K.Sharma [5].  In   this section ,  we have the
following  expansion formulas concerning the Aleph-function of two variables.

Corollary 3

    

  

                                 (5.1)

with the same notations and conditions that (3.1)

Corollary 2

       

   

  

                                                          (6.2)

with the same notations and conditions that (3.4)

7. Conclusion

The aleph-function of several variables  presented in this paper, is quite basic in nature. Therefore , on specializing the
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parameters of this function, we may obtain various other special functions o several variables such as multivariable I-
function ,multivariable Fox's H-function, Fox's H-function , Meijer's G-function, Wright's generalized Bessel function,
Wright's generalized hypergeometric function, MacRobert's E-function, generalized hypergeometric function, Bessel
function of first kind, modied Bessel function, Whittaker function, exponential function , binomial function etc. as its
special cases, and therefore, various unified integral presentations can be obtained as special cases of our results.
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