
On some multidimensional integral transforms of multivariable Aleph-functions I

   

1 Teacher in High School , France
E-mail : fredericayant@gmail.com

 

ABSTRACT
In this present document, we obtain multidimensional Laplace transforms and Whittaker transforms of Aleph-function of several variables. During the
course of finding, we establish several particular cases.
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1.Introduction and preliminaries.
 The function Aleph of several variables generalize the multivariable I-function recently study by C.K. Sharma and
Ahmad [5] ,  itself 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 define :      

                    

                                           

  

        

 =                                                                       (1.1)

with  

For more details, see Ayant [1].
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  ,   ,           (1.2)
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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 :

     . . .   ,  . . .   

   . . .   ,  . . .    

where, with  :  and 

                                                        
We will use these following notations in this paper

  ;                                                                                                      (1.3)

                                                                                   (1.4)

                                                                 (1.5)

                                                                                                                    (1.6)

                                                                       (1.7)

                                                                                   (1.8)

                                                                                        

    (1.9)

The multivariable Aleph-function write :

                                                                                                              (1.10)

2. Multivariable Laplace Transform

Chandel [2] introduced the multivariable Laplace transform

  

                                                                                                                              (2.1)
 
Where  and 

Here we give following additional application of the above operator 

Let  ,  are defined by (1.7) and (1.8), we have 
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                                                                                                                                                         (2.2)

where   ; 

and          

Provided   and 

and   ,   where  is defined by (1.2) ; 

Proof of (2.2)  : Let       , we have

  

We interchange the order of  integrations (which is permissible under the conditions stated), we obtain

Now evaluating the inner multiple Laplace integral,see [1], after simplifications and on reinterpreting the Mellin-Barnes
contour integral, we get the desired result

3. Generalized Whittaker transforms

Chandel and Dwivedi [3] and [4] introduced the multivariable Whittaker transform

            

                         (3.1)

                                                                                                                                                                                                
where  and 

Here we give following additional application of the above operator 

Let  ,  are defined by (1.7) and (1.8), we have 
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                                                        (3.2)

where   ; 

and          

Provided   and 

and   ,   where  is defined by (1.2) 

Proof of (3.2)  :  Let       , we have

  

We interchange the order of  integrations (which is permissible under the conditions stated), we obtain

Now evaluating the inner multiple Whittaker integral, see [2], after simplifications and on reinterpreting the Mellin-
Barnes contour integral, we get the desired result

Special cases of (3.2)
a) For , we derive from (3.2) 

  

 

 

                                                                                                                                                 (3.3)

where   ;       Provided   and 
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and   ,   where  is defined by (1.2) 

a) For , we derive from (3.2) 

  

 

                                                                                                                  (3.4)

where   ; 

and          

Provided   and 

and   ,   where  is defined by (1.2) 

4. Other Multidimentional Whittaker transform

Chandel and Dwivedi [4] introduced and studied the multidimensional Whittaker transform 

        

                      (4.1)

where  and , 

 and   

Let 
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                                                                                                                 (4.2)

where   ; 

and          

Provided   and 

 and   

and   ,   where  is defined by (1.2)  

     

Proof of (4.2)  : Let       , we have

  

We interchange the order of  integrations (which is permissible under the conditions stated), we obtain

  

Now evaluating the inner multiple Whittaker integral, see [3], after simplifications and on reinterpreting the Mellin-
Barnes contour integral, we get the desired result.

 Let  and  , we have 

                                                      (4.3)

where   ; 

and          

Provided   and 
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 and   

and   ,   where  is defined by (1.5)  .To prove (4.3), the method is similar that (4.2).

5. Multivariable I-function

In  these  section,  we  get  several  multidimensional  transforms  concerning  the  multivariable  I-function  defined  by
Sharma et al [5] Let   , we have the following relations., we have the following relations.

a)   

 

 

                                                                                                                                                         (5.1)                                                                                                                                                         (5.1)

where where  is the multivariable Laplace transform defined by Chandel [1] and  is the multivariable Laplace transform defined by Chandel [1] and 

 which holds true under the same conditions from (2.2) which holds true under the same conditions from (2.2)

b)b)      

 

                                                          (5.2)

where   is multivariable Whittaker transform defined by  Chandel and Dwivedi [2] and [3] and

  which holds true under the same conditions from (3.2)  which holds true under the same conditions from (3.2)

     

c)  
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                                                                                                               (5.3)

where   is multivariable Whittaker transform defined by  Chandel and Dwivedi [4], and 

    which holds true under the same conditions from (3.2)   which holds true under the same conditions from (3.2)

d)

                                                      (5.4)

where   is multivariable Whittaker transform defined by  Chandel and Dwivedi [3] and [4] and   

  and  Let  which holds true under the same conditions  which holds true under the same conditions 

from (4.2)from (4.2)

6. Aleph-function of two variables

In these section, we get several multidimensional transforms  concerning oncerning the Aleph-function of two variables
defined by K. Sharma [6].

a)    

                                             (6.1)                                           (6.1)
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where where  is the doubleLaplace transform  and  is the doubleLaplace transform  and  which holds true under the same conditions from which holds true under the same conditions from

(2.2) with (2.2) with 

b)b)      

 

 

                                                                                                                           (6.2)

where   double Whittaker transform and    which holds true under the same conditions from  which holds true under the same conditions from

(3.2) with n =2(3.2) with n =2
     

c)  

                                                                                                                             (6.3)

where   is doubleWhittaker transform  and

 ,   which holds true under the same conditions from (4.2) with  which holds true under the same conditions from (4.2) with 

d) 
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                                                                          (6.4)

where   is the double Whittaker transform and    ,  and

 which holds true under the same conditions from (4.2) with   which holds true under the same conditions from (4.2) with  

6. Conclusion
The aleph-function of several variables presented in this paper, is quite basic in nature. Therefore , on specializing the
parameters of this function, we may obtain various other special functions such as , multivariable H-function , defined
by Srivastava et al [7] , the Aleph-function of two variables defined by K.sharma [6].
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