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ABSTRACT
The aim of the present document is to evaluate three double Euler type integrals involving Kampé de Fériet function, general class of polynomials and
multivariable Aleph-function. Importance of our findings lies in the fact that they involve the multivariable A-function defined by Gautam et al [2],
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.
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1. Introduction and preliminaries.

The object of this document is to evaluate three double Eulerian integrals involving Kampé de Fériet function,general
class of polynomial and  the A-function of several variables defined by Gautam et al [2]. The multivariable A-function
defined by Gautam et al  [2] is an extension of the multivariable H-function defined by Srivastava et al [5]. The multiple
Mellin-Barnes integral occuring in this paper will be referred to as the multivariables A-function throughout our present
study and will be defined and represented as follows.
The multivariable A-function is defined in term of multiple Mellin-Barnes type integral :         

 =       

                                                                                                 (1.1)

                                                                         (1.2)

where  , ,  are given by : 

                                              (1.3)
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                                                                           (1.4)

Here  ; 

The multiple integral defining the A-function of r variables converges absolutely if :

                                                                                                                             (1.5)

                                                        (1.6)

                                                                            (1.7)

                                                                                                                                                                     (1.8)

The complex numbers  are not zero. Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable A-function.

We  will use these notations  for this paper :

  ;                                                                                          (1.9)

   ;                                                                      (1.10)

                        (1.11)

the contracted form is

                                                                                                                                                                           (1.12)

Srivastava and Garg [4] introduced and defined a general class of multivariable polynomials  as follows

           (1.13)

The coefficients  are   arbitrary constants, real or complex.   
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We will note 

                                                                                                (1.14)

 
2 . Results required :      

Lemme 1

     

   

                                                                                                        (2.1)

Lemme 2

    

   

                                                                                                        (2.2)

Lemme 3

     

   

                                                                                                        (2.3)
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For more details , see Exton [1]

Lemme  4

 (2.4)

Where Re(c) > 0, Re(2c-a-b) > -1 , see Vyas and Rathie [6]

3. Main results

Theorem 1

 

    

         

  

   

                                                                      (3.1)

Provided that : 

1) 

2)  ; 
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3 )  ; 

4 )  ; 

5 ) 

6)    where  is given in (1.6) and  is defined by (1.8)

Theorem 2

 

    

         

    

  

                                                                                             (3.2)

Provided that : 

1) 
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2)  ; 

3 )  ; 

4 )  ; 

5 ) 

6)    where  is given in (1.6) and  is defined by (1.8)

Theorem 3
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                                                                     (3.3)

Provided that : 

1) 

2)  ; 

3 )  ; 

4 )  ;   

5) 

6)    where  is given in (1.6) and  is defined by (1.8)

Proof of (3.1): The equation (3.1) wtites :

     

        

                                                           (3.4)

We first  express the multivariable Aleph-function involving in L.H.S. of (3.4) in terms od Mellin-Barnes  contour
integral with the help of (1.1) and then interchange the order of integration. We find that L.H.S. of (3.4)
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                                                                (3.6)

Now using the result (2.1) to evaluate the y-integral and (2.4) to evaluate the x-integral and reinterpreting the multiple
contour integral so obtained with the help of (3.1) , we arrive at the R.H.S. of (3.1).
The results (3.2) and (3.3) can be proved similarly with the help of results given by (2.2), (2.3) and (2.4).

4. Multivariable  H-function

If    and   ,  the  multivariable  A-functions  reduces  to  multivariable  H-functions
defined by Srivastava et al [5]. We obtain the following formula.

Corollary 1

 

    

         

  

   

                                                                     (4.1) 
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under the same condition and notations that (3.1) with   and  

Corollary 2

 

    

         

    

  

                                                                                             (4.2)

under the same condition and notations that (3.2) with   and  

Corollary 3
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                                                                     (4.3)

under the same condition and notations that (3.3) with   and  

6. Srivastava-Daoust polynomial

If  If                   (5.1)             (5.1)

then the general class of multivariable polynomial  then the general class of multivariable polynomial   reduces to generalized Lauricella function reduces to generalized Lauricella function
defined by Srivastava et al [3].defined by Srivastava et al [3].

(5.2)(5.2)

and we have the following formulasand we have the following formulas
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Corollary 4

 

    

         

  

   

                                                                     (5.3) 

under the same condition and notations that (3.1) 

where    is defined by (5.1).

Corollary 5
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                                                                                             (5.4)

 
  
under the same condition and notations that (3.2) 

where    is defined by (5.1).

Corollary 6
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                                                                     (5.5)

under the same condition and notations that (3.3) 

where    is defined by (5.1).

6.   Conclusion

The A-function of several variables defined by Gautam et al  [2] is quite basic in nature. Therefore , on specializing the
parameters of this function, we may obtain various other special functions such as H-function of several  variables
defined by  Srivastava et al [5].
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