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ABSTRACT
In this paper some double finite integrals involving a general class og multivariable polynomials,  multivariable A-function and multivariable I-
function with general arguments have been evaluated. The result is believed to be new and is capable of giving a very large number of double or
simpler integrals involving a large number of special functions and polynomials as its special cases. We shall see several corollaries at the end.
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Introduction.

Recently  Chaurasia  and  Tak  [1]  have  studied  some  double  integrals  concerning  the  product  of  general  class  of
polynomials defined by Srivastava [8] and the multivariable H-function defined by Srivastava and Panda [10,11]. In this
present  paper,  we  evaluate  two  finite  double  integrals  involving  general  class  of  multivariable  polynomials,
multivariable A-function and multivariable I-function. At the end of this document, we shall study several corollaries.

The generalized polynomials of multivariables defined by Srivastava [9], is given in the following manner :

     (1.1)

where  are arbitrary positive integers and the coefficients   are arbitrary constants, 
real or complex. 

We shall note

                                                                                         (1.2)

The  A-function  of  several  variables  is  an  extension  of  multivariable  H-function  .The  serie  representation  of  the
multivariable A-function is given by Gautam and Asgar [3] as

 

                                                   (1.3)

where 
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                                                                (1.4)

                                         (1.5)

                                                                                                                                    (1.6)

                                                                                                                                  (1.7)

and

                                                                              (1.8)

Here  ; 

The multivariable  I-function  defined  by Prathima et  al.  [5]  generalizes  the  multivariable  H-function  [10,11].  It  is
defined in term of multiple Mellin-Barnes type integral :        

 =    

         (1.9)

where  , ,  are given by : 

                                          (1.10)

and

                                                       (1.11)

For more details, see Prathima et al. [5].

 where  
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 (1.12)

2. Main integrals 

In this section, we establish two double finite integrals with general arguments.

Let 

                                                       (2.1)

We have the following result

Theorem 1

 

  

                                                                        (2.2)

where 

                                                                                                                                                (2.3)

                                                                                                                                                     (2.4)

 

                                                      (2.5)
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                                                         (2.6)

Provided that

 ; 

 where   is defined by (1.12) and the multiple series in the left-hand side of (2.1)

converges absolutely, the constant  and  are such none the expression   is zero, .

Let                                                               (2.7)

We have the following result

Theorem 2
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                                                         (2.8)

where

 

                                                      (2.9)

                                                       (2.10)

Provided that

 ; 

  ;  ; 
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 where   is defined by (1.12) and the multiple series in the left-hand side of (2.6)

converges absolutely, the constant  and  are such none the expression   is zero, .

Proof

To  establish the  main  integral  (2.2),  first  we  replace  the  class  of  multivariable  polynomials  ,  the
multivariable A-function, occurring in the left-hand side of the main integral in term of series  with the help of equations
(1.1) and (1.3) respectively. Now we express the multivariable I-function  in Mellin-Barnes  integrals contour with the
help of (1.9). Nest, we change the order of summations,  -integrals and -integrals ( which is justified
under the conditions stated), evaluate the inner -integral and integral with the help of MacRobert ([4], 1960), finally
reinterpreting the result  thus obtained in  terms of  multivariable  I-function.  We obtain  the  right  side  of  (2.2)  after
algebric manipulations.     

The result of (2.8) can be proceed on similar lines by making cases of a known result of Rainville ([6], 1971).

3. Corollaries

The main double finite integrals (2.2) and (2.8) are general characters. In this section, we shall see the particular cases.
Concerning the two following corollaries, the class of multivariable polynomials vanish, the multivariable A-function
and multivariable I-function reduce respectively to A-function of one variable defined by Gautam and Asgar [2] and I-
function of one variable defined by Rathie [7]. We get 

Corollary 1

 

  

                                                                                                           (3.1)

where 

    

                                                                                                                                                    (3.2)

            (3.3)

Provided that

 

 ;  
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 ; 

 where   is defined by (1.12) and the multiple series in the left-hand side of (2.6) converges

absolutely, .

Corollary 2

 

  

                                                                                                          (3.4)

where 

    

                                                                                                                                                    (3.5)

 

                                                                                                                                                      (3.6)

Provided that

  ;  ; 

 ;  ; 

 ;  

 where   is defined by (1.12) and the multiple series in the left-hand side of (2.6) converges

absolutely, .

Concerning the two following corollaries, the class of multivariable polynomials reduces to class of polynomials of one
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variable [8] , the multivariable A-function and multivariable I-function reduce respectively to A-function of one variable
defined by Gautam and Asgar [2] and I-function of one variable defined by Rathie [7]. We get 

Corollary 3

 

  

      (3.7)

where 

    

                                                                                               (3.8)

  

                                                                                                                                                     (3.9)

Provided that

 , the other conditions are the same that corollary 1.

Corollary 4

 

 

   

                                                                                                                                 (3.10)

where 
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                                                                                 (3.11)

with  , the other conditions are the same that corollary 2.

Consider the corollary 3, by applying our result given  in (3.7)  to the case the Laguerre polynomials ([13], page 101,
eq.(15.1.6)) and ([12], page 159) and by setting

                                                                

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

results.

we obtain 

 

 

   (3.12)

with the same notations and conditions that (3.10).

4. Conclusion

In this paper we have evaluated two unified double finite  integrals involving the product of  multivariable I-function
defined by Prathima et al. [5], a expansion of multivariable A-function defined by Gautam and Asgar [3] and  class of
multivariable polynomials defined by Srivastava  [8] with general arguments. The formulae established in this paper is
very general nature. Thus, the results established in this research work would serve as a key formula from which, upon
specializing the parameters, as many as desired results involving the special functions of one and several variables can
be obtained. 
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