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ABSTRACT
In this paper, first we obtain a finite integral involving a sequence of polynomials, a class of multivariable polynomials and the multivariable I-
function defined by Prasad [3]. Next, with the application of this and a lemma to Srivastava et al ([7], 1981),, we obtain two general multiple integral
relations involving  a sequence of polynomials, a class of multivariable polynomials and the multivariable I-function and two arbitrary functions f and
g. By suitable specializing the functions f and g occuring in the main integral relations, a number of multiple integrals are evaluated which are new
and quite general nature.
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1. Introduction and preliminaries.

The  explicit  form  of  the  Raizada's  generalized  polynomial  set  ([4],  Eq.  ((2.3.4),  page  71)  will  be  defined  and
represented as given below.

                                    

                                  

                                                                                                         (1.1)

It may be pointed out here that the polynomial set defined by (1.1) is very general in nature and it unifies and extends a
number of classical polynomials.
The generalized polynomials defined by Srivastava [6], is given in the following manner :

                          

                                                                                                                                (1.2)

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

The multivariable I-function is defined in term of multiple Mellin-Barnes type integral :         

 =     
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                                                        (1.3)

                                                                          (1.4)

The defined integral of the above function, the existence and convergence conditions, see Y,N Prasad [3]. 
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 

                                              (1.5)

where 

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

     ,    

      ,       

where  :  and 

                                            

    

We will use these following notations in this paper :

                                                                                 (1.6)

                                                                                     (1.7)

                                                            (1.8)

                                                              (1.9)

                                                                       (1.10)
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                                                                         (1.11)

                                                (1.12)

                                                                                        (1.13)

                                                                                                                             (1.14)

                                                                                                                      (1.15) 

2. Required results;

The following results will be required in establishing our main integral relations : 

Lemma 1 (Srivastava et al [7] ,1981) :

Let the functions  and  be integrable over the semi interval  and define.

                                                                                                                                                  (2.1)

where  is an integrable function of two variables in the rectangular region  , then 

                                                       (2.2)

and 

                   

                                                                                 (2.3)

provided that the various integrals involved are absolutely convergent.

Lemma 2 ( Kalla et al [1] ,1981) :

  

                                                                                                                                                 (2.4)

where 
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                                                                                    (2.5)

3. A useful integral

We obtain the following integral, which will be required in the next section : 

  

 

     

     

                 

      

                                             (3.1)

Provided 

 for ; 

  and 
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The series occuring on the right hand side of (3.1) is absolutely convergent.

  ,   where  is defined by (1.5).

Proof

To prove (3.1), we first express the class of multivariable polynomials  , the sequence of polynomials

 and  H-function  of  two  variables  in  series  with  the  help  of  (1.2),  (1.1)  and  (2.4)
respectively and interchange the orders of summations and integrations (which is permissible under the conditions
stated). Now, we express the multivariable I-function defined by Prasad [3] in Mellin-Barnes contour integral given by
(1.4). Interchange the order of  integral and  integrals and collect the powers of   and

. Now evaluate the integral  with the help of result ([2],MacRobert, 1961)
 

                                                                                                 (3.2)

with  and  . Finally, interpret the Mellin-Barnes contour integral to multivariable I-function with
the help of (1.4), we obtain the desired result.

4. The main integral relation

The following double integral and triple integral relations will be established in this section :
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                                   (4.1)

under the same conditions that  (3.1)
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                                     (4.2)

under the same conditions that  (3.1)

Proofs

To prove the integral relations (4.1) and (4.2) we take in (2.1) 

               

 

                                                                                                     (4.3)

Now, we evaluate the resulting integral by means of (3.1) and arrive at the following result :
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                                             (4.4)

                   

Now substituting the value of  and  as given by (4.3) and (4.4) respectively in (2.2) and (2.3) in succession,
we obtain the integral relations (4.1) and (4.2) after algebric manipulations and simplification.                                 

5. Particular case

The integral relations (4.1) and (4.2) are quite general in nature . A very large number of (known and new integrals can
be derived as specials cases. We mention below a special case of our main result.

If we set  for  and  for , we get 

 

                               

                   

                     

                                         (5.1)

6. Applications

By suitably choosing the functions f and g in the main integral relations, a large number of intersting double and triple
integrals can be evaluated. We shall, however obtain her only one double and one triple integral by way illustration.
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Thus if in (4.2)  , we arrive

at the following integral relation on making of (5.1) : 
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                                   (6.1)

under the same conditions that  (3.1).

If we take  and evaluate the integrals occuring on the right hand sides of (5.1) and (5.2) with the
help of the Gamma-function definition and arrive at the following multiple integrals after algebric manipulations and
simplififcation :

 

               

                   

                      

          

                                        

                     

                     

50



  

                                             (6.2)

under the same conditions that  (3.1) and   

and                
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                  (6.3)

under the same conditions that  (3.1) and     

7. Multivariable H-function.

If  ,  the  multivariable  I-function  defined  by  Prasad  [3]  reduces  to   multivariable  H-function
defined by Srivastava et al [8,9]. We obtain the two following multiple integral relations.
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                                             (7.1)

under the same conditions that (6.2) with .

and                
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                  (7.2)

 under the same conditions that (6.3) with .        

Remark 

If  , we obtain the results of  Sharma et al [5].

8. Conclusion
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The integral relations (4.1) and (4.2) are quite general in nature on account of the arbitrary nature of the functions and
 and  also  on  account  of  the  presence  of  the  class  of  multivariable  polynomials  ,  the  sequence  of

polynomials  and the multivariable I-function defined by Prasad [3]. A very large number
of (known and new) integrals can be derived as specials cases. 
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