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ABSTRACT
Saxena  and Dave [6] have studied  compositions of fractional integral operators involving the multivariable H-function and product of general class
of polynomials.  In this paper, the author derive compositions of fractional integral operators associated with multivariable I-function defined by
Prasad [5] and class of multivariable polynomials defined by Srivastava [9]. We will quote the particular case concerning the multivariable H-function
defined Srivastava et al [11].
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1. Introduction and preliminaries.

Fractional  calculus  is  a  field  of  applied  mathematics  that  deals  with derivatives  and  integrals  of  arbitrary orders.
Recently,  it  has  turned out  many phenomena in physics,  mechanics,  chemistry,  biology and other  sciences  can be
described very successfully by models using mathematical tools by models using mathematical tools from fractional
calculus.
The generalized polynomials 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.
The multivariable I-function is defined in term of multiple Mellin-Barnes type integral :         

 =     

                                                                                                                        

                                                        (1.2)

                                                                         (1.3)

The defined integral of the above function, the existence and convergence conditions, see Y,N Prasad [5]. 
The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by extension of
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the corresponding conditions for multivariable H-function given by as :   ,   where 

                                              (1.4)

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 

                                            

    

2. Definitions

The pair of new extended fractional integral operators are defined by the following equations : 

  

                  

                                                                                                                                       (2.1)
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                                                                                                                                     (2.2)

where    and   are positive numbers. 

The conditions for the existence of these operators are as follows : 

(a)  

(b)  

(c)  

(d) 

(e)  
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(f) 

The main results of this paper unify the earlier results by S.P. Goyal, R.M. Jain and Neelima Gaur [3], R.K. Saxena and 
O.P. Dave [6], R.K. Saxena, Y. Singh and A. Ramawat [7], H.M. Srivastava, S.P. Goyal and R.M. Jain [10] and several
others.

3. Required results

The following results are used in next section [4, page 286 (3.197,3)], [1, page 64, (23)], [2 page 201 (8)] and [1 page 
62 (15)].

                                                                                                     (3.1)

provided that 

                                                                                                              (3.2)

                                   (3.3)

                                                                                     (3.4)

provided that 

In this paper ,thus  would me r zeros and so on.

4. Composition of operators of the same nature
                   

Let                                                       (4.1)

                                                                               (4.2)

                                                              (4.3)

                                                                        (4.4)

                                             (4.5)
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                                               (4.6)

               (4.7)
                                                                                                    

                  (4.8)
                                                                                                              

                                                                                                                                      

                                (4.9)

                                                    

                                                                                       (4.10)

                      (4.11)

              (4.12)

                             (4.13)

                                (4.14)

Theorem 1

We have 

  

(4.15)
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Provided that 

(a) ,   or   

(b)  

(c)  

(d)  

(e)  

(f) 

Proof

     

                          (4.16)

If we interchange the order of integration, which is permissible under the conditions stated, we have

                                                                                                          (4.17)
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where   

                                                                       (4.18)

Now, expressing in serie the classes of multivariable polynomials  and  with help of (1.1), 

expressing the multivariable I-functions defined by Prasad [5]  in Mellin-Barnes contour integrals with the help of (1.3).
Interchange  the  order  of  summations  and  integrations  (  which  is  easily  seen  to  be  justified  due  to  the  absolute
convergence of the integral and the summations involved in the process), then 

 

                                                                                         (4.19)

The -integral can be evaluated fairly easily by the substitution  

The  -integral  can  be  evaluated  with  the  help  of  the  integral  (3.1)  and  then  on  using  (3.4),  the  equation  (4.19)
transforms into the desired form (4.15), when we apply the definition (1.3).

Let                                                     (4.20)

                                                                             (4.21)

                                                   (4.22)

                                                             (4.23)

                                        (4.24)

                                           (4.25)
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       (4.26)

                                                                    

         (4.27)

                                                                          

                                                        

                                   (4.28)

                                                                       

                                                                                       (4.29)

         (4.30)

 (4.31)

 and  are defined by (4.13) and (4.14) respectively

Theorem 2

We have 

  

                            (4.32)

Provided that 

(a) ,   or   
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(b)  

(c) 

(d) 

(e) 

The proof is similar that (4.15)

5. Composition of mixed type operators

Let                                                       (5.1)

                                                                               (5.2)

                                                          (5.3)

                                                                    (5.4)

                                          (5.5)

                                             (5.6)

            (5.7)

                                                                                                             

              (5.8)

                                                                          

                  (5.9)

        (5.10)
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                                                                                                                   (5.11)

                                      r

 

                                                                                                  (5.12)

                                                                                                                   

 

                                                                                                                  (5.13)

                                                                                                            

  

                                                                                                                  (5.14)

                                                     

 and  are defined by (4.13) and (4.14) respectively

We have the following result

Theorem 3
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                                                          (5.15)

Provided that 

(a) ,   or   

(b)  

(c)

(d)  

(e)  

(f)  
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(g) 

The proof is similar that (4.15)

6. Multivariable H-function

If  ,  the  multivariable  I-function  defined  by Prasad  [5]  reduces  to   multivariable  H-function
defined by Srivastava et al [11]. We obtain the following fractional integral operators. 

           (6.1)

and 

        (6.2)

We have the following results.

Corollary 1

  

            (6.3)
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under the same notations and conditions that (4.15) with .

Corollary 2

We have 

  

                             (6.4)

                                                                                                                                                            
under the same notations and conditions that (4.34) with .             

Corollary 3
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                                                                    (6.5)

under the same notations and conditions that (5.15) with .          

Remark : If   , the class of multivariable polynomials

 reduces to product of classes of polynomials of one variable defined by Srivastava [8], see the paper of

Saxena et al [6].

7. Conclusion

In  this  paper  we  have  evaluated  the  compositions  of  fractional  integral  operator  concerning  the   multivariable  I-
functions defined by Prasad [1]  and a  class  of  multivariable polynomials  defined  by Srivastava  [9]  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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