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ABSTRACT
In this paper we establish four expansion formulae concerning the multivariable I-function. Some expansion formulae are cited as particular case of
our main results. At the end, we shall see the expansion formulae above the I-function of two variables and one variable.
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1. Introduction.

Recently, Jaimini and Saxena [4] have studied four expansion formulae involving the multivariable H-function defined
by Srivastava  and  Panda ([13],[14]).  The  aim of  this  paper  is  evaluated  four  expansion  formulae  concerning  the
multivariable I-function defined by Prathima et al. [8].

The  multivariable I-function defined by Prathima et al. [8] is an extension of the multivariable H-function defined by
Srivastava and Panda ([13],[14]). It is defined and represented in the following manner.

 =       

                                                                                  

                                                                                              (1.1)

where  , ,  are given by : 

                                    (1.2)

                                                              (1.3)

For more details, see Prathima et al. [8]. Following the result of Braaksma ([1], p. 278), the I-function of r variables is
analytic if 
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                                                          (1.4)

The integral (2.1) converges absolutely if 

 where

   (1.5)

Concerning the section 3. ,we shall note.

                                                                                                          (1.6)

                                                                                                                                      (1.7)

                                                                                                                                       (1.8)

2. Required formulae

We use the familiar notation.

                                                                                                                                      (2.1)

We have the following results ([9], p. 187, eq.(15) and [12], p. 16).

Lemma 1

                      (2.2)

Lemma 2

                                                                                                                                    (2.3)

3. Main results.

In this section, we note 

                                                                    (3.1)

The numbers  and  are non zero complex numbers.

We have the four following theorems.

Let                                      

                                                                                                     (3.2)
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                         (3.3)

                                                                                           
                                                         (3.4)

Theorem 1

       

                                                                                                                                     (3.5)

where  is arbitrary for all  and   provided each side of result (3.5) exits.

Let                                      

                                                                                                     (3.6)

                     (3.7)

                                                                                           
                                                         (3.8)

                                                                                                                   

Theorem 2

       

                                                                                                                                     (3.9)

where   provided each side of result (3.9) exits.

Let                                      

                    (3.10)
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                                                     (3.11)
                
                                                                                           

                                                                                                  (3.12)

Theorem 3

       

                                                                                                                                   (3.13)

where  and   provided each side of result (3.13) exits.

Let                                      

            (3.14)

                                             (3.15)
                
                                                                                           

                                                                                                  (3.16)

Theorem 4

       

                                                                                                                                   (3.17)

where  and   provided each side of result (3.13) exits.

Proof

To prove the expansion formula (3.5), we denote its left-hand side by L.H.S and replace the multivariable I-function by
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its Mellin-Barnes integrals contour with the help of definition in (1.1). We obtain,

L.H.S     

  

where 

  ; 

Using the Pochhamer symbol and changing the order of integrals ans sums in the right-hand side of the above equation,
we have

L.H.S     

  

where

  ; 

Using the lemma 2 and (3.1), we obtain

L.H.S     
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Using the definition of the Gauss hypergeometric function   we have :

L.H.S     

  

Now, we use the lemma 1, we get 

   

and interpreting the Mellin-Barnes contour integral in multivariable I-function, we obtain the desired result (3.5).

To prove the theorem 2 to 4, we use the similar methods.

Now take  for  in theorem 1, we obtain the new expansion formula.

                      (3.18)

where                                      

                                                                                                   (3.19)

                                      (3.20)

                                                                                           
                                                        (3.21)

We have the similar particular cases with the theorems 2 to 4.

4. corollaries

Concerning the following corollary, we consider the theorem 2 with  .  We get the expansion formula involving
the I-function of two variables defined by Kumari et al. [5].

Let

                                                                                                                         (4.1)

                                                                                                 (4.2)
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                                                                                                            (4.3)

                         (4.4)

                                                                                           
                                                                 (4.5)

                                                                                                                   

Corollary 1

   (4.6)

where   provided each side of result (4.1) exits, ( .

Now we take  the multivariable I-function reduces to I-function defined by Rathie [10]. We consider the theorem
4 and we obtain the following expansion formula.

Let                                      

                                                                                                   (4.7)

                                                                                                                   (4.8)
                
                                                                                           

                                                                                                                                              (4.9)

Corollary 2

                       (4.10)

where  and   provided each side of result (4.5) exits.

Remarks :

By the similar methods, we obtain the analog relations with the multivariable A-function defined by Gautam and Asgar
[3], the H-function of two variables defined by Srivastava et al. [11], the modified multivariable H-function [7], the
multivariable I-function defined by Prasad [6] and the A-function of one variable  defined by Gautam and Asgar [2] .
We get the similar corollaries by using the other theorems.

5. Conclusion.

Due to general nature of multivariable I-function, the results established in this document are capable to reduce into
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many new and known expansion formulae for simpler special functions and other function of one and several variables.
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