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Abstract: In the present paper we established an exponential fourier series for the I-function of several complex variables which is of 
interest in itself and may find significant usages in the field of applied mathematics. We also record here some special cases of our main 
findings. 

Keywords: Multivariable I-function.

AMS Classification: 33C45.

1. Introduction We recall here the definition of I-function of „r‟ variables is 
given by Prithma Jayarama et al. [5] in the following 
manner:
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where i = 1,…,r, 0iz   and 1  . For more details and 
convergence conditions, one may refer to [5].  

2. Required Results

(i) The following formulae are required in the proof :  
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which has been given in ([1], p. 490, 3,891). 
(ii) We shall also need the result contained in the following : 
Lemma: 
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  (2.2) 
where k is an integer, 0,1 ,ih i r    and the 
convergence conditions for the multivariable I-function are  
satisfied and  
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Proof: To prove the Lemma (2.2), we express the 
multivariable I-function of several complex variables 
occurring in the L.H.S. of (2.2) in terms of Mellin-Barnes 
type contour integral using (1.2), the L.H.S. of (1.3) is as 
follows: 
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Next, on changing the order of integration the above 
expression becomes: 
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Now, evaluating the resulting integral with the help of the 
result 
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 due to Luke ([3], p.16, eq. (5)) and then reinterpreting the 
result in terms of Mellin-Barnes type contour integral as the 
I-function of r-complex variables, the right hand side of 
(2.2) follows immediately. 

3. Exponential Fourier series 

The exponential series to be established is  
12
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where 0,1 ,0 ; Re( ) 0ih i r x        , and the 
convergence conditions are satisfied. 

Proof: Let  
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Equation (3.2) is valid since f(x) is continuous and of 
bounded variation in the open interval (0, π ).

Multiplying both sides of (3.2) by sin(2k+1)x and 
integrating with respect to x from 0 to  π and using (2.1) and 
(2.2) we obtain  
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From (3.2) and (3.3), the formula (3.1) follows immediately. 

4. Special Cases 

1) if we put all the exponents  
( 1,..., ), ( 1,..., ),j jA j p B j q 

( ) ( 1,..., , 1,..., ),i
j iC j p i r  and 
( ) ( 1,..., , 1,..., )i
j iD j q i r  in (3.1) are equal to unity, 

we obtain the result in terms of H-function of  “r” 
variables given by Gupta [2].

2) For r = 2 in the result obtained in case (i), the H-function 
of several complex variables reduces to H-function of 
two variables defined by Mittal and Gupta [4] and we get 
the corresponding Fourier series due to Gupta[2].
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