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ABSTRACT 
In the present paper, we evaluate the general 

finite integral involving the exponential function, 

generalized Hurwitz’s-Lerch zeta function of two variables 

and the modified of generalized I-function of two variables. 

At the end, we shall see several corollaries and remarks. 
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I. INTRODUCTION AND 

PRELIMINARIES 
 

Kumari et al. [14] have defined the I-function 

of two variables. On the other hand, Prasad and Prasad 

[18] have studied the modified generalized H-function of 

two variables. Recently Singh and Kumar [22] have 

worked about the modified of generalized I-function of 

two variables. This function is an extension of the I-

function of two variables and modified of generalized H-

function of two variables. In this paper, first, we define 

the modified generalized I-function of two variables. 

Then we calculate the finite integral involving this 

function. At the last section, we will see several cases 

and remarks. The double Mellin-Barnes integrals 

contour occurring in this paper will be referred to as the 

generalized modified I-function of two variables 

throughout our present study and will be defined and 

represented as follows: 

We have 
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We define a generalized of extended Hurwitz’s Zeta function of two variables. First time, we define a generalized Exton 

function of two variables [10], Exton function of two variables [11] and Kampe de Feriet function [25,26], then we will 

give generalized extented Hurwitz’s Zeta function of two variables by using the notations about the generalized 

hypergeometric function of two variables defined above. 
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under the conditions named (E’) 
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II. REQUIRED INTEGRAL 
 

In this section, we give a general finite integral, see Brychkov ([8], 4.2.5 Eq.123 page 147). 

Lemma 

 
 

III. MAIN INTEGRAL 
 

In this section, we study a generalization of the finite integral involving the modified generalized I-function of 

two variables and the de he generalized Hurwitz-Lerch zeta-function of two variables defined by Pathan et al. [13]. 

Theorem 

 
 

Proof 

To prove the theorem, expressing the generalized Hurwitz-Lerch zeta-function of two variables defined by Pathan 

et al. [13] in series with the help of (1.17) and the modified generalized I-function of two variables in double Mellin-

Barnes integrals contour with the help of (1.1) and interchange the order of the series and integrations which is justifiable 

due to absolute convergence of the integral involved in the process and collecting the power of , this gives L 
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We use the lemma, this gives: 

 

 

 
We interpret this double Mellin-Barnes integrals contour of the modified generalized I-function of two variables, we obtain 

the desired result. 

In the following section, we cite several particular cases of this I-function of two variables. 

 

 

 

 



 

 7 This work is under Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. 

 

ISSN: 2349-8889  

Volume-9, Issue-1 (January 2022) 

 

https://doi.org/10.31033/ijrasb.9.1.1 

 

 

International Journal for Research in 

Applied Sciences and Biotechnology 

www.ijrasb.com 

IV. SPECIAL CASES 
 

First time, we consider the generalized I-functions of two variables which are special cases of the modified of 

generalized I-function of two variables. We have and 

Corollary 1 

Now, we consider the above corollary with m1=0, the function defined in the beginning reduces to I-function of two 

variables defined by Kumari et al. [14], this gives. 

Corollary 2 
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Corollary 3 

 

 
 



 

 9 This work is under Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. 

 

ISSN: 2349-8889  

Volume-9, Issue-1 (January 2022) 

 

https://doi.org/10.31033/ijrasb.9.1.1 

 

 

International Journal for Research in 

Applied Sciences and Biotechnology 

www.ijrasb.com 

Corollary 4 

 
By respecting the conditions and the same notations write in the above corollary and we have the following conditions 

where: 

 
Corollary 5 
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Corollary 6 

 
and 

 
Corollary 7 

 



 

 11 This work is under Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. 

 

ISSN: 2349-8889  

Volume-9, Issue-1 (January 2022) 

 

https://doi.org/10.31033/ijrasb.9.1.1 

 

 

International Journal for Research in 

Applied Sciences and Biotechnology 

www.ijrasb.com 

 

 
Corollary 8 

 
Now, we consider the modified of generalized I-function of two variables and we give the particular cases of the 

generalized of extended Hurwitz’s Zeta function of two variables. We will use the notations of the first section. 

 

V. SPECIAL CASES OF THE EXTENTED ZETA FUNCTION OF TWO VARIABLES 
 

Let J = R = 0, we get 

Corollary 9 
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Corollary 10 

Verifying conditions cited in the theorem and we replace the conditions (E) by the conditions (E’’) named in the first 

section. 

Now, we consider the generalized Hurwitz-Lerch zeta-function of two variables defined by Pathan and Daman 

[15], we 

have : 

Corollary 11 
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Corollary 12 

 

 
Corollary 13 

 

 
 

Remarks 

We have the same generalized finite integral 

with the modified generalized of I-function of two 

variables defined by Kumari et al. [14], see Singh and 

Kumar for more details [22] and the special cases 

mentionned later and the Fox’s H function, We have the 

same generalized multiple finite integrals with the 

incomplete aleph-function defined by Bansal et al. [3], 

the incomplete I-function studied by Bansal and Kumar. 

[2] and the incomplete Fox’s H-function given by Bansal 

et al. [4], the Psi function defined by Pragathi et al. [17]. 

We have the same generalized finite integrals 

involving the extension of the generalized Hurwitz-

Lerch zeta-function of two variables with the aleph-

function defined by Sudland [27], the I-function defined 

by Saxena [20], by Rathie [19] and the Fox’s H-function. 

 

VI. CONCLUSION 
 

The importance of our all the results lies in their 

manifold generality. First by specializing the various 

parameters as well as variable of the generalized 

modified I-function of two variables, we obtain a large 

number of results involving remarkably wide variety of 

useful special functions (or product of such special 

functions) which are expressible in terms of I-function of 

two variables or one variable defined by Rathie [19], H-

function of two or one variables, Meijer’s G-function of 

two or one variables and hypergeometric function of two 

or one variables. Secondly, by specializing the 

parameters of this unified finite integral, we can get a 

large number of integrals involving the modified 

generalized I-functions of two variables and the others 

functions seen in this document. Thirdly, by specializing 

the parameters of the variables of the Extented Zeta-

function of two variables, we get a big number of known 

and news integrals. 
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