
International Journal of Engineering Science Invention (IJESI) 

ISSN (Online): 2319-6734, ISSN (Print): 2319-6726 

www.ijesi.org ||Volume 5 Issue 4 || April 2016 || PP 60-66 

DOI: 10.35629/6734-05046066                                         www.ijesi.org                                                   60 | Page 

 

Integral Formulae involving Aleph Function 
 

Poonam Kumari 
University College, 

Kurukshetra University, Kurukshetra 

 

Abstract   
In this paper, we have established various integral formulas involving product of Aleph function with exponential 

function and Gauss's hypergeometric function. The integral formulae evaluated here are of general in nature and 

may be viewed as Euler transform of the Aleph function multiplied with exponential function and Gauss 

hypergeometric function. Several new and known results can be obtained as sepcial cases.  
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I. Introduction 
The Aleph function which is a general higher transcendental function was introduced by Südland [10,11]. The 

notation and complete definition in terms of Mellin-Barnes type integral is as follows :  
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Here, L is a Barnes path of integration. The integration path L L , R  , starts at    and runs to 

    in the s-plane, curving if necessary in such a way that the poles of the gamma functions 

 1 j ja A s   , j = 1, 2…n, do not coincides with the poles of the gamma functions   , 1,...,j jb B s j m  

. All poles of (1.2) are assumed to be simple and the empty product is taken as unity. For i = 1,...,r, the parameters 

i are positive integers and the parameters ,i ip q  are non-negative integers with 0 ,0i in p m q    . The 

parameters , , ,j j ji jia b a b  are complex and , , ,j j ji jiA B A B  are positive numbers. The integral (1.1) exist if the 

following conditions are satisfied :  
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By taking  1, 1,.....,i i r   , the Aleph ()- function (1.1) reduces to I-function [7].  
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where the existence conditions are given by (1.3)-(1.6) and  ,

, ,1;i i

m n

p q r s is given by (1.2).  

For r = 1 and 1 1  , we get Aleph function in the form of Fox's     H-function [2] :  
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where the kernel 
,

, ,1;1i i

m n

p q  is  defined by (1.2) 

The H-function is a generalization of Meijer's G-function which is further generalization of hypergeometric 

function p qF .  

The hypergeometric function 2 1F  is defined as [4, p 45, chap 4]: 
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where c is neither zero nor a negative integer and      , ,
n n n

a b c are Pochhammer symbol [4, p22, sec 18] 

defined by  
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For detailed study of these Special functions, refer to [3, 6, 8, 9].   

 

II. Main Results 
In this section, we derive integrals involving product of the Aleph function with exponential function and Gauss 

hypergeometric function.  

First Integral : 
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provided the following existence conditions are satisfied :   
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using (2.3),  (1.1) and (1.9) in (2.2) we have  
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Using the following identity [4 , p 56, Lemma 10] 
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in (2.4) we get, 
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On interchanging the order of integration and summation which is justified under the conditions given with the 

result (2.1), we obtain  
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Evaluating the inner integral in (2.7) by means of the beta function B (p, q) formula  
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Using (1.2) and interpreting the contour integral by (1.1), we get   
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Corollary : 
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Proof : The integral (2.10) can be easily evaluated  using the procedure discussed in (2.1).  

Corollary : 
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Proof : It can be easily proved using the procedure as discussed in (2.1) 
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provided the conditions (1), (3) given in  (2.1) along with the following conditions are satisfied :  
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III. Special Cases 

 By suitable substitution and adjustment of the parameters in the Integral formulae evaluated in this paper, 

we can easily obtain several new and known integrals involving special functions such as I-function, H-function, 

Meijers G-Function, etc. [3, 8] 

(i) For 1 ....... 1 ,  r  as the Aleph ()-function reduces to I-function, we can obtain results given by Saha 

et al. [5].

 (ii)Taking r = 1 ,  1 1, 1, 0t    , the results given in [1] can be obtained.  

        We can also obtain a large number of particular cases of our results as the Euler transform of the Aleph 

function multiplied with special functions.  
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