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 The purpose of this paper is to consider the properties of generalized function 

 zaG r ,,,  For this purpose certain image formulas using Pathway fractional integral 

operators are obtained with these properties. Some important special cases of the main results 

are also mentioned.  
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1  Introduction: 

 Pathway Integral Operator: By using the Pathway idea of Mathai [5] and further 

defined by Mathai and Haubold [4], [6], a pathway fractional integral operator is introduced by 

Nair [9] in the following form.  

Let       0> 0,> , ,, aRCbaLxf    and the pathway parameter 1< , then the 

pathway fractional integral operator is defined as 
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 If we take 1=0,= a , replace 1=   in (1.1) then we have the following relationship:  
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 Where 
0I  is the left-sided Riemann-Liouville fractional integral operator [12].  

Special G and R function: 

The special  zaG ,,,   is defined by [2], [3] as  
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 At 1= , and z  replaced by )( cz   it reduces to the special R function  
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Generalized Mittag-Leffler Function: A generalization of Mittag-Leffler function is 

introduced and defined by Prabhakar [11] as  
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 Where   0> ,,  RC .   

 

 

2  Some properties of function  zaG ,,,  : 

 For         0>,,, ,,,,,,,  ReqReReReCq   and Nn  there hold the 

following properties for the special function  zaG ,,,   [7]  

 

Property-1 
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 Property-2 
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 Property-3 
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 Property-4 

 

          axaxGxatGDa >,,=, ,,,,    


 (2.4) 

  

 

 

 

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 08 (August) - 2024

http://ymerdigital.com

Page No:1592



3  Results Required : 

 The following result is required here [4, pg. 239], [8](also see [1])  
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 where     0>0;>1;<  ReRe .  

 

4  Pathway Fractional Integration: 

  

 Theorem 4.1 Let Cq,,,,, 1,<  , then for  

             0>,,,0,> 0;>  ReqReReReReRe  
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 Proof: Using the property-1 (2.1) on left hand side of (4.1) and applying (1.3), we 

reach at  
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 Now using the formula of Pathway fractional integral operator (3.1)  
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 On using (1.3) we get the desired result of (4.1)  

Theorem 4.2 Let Cq  ,,,,,, , then for 

            0>0,>,,,  0,> 0;> tReqReReReReRe    
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Proof: Using the property-2(2.2) on the left hand side of (4.2) and applying (1.3) we 

reach at  
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 Using the Pathway fractional integral operator (3.1)  
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 On using (1.3) we reach at the required result of (4.2).  

  

Theorem 4.3 Let C ,,,, , then for  

            0>0,>0,>,,,  0,> 0;> xtReqReReReReRe    
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 Proof: Using Property-3 (2.3) on the left hand side of (4.3) and applying (1.3) we get  
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 Taking p=1
1








  and using (1.3) we reach at the desired result of (4.3)  

  

Corollary 4.4 If we put  =  in theorem 4.3, then we get the following result  
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Theorem 4.5  Let C ,,,, , then for  

            0>0,>0,>,,,  0,> 0;> xtReqReReReReRe    
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Proof:  Using property -4 (2.4) on the left hand side of (4.5) and applying (1.3) we 

reach at  
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 On using the definition (1.3) we directly reach to result of (4.5).  
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5  Special Cases: 

   

    1.  If we set  =    then the above theorems 4.1 and 4.5 reduces to the well 

known image formula for generalized Mittag-Leffler function under the Pathway integral 

operator, of [9] eq.(24) also see [10].  

    2.  If we set  =    and =q , then the functional of left hand side of 

4.2 and 4.3 reduces to generalized Mittag-Leffler function and the theorems leads to the 

well-known image formula of [9].  

  

6  Concluding Remarks: 

  

The present paper deals with the Pathway Fractional Integration of generalized function 

 zaG r ,,,  using its properties. Additionally the derived theorems also lead to Pathway 

fractional integration of type of generalized Mittag-Leffler function as special cases. This 

paper is concluded with the remark that the reported results are significant and can be used to 

yield number of other image formulas. 
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