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Abstract. In this paper, we define a Multiparameter S-K-Mittag-Leffler function and 

have investigated the properties of the above new function such as integral representations of 

  
 
    

         , recurrence relations and the relation between Multiparameter S-K-Mittag-

Leffler function and K-series. Some particular cases have been obtained by particularizing the 

values of the parameters. 
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1. Introduction 

Gehlot[3] established the functional relation between Multiparameter K-Mittag-Leffler 

function and K-series. Various properties of Multiparameter K-Mittag-Leffler function 

are also proved. Gehlot[4] introduced the generalized S-K-Gamma function         as  
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 and the integral representation of S-K-Gamma function  

        ∫  
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and it follows easily that  
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2. Definition 

Let                                                                    

Then the Multiparameter S-K-Mittag-Leffler function is defined in the following form :  
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  (10) 

Where         is the S-K-Gamma function and          is the S-K-Pochhammer symbol. 

The series (10) is converges when no parameter                is zero or a negative 

integer. Next, if any numerator parameter                is zero or negative integer, the 

series terminates and the question of convergence does not arise. 

For cases other than these by D’Alembert’s ratio test : 

(i) If     ∑   
    

  

 
   RHS of (10) is absolutely convergent for all      

(ii) If     ∑   
    

  

 
   then the RHS of (10) is absolutely convergent for all 
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3. Relation between Multiparameter S-K-Mittag-Leffler function and K-series  

In this section we established the functional relation between Multiparameter S-K-

Mittag-Leffler Function and K-Series.  

3.1 Theorem 
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And its counter part is given by  
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Proof : Using equations (4) and (6), (10) becomes  
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after some simplification, we obtain  
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using the definition of K-series, we get  
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This completes the proof of (11). 

Similarly we can prove the counter part. 

4. Reccurence Relations 

In this section, we proved some reccurence relations of Multiparameter S-K-Mittag-

Leffler function.  

4.1 Theorem 

Let         and the convergent conditions of Multiparameter S-K-Mittag-Leffler 

Function are satisfies, then  
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Proof : Consider the right hand side of equation (13) and using equation (10), we have  

   
 
    

                
 

        
 

           
             

    
 

  
  
 
    

                
 

        
 

           
             

   ∑   
   

∏  
 
    

          

∏  
 
                ∏   

                           
 

    
 

  
∑   

   

∏  
 
    

          

∏  
 
    

         ∏   
                           

  



 

 

 

 

  

 

104 Kuldeep Singh Gehlot, Madan Lal and Rajeev Kumar Gupta 

 

 

  ∑   
   

∏  
 
    

                

∏  
 
    

         ∏   
                           

  

using equation (5), we obtain LHS of (13) 

   
 

 
   
 
    

                
 

        
 

           
            

Hence. 

4.2 Theorem 

Let     and the convergent conditions of Multiparameter S-K-Mittag-Leffler Function 

are satisfies, then  
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Proof : Consider the left hand side of equation (14) and using equation (10), we have  
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By making use of (8), it yields  
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replacing   by    , we obtain  
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using equations (5) and (9), we obtain 
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after some simplification, the above expression becomes equal to  
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The RHS of (14) is proved.  

4.3 Theorem 

Let                 and the convergent conditions of Multiparameter S-K-

Mittag-Leffler Function are satisfies, then 
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Proof : From equations (10) and (5), we have 
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Again,  
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by making use of (16), we obtain  
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Where 
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using the identity 
 

 
 

 

      
 

 

     
  for          to equation (19), we obtain  
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using equation (5), we have  
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We express each summation in right side of (15) as follows; 
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using equation (21) 
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using equations (21), (22) in equation (20), we obtain  
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Hence.  

5. Integral Representation of   
 
    

         .  

In this section, we investigated the integral representation of Multiparameter S-K-Mittag-

Leffler function.  

5.1 Theorem 

Let                 and the convergent conditions of Multiparameter S-K-

Mittag-Leffler Function are satisfies, then  
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Proof : Put     in equations (18) and (19), we have 
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Consider the left hand side of (23) and by making use of (10), we obtain, 
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from equation (24), we obtain RHS of (23), 

 

 
   
 
    

                
 

        
 

           
              

  
  

 
  
 
    

                
 

        
 

           
               

This completes the proof of (23).  

6. Particular Cases 

The particular cases of this paper are given by particularzing the values of parameters, we 

obtain the result for different known Mittag-Leffler Functions, given as:  

(a) If we set    , then we obtain the results for Multiparameter K Mittag-Leffler 

function defined by Gehlot[2]. 

(b) If we set      , then we get the results for K-Series defined by Gehlot and Ram[5]. 

(c) If we set             and               , we get the results 

for the 3M-Parameter Multi-Index Mittag-Leffler function defined by 

Konovska[6]. 

(d) If we set                    , then we obtain the results for the 

Generalized Mittag-Leffler function studied by Luchko[7]. 

(e) If we set                     and    
 

  
, then we arrive at the 

results for the Multi-Index Mittag-Leffler function studied by Kiryakova[11]. 

(f) If we set          , then we get the results for Generalized M-Series 

defined by Sharma and Jain[10]  

(g) If we set                      , then we obtain the results for 

the K- Mittag-Leffler function studied by Dorrego and Cerutti[1]. 

(h) If we set                        , then we get the results for 

the Generalized Mittag-Leffler function studied by Prabhakar[9]. 

(i) If we set                      , then we obtain the results for 

the Mittag-Leffler function studied by Wiman[12]. 

(j) If we set                       and    , then we obtain the 

results for the Mittag-Leffler function studied by Mittag-Leffler[8]. 
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