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Abstract 

     This paper is devoted for the study of a general class of polynomials defined 
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Mittag-Leffler type function defined as 
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Several families of generating relations and finite summation formulae for the 

general class of polynomials have been stated and proved. Also several special 

cases have been discussed. 
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1. Introduction 

In 1903, the Swidish mathematician Mittag–Leffler [2] introduced the 

function ( )zE   defined as 
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where z is a complex variable and ( )s is the Gamma function; 0 . 

Generalizations of Mittag-Leffler type function occurred in the last century and 

recently like , ( )zE   defined  by Wiman [12], , ( )zE

   defined  by Prabhakar [3], 
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Recently a new generalization of Mittag-Leffler function investigated by Salim 

and  Faraj [5] which is defined as 
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where 

 , , , , ; min Re ( ), Re ( ), Re ( ), Re ( ) 0 , 0z C and p q           
(1.7) 

In this paper, a general class of polynomials associated with generalized Mittag – 

Leffler function  defined in (1.6)  is introduced as 
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where  ax s xD    and  
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     .  

We have also derived several families of generating relations and finite summation 

formulae by employing operational techniques. At the end, several special cases have 

been obtained. 

Throughout this paper , we need the following well-known facts and rules. 
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●   The Stirling number of second kind [9] 
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●   Srivastava [9] proved that: 
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where f , g and h are  functions of x and t, then in terms of Stirling number S(n ,k) 

defined on (1.15) the following family of generating function 
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holds  provided that each number of equation (1.26) exists. 
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2. Some Special Cases 

By using general class of polynomials defined by (1.8), we can deduce 

special cases as follows: 

●   Putting 1, 1p   in (1.8), then it reduces to 
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which is the general class of polynomial defined by Shukla & Prajapati [6] 

●  Setting 1q      , 0s and replacing   by  , a  by k  , k  by r  and 

( ) r
k xp px  in (2.1), we get 
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   (2.2) 

where  ( ; , , )n x r p kG
  is the general class of polynomials studied by Srivastava and 

Singhal [11] 
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where  1 ( ; , ,0)n x r pJ
   is a particular case of the general class of polynomials 

studied by Singhal and Joshi [8] 

●  Setting 1q      , replacing   by  , ( ), , r
k xa k s p x    in 
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where  ( ; , , )n x r k   is the class of polynomials studied by Chen et al. [1]. 
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3. Generating Relations 

A considerably large number of special functions are known to possess 

generating  relations, we use  a s xDx    and  1 1 ,a d
xD D

dx
x     to obtain 

such generating relations in the following formulae. 
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Replacing n by m in equation (1.8), we get 
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which proves the relation. 

 

Now using (1.15) – (1.19) we can also obtain the following generating relations 
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4. Finite Summation Formulae 
 

Now  we obtained two finite summation formulae for equation (1.8) as 

follows 
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Now putting 0  and replacing  n by n m  in equation (1.8), we get 
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the above equation can be written as 
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Using equations (4.2) and (4.3), we get the result  
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which completes the proof. 
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Also from the proof of equation (3.1), we have 

             
     

     

, , , ,
, , , ,

0

, , , ,
, , , ,

!

an
q qan n n

k kp p

m

q qt
k kp p

x
P x P x t

n

P x P x

x xE E

x e xE E


   
   

     
   


  





 
 

 
 




 

so that 



 

 

 

 

 

27                                                 A General Class of Polynomials Involving … 

 

 
 

     

, , , ,

,
0

, , , ,
, , , ,

0 0

( ; , , )

! !

an n

qn pn
n

m
an

q qn m n m
k kp p

n m m

x x a k s t

ax t x
P x x P x t

a m n m

A

E E

    


   
   

 






 
 

 

        





 

        
 

 
     , , , ,

, , , ,

0 0

.
! !

m
an

q qn n m
k kp p

n m m

ax x
t P x x P x

a m n m
E E


   
   

 


 


 

        
 . 

 

Now equating coefficient of nt implies 
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Using (1.8) , we get 
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which completes the proof of (4.4). 

 

Open  Problem : One can try to obtain results of bilateral generating 

function relations and other related results by using the general class of 

polynomials    
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