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ABSTRACT 

The principal aim of the paper is devoted to the study of some special properties of the function  for ,
,
qE

  z
1

n
  . 

Authors defined the decomposition of the function  ,
,
qE z

   in the form of truncated power series as Equations (1.7), 

(1.8) and their various properties including integral representation, derivative, inequalities and their several special 

cases are obtained. Some new results are also established for the function  ,
,
qE z

 

 E z

 

. 
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1. Introduction 

In 1903, the Swedish mathematician Gosta Mittag-Lef- 
fler introduced the function  (Gorenflo et al. [1]) 
defined as, 
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nz
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n
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0

,        (1.1) 

where z is a complex variable and  is a gamma 
function,   . The Mittag-Leffler function is the di-
rect generalisation of the exponential function to which it 
reduces for 1  . For 0 1  , it interpolates be-
tween the pure exponential and a hypergeometric func- 

tion 
1

1 z
. Mittag-Leffler function naturally occurs as  

the solution of the fractional order differential equations 
and (or) fractional order integral equations. 

Wiman [2] studied the generalisation of  E z

 

, that 
is given by  
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which is known as Wiman’s function.  
Prabhakar [3] investigated the function  as 
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Gorenflo et al. ([4]), Kilbas and Saigo [5], Kilbas et al. 
[6], Miller [7], Saigo and Kilbas [8] have studied several 
properties and applications of (1.1)-(1.3).  

Recently, Shukla and Prajapati [9] introduced the 
function  ,

,
qE z

  , ,, which is defined for  ;    
   Re 0   Re 0 ,  and Re 0  , 0,1q 

 
 
 

 
by: 
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where 
qn

qn



 




 denotes the generalized Poch- 

hammer symbol which, in particular, reduces to  
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1q
qn

r n

r
q

q




  
 
 

 q if 

1q

.  

For      , (1.4) reduces to (1.1) which was 
studied by Mittag-Leffler in terms of its applications to 
the theory of entire functions. 

Incidentally, (1.4) is generalization of the exponential 
function ze , the confluent hypergeometric function 
 , ; z   and the functions which are defined in (1.1)- 

(1.3).  
Ikehata and Siltanen [10] defined truncated power se-

ries of  E z  as,  
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Whereas in [10], they have used the functions (1.5) and 
(1.6) in the study of electrical impedance tomography.  

In this paper, we have defined the decomposition of 
the function  in the form of truncated power 
series  
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and as a special case for 
1

n
  : 
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where , ; 2n  N 1 ,   ; ,  Re   0  Re 0   
and .   0,1 q

(1.5) and (1.6) are special cases of (1.7) and (1.8), 
given by  

   1
nN

n n

E z1,1,
1

,1
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1 1

,1
n n

E z E z



.  (1.9) 

In what follows are known formulae, those used 
studying properties of the functions  
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The Beta function (Rainville [11]) is defined by,  

 

 

1
1
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where Re

aB a b z         (1.10) 

The Gamma function (Rainville [11]) is defined by,  

dt t , where .   (1.11) 

The relation between Beta and Gamma functions is 
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The Error function (Rainville [11]) is defined by, 

   2

0

exp d
z

t t  .        (1.13) 

The complementary Error function (R
defined by, 

2

π
erf z

ainville [11]) is 

     21 exp d
π

c
z

erf z erfc z t t    .  (1.14) 
2 

Legendre’s duplication formula (Rainville [11]) is 

   2 1 1
π 2 2 zz z z        .     (1.15) 

The Laplace transform (Sneddon [12]) of the function 

2 

 z  is defined as,  


Ikehata and Siltanen [10] used following inequality,  

f

    
0

dszL f z e f z z  , where  Re 0s  . (1.16) 
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2. Main Results  

THEOREM 1. Integral representations of the function  
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where 2n  , ,
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 ;  Re 0  ,  Re 0   and   
 0,1q  . 

Proof. Consider the integral, 
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i.e.  
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Setting m n k   in the first summation and replacing m by  in second, right-hand side of (2.3) reduces to 
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The simplification of the above inequality gives, 
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Therefore, further we have,  
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