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Abstract: In this paper we study the further properties of multivariable generalized Mittag-Leffler function
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I. Introduction 

The Swedish mathematician Gosta Mittag- Leffler [1] in 1903, introduced the function  zE ,
 

defined as  
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where Γ(z) is the familiar Gamma function.The Mittag- Leffler function (1) reduces immediately to the 

exponential function е
z 

=  zE 1  when α=1. Mittag- Leffler function naturally occurs as the solution of 

fractional order differential equation or fractional order integral equations. 

During the last century and due to its involvement in the problems of physics,engineering, and applied sciences, 

many authors defined and studied in their research papers different generalizations of Mittag-leffler type 

function,namely  zE ,  as Wiman[2] function,
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defined and studied by Shukla and Prajapati [4]  ,and  zE
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  investigated by Salim and Faraj[5]. 

The multivariate analogue of generalized Mittag-Leffler function  zE

 ,
  is setup and studied by Saxena 

et al. [6] in the following form 
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where 

 
A further generalization of multivariate analogue 

of generalized Mittag-Leffler function  zE
pl
q
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
  was also mentioned,Saxena et al.[6]in terms of the 

following multiple series:
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where 
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 Recently Meena et al [7] introduced a multivariable generalization of Mittag- Leffler function as  
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Equation (4 ) is just a multivariable generalized formula of Mittag-Leffler function ; its various 

properties including differentiation,Laplace ,Beta, and  Mellin transforms,and generalized hypergeometric series 

form and its relationship with other type of special functions were investigated and established. 
 This paper is devoted for the study the  properties of  multivariable generalized Mittag-Leffler function  
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The last definition can be written as 
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The basic properties of Weyl fractional integral operator and differential operator with multivariable generalized 

Mittag-Leffler function  zE
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The condition of boundedness of the integral operator (9) is discussed and stated in the space L(a,∞) of 

Lebesgue-measurable functions on (a,∞) 
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Also , compostion of Weyl fractional integration and differentiation  with the operator defined in (9) is 

established. 

To study,various properties ,we need the following well-known definations and results: 
(i) Fubini’s theorem (Dirichlet formula) [8 ]  
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(ii) The Riemann-Liouville fractional integral [8] 
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(iii) The Riemann-Liouville fractional derivative [8] 
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(iv) Beta transform (Sneddon [9]) 
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(v)The Beta function is written as: 
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(vi)   The difference property of the Gamma function is  
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II. Properties of Weyl Fractional Integral Related to Mittag-Leffler Function. 
In this section ,we consider Weyl fractional integral and derivate (6) and (7) multivariable generalized 

Mittag-Leffler function  zE
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Proof:                             
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Proof:                             

By using (7) we get 
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In the following theorem a similar result concerning the Weyl fractional differentiation is stated. 
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By using Dirichlet formula (12), we get  
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Repeating this process n-1 times,we get 
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