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Abstract: This paper refers to some integral transforms of the generalised Mittag-Leffler type function. Using generalized 
function ࢗࡾ

࢖(ࢠ)ࢽ;ࢼ,ࢻ
࢑   defined by Kapoor [7], various integral transform, including Euler transform, Laplace transform, Whittaker 

transform, Mellin Transform and Hankel transform are derived. The results are expressed in the form of generalized Wright 
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I. INTRODUCTION 
The Mittag-Leffler function is connected with variety of problem in various areas of Engineering, Mathematics and Mathematical 
Physics as in solving the fractional differential and integral equations, Mittag Leffler function play a vital role. In addition, from 
exponential behavior, the deviations of physical phenomena could also be represented by physical laws via Mittag-Leffler functions.  
The classical Mittag-Leffler function    ܧఈ(ݖ) was introduced by G.M Mittag Leffler [8, 9] in the following form 

(ݖ)ఈܧ    = ∑ ௭ೖ

Γ(ఈ௞ାଵ)
∞
௞ୀ଴          (1.1) 

whereݖ ∈ ;ܥ (ߙ)ܴ݁  > 0 and Γ represents the well-known gamma function. The generalization of this function was introduced by 
Wiman [16] as 

(ݖ)ఈ,ఉܧ    = ∑ ௭೙

Γ(α୬ାβ)
∞
௡ୀ଴          (1.2)  

where ߚ,ߙ ∈ (ߙ)ܴ݁,ܥ > 0 and ܴ݁(ߚ) > 0. 
The Wiman function (1.2) was studied by Agrawal and others [1]. The generalization in terms of series was introduced by 
Prabhakar [10] for complex ߛ,ߚ,ߙ,ܥ߳ݖ ∈ (ߙ)ܴ݁ and ܥ > (ߚ)ܴ݁,0 > (ߛ)ܴ݁,0 > 0 in the following form 

ఈ,ఉܧ
ఊ (ݖ) = ∑ (ఊ)೙

Γ(α୬ାβ)
௭೙

௡!
∞
௡ୀ଴          (1.3) 

Here (ߛ)௡ is the Pochhammer symbol defined as 

(ܽ)௞ = Γ(௔ା௞)
Γ(௔) =  ൜

1,              ݂݅ ݇ = 0
ܽ(ܽ + 1) ….    (ܽ + ݇ − 1),        ݂݅ ݇ = 1,2, … . .

�  (1.4) 

On taking ߛ = 1, (1.3) converts to the classical Mittag Leffler function(1.1). 
The further generalization of this function was introduced by Shukla and Prajapati [13] in the following form. 

ఈ,ఉܧ
ఊ,௤(ݖ) = ∑ (ఊ)೜೙

Γ(α୬ାβ)
௭೙

௡!
∞
௡ୀ଴           (1.5)   

   

whereߚ,ߙ, ߛ ∈ ,ܥ ݇ ∈ ܴ, {(ߛ)ܴ݁,(ߚ)ܴ݁,(ߙ)ܴ݁} > ݍ 0 ∈ (0,1) ∪ܰ and (ߛ)௤௡ = Γ(ߛ + (݊ݍ
Γ(ߛ)൘  . 

Many further generalizations were studied and introduced by many researchers [2,3,12,15] also see [4] 
 

II. THE GENERALIZED MITTAG LEFFLER TYPE FUNCTION 
In 2014 Kumar [7] introduced the generalized Mittag Leffler type function denoted as  R function and defined as 

ܴ௤
ఈ,ఉ;ఊ(ݖ) =୮

௞ ܴ௤
ఈ,ఉ;ఊ൫ܽଵ, …ܽ௣; ܾଵ, … ܾ௤;ݖ൯୮

௞  
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= ∑
∏ (௔ೕ)೙
೛
ೕసభ

∏ (௕ೕ)೙
೜
ೕసభ  

 (ఊ)ೖ೙௭೙

௡!Γ(ఈ௡ାఉ)
,∞

௡ୀ଴         (2.1) 

Where ߛ,ߚ,ߙ ∈ (ߙ)ܴ݁,ܥ > max{0,ܴ݁(݇) − 1} ;ܴ݁(݇) > 0; ( ௝ܽ)௡  and ( ௝ܾ)௡   are the Pochhammer symbols. Under usual 
conditions 
1) The series is defined for the parameters ௝ܾ  .0< ݏ′
2) The series terminates to the polynomial if any ௝ܽ  is negative integer or zero. 
3) The series (2.1) 
 Converges for all ݌ ݂݅ ݖ < ݍ + 1. 
 Converges in some cases if ݌ = ݍ + 1 and |ݖ| = 1. 
 Absolutely convergent for |ݖ| = 1 if ܴ݁(ߛ) > 0 and ݌ = ݍ + 1, where let ߛ = ∑ ௝ܽ − ∑ ௝ܾ

௤
௝ୀଵ

௣
௝ୀଵ . 

 Divergent for |ݖ| = 1 when 1 ≤  .(ߛ)ܴ݁
 

III. WRIGHT HYPERGEOMETRIC FUNCTION 
The  generalized Wright Hypergeometric function ߰௤(ݖ)௣  for ݖ ∈ ௜ܽ,ܥ , ௝ܾ ∈ ௜ߙ and ܥ ௝ߚ, ∈ ܴ/{0}, (݅ = 1,2, … , ;݌ ݆ = 1,2,  is ,(ݍ…
defined as [17] 

߰௤(ݖ)௣ = ߰௤ ቈ
(ܽ௜ ௜)ଵ,௣ߙ,
(ܾ௜ ௜)ଵ,௤ߚ,

቉ݖ| = ∑ ∏ Γ(௔೔ାఈ೔௞)௭ೖ೛
೔సభ

∏ Γ൫௕ೕାఉೕ௞൯
೜
ೕసభ ௞!

∞
௞ୀ଴௣      (3.1) 

 
IV. INTEGRAL TRANSFORMS (SEE [5, 6, 11, 14]) 

 Euler Transform 
The Euler transform of a function f(z) is defined as  
;(ݖ)݂}ܤ ݈,݉} = ∫ ௟ିଵଵݖ

଴ (1−  (4.1)       ,ݖ݀(ݖ)௠ିଵ݂(ݖ
for ݈,݉ ∈ (݈)ܴ,ܥ > 0,ܴ(݉) > 0 
 Laplace Transform 
The Laplace Transform of a function is defined as 
(ݏ)ܨ = ;(ݐ)݂}ܮ {ݏ = ∫ ݁ି௦௧∞

଴ (ݏ)ܴ,ݐ݀(ݐ)݂ > 0      (4.2) 
 Whittaker Transform 
The Whittaker transform of any function is defined as  

 ∫ ݁ି
೟
మ 

∞
଴ ఍ିଵݐ ఈܹ,ఉ(ݐ)݀ݐ =

Γቀభమାఉା఍ቁΓቀ
భ
మିఉା఍ቁ

Γ(ଵିఈା఍) ߚ)ܴ,   ± (ߞ > −1
2ൗ    (4.3) 

 The Mellin Transform 
The Mellin transform of ݂(ݐ) denoted by [(ݐ)݂]ܯ is defined as  
(ݏ){(ݐ)݂}ܯ = (ݏ)݂ = ∫ ∞௦ିଵݐ

଴ (ݏ)ܴ    ,ݐ݀(ݐ)݂ > 0  (4.4) 
 The Hankel transform of ݂(ݔ), denoted by ܪ௩{݂(ݔ)} is defined as  

;݌)݃ (ݒ = ∫ (ݔ݌)
భ
మ  ܬ௩(ݔ݌)݂(ݔ)∞

଴ ;ݔ݀ ݌    > 0  (4.5) 
 

V. THE MAIN RESULTS: INTEGRAL TRANSFORMS OF R FUNCTION 
Theorem 5.1 Let ܽ, ,ߚ,ߙ,ܾ ߛ ∈ (ߙ)ܴ݁,ܥ > 0,ܴ(ܽ) > 0,ܴ(ܾ) > 0 , then there holds the relation  

ቄܤ ܴ௤
ఈ,ఉ;ఊ(ݖߣ); ݈,݉୮

௞ ቅ =
Γ(݉)∏ Γ൫ ௝ܾ൯

௤
௝ୀଵ

Γ(ߛ)∏ Γ൫ ௝ܽ൯
௣
௝ୀଵ

 ߰௤ାଶ ൥
൫ ௝ܽ , 1൯

ଵ,௣
, ,(݇,ߛ) (݈, 1)

൫ ௝ܾ , 1൯
ଵ,௤

, ݈)(ߙ,ߚ) + ݉, 1)
; ൩௣ାଶߣ  

Proof:  Using (4.1) on the left hand side  

ቄܤ ܴ௤
ఈ,ఉ;ఊ(ݖߣ); ݈,݉୮

௞ ቅ = නݖ௟ିଵ
ଵ

଴

(1 − ௠ିଵ(ݖ ܴ௤
ఈ,ఉ;ఊ(ݖߣ)୮

௞  ݖ݀

Following the definition of the R function as given  in (2.1) we have  
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ቄܤ ܴ௤
ఈ,ఉ;ఊ(ݖߣ); ݈,݉୮

௞ ቅ = නݖ௟ିଵ
ଵ

଴

(1 − ௠ିଵ෍(ݖ
∏ ( ௝ܽ)௡
௣
௝ୀଵ

∏ ( ௝ܾ)௡
௤
௝ୀଵ  

 
௡ݖ௡ߣ௞௡(ߛ)

݊!Γ(݊ߙ + (ߚ ,
∞

௡ୀ଴

 ݖ݀

On changing the order of integration and summation 

=∑
∏ (௔ೕ)೙
೛
ೕసభ

∏ (௕ೕ)೙
೜
ೕసభ  

 (ఊ)ೖ೙ఒ೙

௡!Γ(ఈ௡ାఉ)
∞
௡ୀ଴ ∫ ௡ା௟ିଵଵݖ

଴ (1 −  ݖ௠ିଵ݀(ݖ

Making use of the definition of Pochhammer symbol given in (1.4) 

=
∏ Γ൫ ௝ܾ൯
௤
௝ୀଵ

∏ Γ൫ ௝ܽ൯
௣
௝ୀଵ  

෍  
Γ(ܽଵ + ݊) …Γ൫ܽ௣ + ݊൯
Γ(ܾଵ + ݊) …Γ൫ܾ௤ + ݊൯

Γ(ߛ + ݇݊)
Γ(ߛ)Γ(݊ߙ + (ߚ

∞

௡ୀ଴

௡ߣ

݊! ,݉)ܤ  ݈ + ݊) 

Using the relation of Beta and gamma function 

=
∏ Γ൫ ௝ܾ൯
௤
௝ୀଵ

∏ Γ൫ ௝ܽ൯
௣
௝ୀଵ  

෍
Γ൫ ௝ܽ + ݊൯

୨ୀଵ

୮

Γ൫ ௝ܾ + ݊൯
௝ୀଵ

௤  
Γ(ߛ + ݇݊)

Γ(ߛ)Γ(݊ߙ + (ߚ

∞

௡ୀ଴

 
Γ(݉)Γ(݈ + ݊)
Γ(݉ + ݈ + ݊)

௡ߣ

݊! 

The required result follows on using (3.1). 
Remarks : Special Cases of (5.1) are given below 
 If we set ௝ܽ = ௝ܾ = 1 in (4.1), the R function convert into generalized Mittag Leffler function (see[7]) introduced by [15] and 

the result (5.1) 

ቄܤ ܴ଴
ఈ,ఉ;ఊ(ݖߣ); ݈,݉଴

௞ ቅ =  Γ(௠)
Γ(ఊ) ߰ଶ ൤ ,(݇,ߛ) (݈, 1)

݈)(ߙ,ߚ) +݉, 1); ൨ଶߣ             (5.2) 

Which is a known result of [13] (5.1.1) 
 If we put ݇ = ߚ = ߛ = 1 in (5.2) , then the following relation hold true 

൛ܤ ܴ଴
ఈ,ଵ;ଵ(ݖߣ); ݈,݉଴

ଵ ൟ =  Γ(݉) ߰ଶ ൤ (1,1), (݈, 1)
݈)(ߙ,1) +݉, 1); ൨ଶߣ             (5.3) 

Theorem 5.4 Let ܽ, ,ߚ,ߙ,ܾ ߛ ∈ (ߙ)ܴ݁,ܥ > 0,ܴ(ܽ) > 0,ܴ(ܾ) > 0 , then there holds the relation  

ቄܮ ܴ௤
ఈ,ఉ;ఊ(ݐ); ୮ݏ

௞ ቅ =
sିଵ∏ Γ൫ ௝ܾ൯

௤
௝ୀଵ

Γ(ߛ)∏ Γ൫ ௝ܽ൯
௣
௝ୀଵ

 ߰௤ାଵ ൥
൫ ௝ܽ , 1൯

ଵ,௣
, ,ߛ) ݇), (1,1)

൫ ௝ܾ, 1൯
ଵ,௤

, (ߙ,ߚ)
;
1
ݏ
൩௣ାଶ  

Proof: In the context of (4.2) in left hand side 

ቄܮ ܴ௤
ఈ,ఉ;ఊ(ݐ); ୮ݏ

௞ ቅ = න݁ି௦௧
∞

଴

ܴ௤
ఈ,ఉ;ఊ(ݐ) ݀ݐ୮

௞  

 Using the definition of R function as given in (2.1) we have 

 =∫ ݁ି௦௧∞
଴

∑
∏ (௔ೕ)೙
೛
ೕసభ

∏ (௕ೕ)೙
೜
ೕసభ  

 (ఊ)ೖ೙௧೙

௡!Γ(ఈ௡ାఉ)
∞ݐ݀ 

௡ୀ଴  

Changing the order of integration and summation 

= ෍
∏ ( ௝ܽ)௡
௣
௝ୀଵ

∏ ( ௝ܾ)௡
௤
௝ୀଵ  

 
௞௡(ߛ)

݊!Γ(݊ߙ +  (ߚ
∞

௡ୀ଴

න݁ି௦௧ݐ௡݀ݐ
∞

଴

 

Making use of the definition of Pochhammer symbol given in (1.4) and simplifying the integral 

=
∏ Γ൫ ௝ܾ൯
௤
௝ୀଵ

∏ Γ൫ ௝ܽ൯
௣
௝ୀଵ  

෍
Γ൫ ௝ܽ + ݊൯

୨ୀଵ

୮

Γ൫ ௝ܾ + ݊൯
௝ୀଵ

௤  
Γ(ߛ + ݇݊)

Γ(ߛ)Γ(݊ߙ + (ߚ

∞

௡ୀ଴

Γ(݊ + 1)
݊! ௡ାଵݏ  

On using the definition (3.1), directly approaches to the required result. 
Remarks: Some special cases of (5.4) are 
 If we set ௝ܽ = ௝ܾ = 1 in  the left side of (5.4) , the R function convert into generalized Mittag Leffler function (see[7]) 

introduced by [15] and the result (5.4) 

ቄܮ ܴ଴
ఈ,ఉ;ఊ(ݐ); ଴ݏ

௞ ቅ =  ୱ
షభ

Γ(ఊ) ߰ଵ ൤(ߛ,݇), (݈, 1)
(ߙ,ߚ) ; ଵ

௦
൨ଶ                  (5.5) 

which leads to a known result of Shukla and Prajapati [13] (5.2.1). 
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Theorem 5.6 Whittaker transform of the generalized Mittag Leffler type function is given as the relation 

 ∫ ఘିଵ݁ିݐ
ആ೟
మ ఒܹ,ఓ(ݐߟ) ܴ௤

ఈ,ఉ;ఊ(߱ݐఙ)݀ݐ୮
௞∞

଴  

=
ఘିߟ

Γ(ߛ) 
∏ Γ൫ ௝ܾ൯
௤
௝ୀଵ

∏ Γ൫ ௝ܽ൯
௣
௝ୀଵ  

 ߰௤ାଶ  ቎
൫ ௝ܽ , 1൯

ଵ,௣
, ,(݇,ߛ) ൬

1
2 ± ߤ + ൰ߪ,ߩ

൫ ௝ܾ , 1൯
ଵ,௤

, ,(ߙ,ߚ) (1− ߣ + (ߪ,ߩ
; 
߱
ఙߟ
቏௣ାଷ  

Where ܽ,ܾ,ߚ,ߙ, ,ߩ,ߛ ߪ ∈ (ߙ)ܴ݁,ܥ > 0,ܴ(ܽ) > 0,ܴ(ܾ) > 0. 
Proof:  Substituting ݐߟ =  in the LHS of (5.6) and using (2.1) reduces to ߜ

න൬
ߜ
ߟ
൰
ఘିଵ

݁ି
ఋ
ଶ ఒܹ,ఓ(ߜ)෍

∏ ( ௝ܽ)௡
௣
௝ୀଵ

∏ ( ௝ܾ)௡
௤
௝ୀଵ  

 
௞௡߱௡(ߛ)

݊!Γ(݊ߙ + ൬ (ߚ
ߜ
ߟ
൰
ఙ௡ 1
ߟ ߜ݀ 

∞

௡ୀ଴

∞

଴

 

= ෍
∏ ( ௝ܽ)௡
௣
௝ୀଵ

∏ ( ௝ܾ)௡
௤
௝ୀଵ  

 
௞௡߱௡(ߛ)

݊!Γ(݊ߙ +  (ߚ
1

ఘାఙ௡ߟ  
∞

௡ୀ଴

නߜఘାఙ௡ିଵ݁ି
ఋ
ଶ ఒܹ,ఓ(ߜ)

∞

଴

 ߜ݀

Using (4.3)  

= ෍
∏ ( ௝ܽ)௡
௣
௝ୀଵ

∏ ( ௝ܾ)௡
௤
௝ୀଵ  

 
௞௡߱௡(ߛ)

݊!Γ(݊ߙ +  (ߚ
1

ఘାఙ௡ߟ  
∞

௡ୀ଴

Γ ቀ1
2 + ߤ + ߩ + ቁΓ݊ߪ ቀ1

2− ߤ + ߩ + ቁ݊ߪ
Γ(1 − ߣ + ߩ + (݊ߪ  

On using the definition of Pochhammer symbol (1.4) it reduces to 

=
∏ఘିߟ Γ൫ ௝ܾ൯

௤
௝ୀଵ

∏ Γ൫ ௝ܽ൯
௣
௝ୀଵ  

෍  
Γ(ܽଵ + ݊) …Γ൫ܽ௣ + ݊൯
Γ(ܾଵ + ݊) …Γ൫ܾ௤ + ݊൯

Γ(ߛ + ݇݊)
Γ(ߛ)Γ(݊ߙ + (ߚ

∞

௡ୀ଴

 

×
1
݊! 

Γ ቀ1
2 ± ߤ + ߩ + ቁ݊ߪ

Γ(1− ߣ + ߩ + (݊ߪ  ൬
߱
ఙߟ
൰
௡
 

This directly reaches to the required result of (5.6) on using (3.1). 
Special Case: If we set ௝ܽ = ௝ܾ = 1 in the left side of (5.6), the R function convert into generalized Mittag Leffler function (see[7]) 
introduced by [15] and the result (5.6) leads to the known result of Shukla and Prajapati [13] (5.4.1). 

∫ ఘିଵ݁ିݐ
ആ೟
మ ఒܹ,ఓ(ݐߟ) ܴ଴

ఈ,ఉ;ఊ(߱ݐఙ)݀ݐ଴
௞∞

଴ = ఎషഐ

Γ(ఊ) ߰ଶ ቈ(ߛ,݇), ቀଵ
ଶ

± ߤ + ቁߪ,ߩ
,(ߙ,ߚ) (1 − ߣ + (ߪ,ߩ

;  ఠ
ఎ഑
቉ଷ                    (5.7) 

Theorem 5.8 The Mellin Transform of the generalized Mittag-Leffler type function is given by the relation 

ቄܯ ܴ௤
ఈ,ఉ;ఊ(ݐ)୮

௞ ቅ(ݏ) = ෍
∏ ( ௝ܽ)௡
௣
௝ୀଵ

∏ ( ௝ܾ)௡
௤
௝ୀଵ  

 
௞௡(ߛ)

݊!Γ(݊ߙ + න (ߚ ݁(௦ି௡)௧݀ݐ
∞

ିஶ

∞

௡ୀ଴

 

Proof: From the definition (2.1) and the definition of Mellin transform (4.4) 

ቄܯ ܴ௤
ఈ,ఉ;ఊ(ݐ)୮

௞ ቅ(ݏ) = න ௦ିଵݐ
∞

଴

ܴ௤
ఈ,ఉ;ఊ(ݐ)୮

௞  ݐ݀

= න ௦ିଵݐ
∞

଴

෍
∏ ( ௝ܽ)௡
௣
௝ୀଵ

∏ ( ௝ܾ)௡
௤
௝ୀଵ  

 
௞௡(ߛ)

݊!Γ(݊ߙ + ݐ௡݀ݐ (ߚ
∞

௡ୀ଴

 

since by the relation 

(ݑ)(݂)ܯ = (ݑ݅−)[(௧ି݁)݂]ܨ = (ݑ)(݂)ܨ = න ݁௨௧݂(݁ି௧)݀ݐ
∞

ିஶ

 

ቄܯ ܴ௤
ఈ,ఉ;ఊ(ݐ)୮

௞ ቅ(ݏ) = න ݁௦௧෍
∏ ( ௝ܽ)௡
௣
௝ୀଵ

∏ ( ௝ܾ)௡
௤
௝ୀଵ  

 
௞௡(ߛ)

݊!Γ(݊ߙ + (ߚ ݁
ି௡௧  

∞

௡ୀ଴

ݐ݀
∞

ିஶ

 

ቄܯ ܴ௤
ఈ,ఉ;ఊ(ݐ)୮

௞ ቅ(ݏ) = ቄܯ ܴ௤
ఈ,ఉ;ఊ(ݐ)୮

௞ ቅ(ݏ) = ෍
∏ ( ௝ܽ)௡
௣
௝ୀଵ

∏ ( ௝ܾ)௡
௤
௝ୀଵ  

 
௞௡(ߛ)

݊!Γ(݊ߙ +  (ߚ
∞

௡ୀ଴

න ݁(௦ି௡)௧݀ݐ
∞

ି∞

 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue V May 2025- Available at www.ijraset.com 
     

 
3706 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 Theorem 5.9 The Henkel Transform of the generalized Mittag Leffler type function defined  by (2.1) is given by the following 

relation ∫ (ݔ݌)ఛିଵݔ
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ቁ
ఙ
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⎥
⎥
⎤

௣ାଶ  

Proof: On using Henkel Transform (4.5) on the R function and making use of (2.1) it reduces to 

නݔఛିଵ(ݔ݌)
ଵ
ଶ

∞

଴
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  on changing the order of summation and integration the right hand side 
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In the context of (1.11) of [6]  
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Γቌ1 +
ݒ − 1

2− ߪ݊ − ߬
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∞
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Further using the formula (1.4) and (3.1) arrives at the required result. 
VI. CONCLUSION 

The outcome of the current study is the computation of a few integral transformations employing a generalized Mittag-Leffler type 
function in terms of the Fox-Wright function. As a result, I've tried to compute the integrals using various kinds of special functions 
by appropriately replacing the parameters. Some special cases are also noted hare as known results. Additionally, defining the Fox-
Wright function in terms of the Fox H-function, Meijer G-function, etc. can add a lot of work to the literature. The findings appear 
to be intriguing and could possibly be helpful in a variety of practical problems. 
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