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Abstract:  

Develop the Mittag-Leffler function of Fractional Differential operators with the Appell’s function as a kernel. 
Also develop some new type of fractional integral equations of Mittag-Leffler as special case. 

 
INTRODUCTION 

In the year 1903, the Swedish mathematician Mittag-Leffler was given  Eα(z) in form 

      Eα(z) =  ∑
zn

Γ(αn+β)
 (α ∈ ℂ;  ℜ(α) > 0)∞

n=0                                      (1.1) 

In the year 1905, Wiman A.  (1905) introduced the generalization of Eα(z) in the form 

    Eα,β(z) =  ∑
zn

Γ(αn+β)
 (α, β ∈ ℂ;   ℜ(α), ℜ(β) > 0)∞

n=0                           (1.2) 

Which is called the generalized Mittag- Leffler function. 

In the year 1971, Prabhakar T. R.  The generalization of Eα(z) in the form 

Mittag-Leffler function E∝,β
γ (z)   as 

E∝,β
γ (z) = ∑

(γ)n

Г(αn+β)

zn

n!
∞
n=0   ,                                                                  (1.3) 

Where  (γ)n denotes the Pochhammer symbol provided by 

(γ)n  =  γ ( γ +  1)( γ +  2) … (γ + n − 1) =  
Г(γ + n)

Г(γ)
 

And α, β, γ ∈ ℂ;  ℜ(α) > 0, ℜ(β) > 0. 

By the same fashion in the year 2012, Dorrego and Cerutti gave us another generalization 

of Mittag-Leffler function     Ek,∝,β
γ (z) as  
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   Ek,∝,β
γ (z) = ∑

(γ)n,k

Γk(αn+)

zn

n!
∞
n=0   ,                                                                                      (1.4) 

Where  α, β, γ ∈ ℂ;  ℜ(α), ℜ(β) , k > 0 and (γ)n,k  is k-Pochhammer symbol provided by 

Diaz and Pariguan (2012) as 

(γ)n = γ(γ + k)(γ + 2k) … (γ + (n − 1)k) =
Γk(γ + nk)

Γk(γ)
 

And Γk the k – Gamma function given by 

Γk(z) = ∫ tz−1∞

0
e− 

tk

k  dt , ℜ(α) > 0. 

Which is also known as k- Mittag- Leffler function. 

In the year 2017 Cerutti et. al, generalized the  Mittag – Leffler (p-k) function pEk,α,β
γ (z)  

was defined as 

  pEk,α,β
γ (z) = ∑ p(γ)n.k

pГk(αn+β)

zn

n!
∞
n=0                                                                             (1.5) 

Where α, β, γ, z ∈ ℂ;  ℜ(α), ℜ(β), , ℜ(γ) > 0 ;  p, k ∈ ℝ+\{0} and p(γ)n,k is the Pochhammer 
(p-k)-sympol given by Gehlot K. S. (2017) define as 

p(γ)n,k = (
γp

k
) (

γp

k
+ p) (

γp

k
+ 2p) … . . ( 

γp

k
+ (n − 1 )p) =  

pΓk(γ + nk)

pΓk(γ)
 

And pΓk(z) is defined as 

pΓk(z)= ∫ tz−1 e
−

tk

p
∞

0
  dt,       (z ∈ ℂ\kℤ−; p, k ∈ ℝ+\{0}) 

In the year 2020, Ayub et. al. introduced one more generalization of  equation (1.5) called 
the Mittag-Leffler (p,s,k) function as 

     𝑝𝐸𝑘,𝛼,𝛽
𝛾,𝑠 (𝑧) = ∑

𝑝(𝛾)𝑛,𝑘,𝑠

𝑝Г𝑠,𝑘(𝛼𝑛+𝛽)

𝑧𝑛

𝑛!
∞
𝑛=0                                                                       (1.6) 

Where 𝑘, 𝑝 ∈ ℝ, 𝛼, 𝛽, 𝛾 ∈ ℂ , ℜ𝑒(𝛼) > 0, ℜ𝑒(𝛽)  , ℜ𝑒(𝛾) > 0 and𝑝(𝛾)𝑛,𝑘,𝑠 is the 
Pochhammer (p, s, k)-symbol given by Gehlot and Nantomah (2018) as 

𝑝(𝛾)𝑛,𝑘,𝑠 = [ 
𝛾𝑝

𝑘
 ]

𝑠
[ 

𝛾𝑝

𝑘
 +  𝑝 ]

𝑠
… [

𝛾𝑝

𝑘
 +  (𝑛 − 1)𝑝 ]

𝑠
= ∏ [ 

𝛾𝑝

𝑘
+ 𝑖𝑝]

𝑠
.

𝑛−1

𝑖=0

 

Where [𝛾]𝑠  =  
1−𝑠𝛾

1−𝑠
,    ∀ 𝛾 ∈ ℝ, 0 < 𝑠 < 1 . 

And 𝑝Г𝑠,𝑘gamma (p, s, k)-function in the form of 

𝑝Г𝑠,𝑘 (𝜉) =   
𝑠

𝑘
𝑙𝑖𝑚
𝑛→∞

𝑛! 𝑝𝑛+1(𝑠𝑛𝑝)
𝜉
𝑘

−1

𝑝(𝜉 )𝑛,𝑘
 

These following well-known definitions and results are essential for the study: 
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Definition (1): 

Generalization of Wright hypergeometric function pΨq [z] 

𝑝𝐸𝑘,𝜃,𝜗
𝜚,𝑠 (𝑧) =

𝑘(
𝑠𝑝

𝑘
)

−𝜗 𝑘⁄

𝛤(
𝜌

𝑘
)

 1Ψ1  [𝑧(𝑠𝑝)1−
𝜃

𝑘 | 
(

𝜌

𝑘
, 1)

 (
𝜗

𝑘
,

𝜃

𝑘
)

]                       (1.7) 

Definition (2): 

Generalization of Fox H-function 

𝑝𝐸𝑘,𝜃,𝜗
𝜚,𝑠 (𝑧) =

𝑘(
𝑠𝑝

𝑘
)

−𝜗 𝑘⁄

𝛤(
𝜌

𝑘
)

 𝐻1,2
1,1

  [−𝑧(𝑠𝑝)1−
𝜃

𝑘 | 
(1 −

𝜌

𝑘
, 1)

(0,1), (1 −
𝜗

𝑘
,

𝜃

𝑘
)

]            (1.8) 

In the year 1935, Wright E. generalized hypergeometric function 𝑝𝛹𝑞 [𝑧]  in the form 

𝑝𝛹𝑞 [𝑧] = 𝑝𝛹𝑞 [
(𝑎1, 𝛼1), … , (𝑎𝑝, 𝛼𝑝)

(𝑏1, 𝛽1), … , (𝑏𝑞 , 𝛽𝑞)
; 𝑧] 

= ∑
𝛤(𝑎1+𝛼1𝑛)….𝛤(𝑎𝑝+𝛼𝑝𝑛)

𝛤(𝑏1+𝛽1𝑛)….𝛤(𝑏𝑞+𝛽𝑞𝑛)
∞
𝑛=0  

𝑧𝑛

𝑛!
                         (1.9) 

= 𝐻𝑝,𝑞+1
1,𝑝 [−𝑧 |  

(1 − 𝑎1, 𝛼1), … … . … … . … , (1 − 𝑎𝑝, 𝛼𝑝)

 (0,1), (1 − 𝑏1, 𝛽1), … . . … , (1 − 𝑏𝑞 ,  𝛽𝑞)
] 

Where  𝑧 ∈ 𝐶, 𝑎𝑖, 𝑏𝑗 ∈  ℝ+  and 𝛼𝑖 , 𝛽𝑗 ∈ ℝ+  , 𝛼𝑖, 𝛽𝑗 ≠ 0 ; 𝑖 = 1,2, … , 𝑝 ; 𝑗 = 1,2, … , 𝑞. . 

The generalized fractional integral operator introduced by Saigo and Maeda associated 

by the appell function 𝐹3 in the form 

(𝐼0+
𝛼,𝛼′,𝛽,𝛽′,𝛾

𝑓) (𝑥) 

=
𝑥−𝛼

𝛤(𝛾)
∫ (𝑥 − 𝑡)𝛾−1𝑥

0
𝑡−𝛼′

𝐹3 (𝛼, 𝛼′; 𝛽, −𝛽′; 𝛾, 1 −
𝑡

𝑥
, 1 −

𝑥

𝑡
) 𝑓(𝑡)𝑑𝑡                          (1.10) 

Where   (ℛ𝑒(𝛾) > 0 )                     

And 

(𝐼−
𝛼,𝛼′,𝛽,𝛽′,𝛾𝑓)(𝑥) 

=
𝑥−𝛼′

𝛤(𝛾)
∫ (𝑥 − 𝑡)𝛾−1𝑡−𝛼∞

𝑥
𝐹3 (𝛼, 𝛼′; 𝛽, −𝛽′; 𝛾, 1 −

𝑡

𝑥
, 1 −

𝑥

𝑡
) 𝑓(𝑡)𝑑𝑡                           (1.11) 

 𝑤ℎ𝑒𝑟𝑒(ℛ𝑒(𝛾) > 0 )                      

Where 𝛼, 𝛼′, 𝛽, 𝛽′, 𝛾, ∈ ℂ  and𝑥 >  0. 

In the year 1998, Saigo and Maeda define fractional differential operators in the form 

(𝐷0+
𝛼,𝛼′,𝛽,𝛽′,𝛾

𝑓) (𝑥) = (𝐼0+
−𝛼′,−𝛼, 𝛽′,−𝛽,−𝛾

𝑓) (𝑥)                                                     (1.12) 
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  =  (
𝑑

𝑑𝑥
)

𝑚

(𝐼0+
−𝛼′,−𝛼,𝛽′+𝑚,−𝛽,−𝛾+𝑚

𝑓) (𝑥)                                          (𝐷−
𝛼,𝛼′,𝛽,𝛽′,𝛾𝑓)(𝑥) =

(𝐼−
−𝛼′,−𝛼,−𝛽′,−𝛽,−𝛾𝑓)(𝑥)                                                          (1.13) 

                             = (−
𝑑

𝑑𝑥
)

𝑚

(𝐼−
−𝛼′,−𝛼,−𝛽′,−𝛽+𝑚,−𝛾+𝑚𝑓)(𝑥) 

Where (𝑅(𝛾) > 0; 𝑚 = [𝑅(𝛾)] + 1). 

We obtain a corresponding relationship if we take 𝛼 =𝛼 +  𝛽,𝛼′ =  𝛽′ = 0,  𝛽 = −𝜂 and 𝛾 =
𝛼 in above equations 

(𝐼0+
𝛼+𝛽,0,−𝜂,0,𝛼

𝑓) (𝑥) = (𝐼0+
𝛼,𝛽,𝜂

 𝑓)(𝑥)                                                      (1.14) 

And    (𝐼−
𝛼+𝛽,0,−𝜂,0,𝛼𝑓)(𝑥) = (𝐼−

𝛼,𝛽,𝜂𝑓)(𝑥)                                                (1.15) 

In the year 1978 Saigo define fractional integral operator and is denoted by 𝐼0+
𝛼,𝛽,𝜂

 

(𝐷0+
𝛼+𝛽,0,−𝜂,0,𝛼

𝑓) (𝑥) = (𝐷0+
𝛼,𝛽,𝜂

 𝑓)(𝑥)                                                        (2.1.16) 

(𝐷−
𝛼+𝛽,0,−𝜂,0,𝛼𝑓)(𝑥) = (𝐷−

𝛼,𝛽,𝜂𝑓)(𝑥)                                                        (1.17) 

Corollary 1.  In the year 1998, Saigo M. and Maeda N. Let 𝛼, 𝛼′, 𝛽, 𝛽′, 𝛾, 𝜌, ∈ ℂ be such 
that R (𝛾) > 0 and R (𝜌) > max {0, R (𝛼′ −  𝛽′), R(𝛼+ 𝛼′ + 𝛽 − 𝛾)} then we get 

(𝐼0+
𝛼,𝛼′,𝛽,𝛽′,𝛾

𝑥𝜌−1) (𝑥) =
𝛤(𝜌)𝛤(𝜌−𝛼′+𝛽′)𝛤(𝜌+𝛾−𝛼−𝛼′−𝛽)

𝛤(𝜌+ 𝛽′)𝛤(𝜌+𝛾−𝛼−𝛼′)𝛤(𝜌+𝛾−𝛼′−𝛽)
𝑥𝜌−𝛼−𝛼′+𝛾−1(1.18) 

Corollary 2.  In 1998, Saigo M. and Maeda N .Let 𝛼, 𝛼′, 𝛽, 𝛽′, 𝛾, 𝜌, ∈ ℂ be such that R(𝛾) > 
0 and R(𝜌) < 1 + min { R (−𝛽), R (𝛼 + 𝛼′ − 𝛾), R (𝛼+ 𝛽′ − 𝛾)} then we get             

(𝐼−
𝛼,𝛼′,𝛽,𝛽′,𝛾𝑥𝜌−1)(𝑥) =

𝛤(1+𝛼+𝛼′−𝛾−𝜌)𝛤(1+𝛼+𝛽′−𝛾−𝜌)𝛤(1−𝛽−𝜌)

𝛤(1−𝜌)𝛤(1+𝛼+𝛼′+𝛽′−𝛾−𝜌)𝛤(1+𝛼−𝛽−𝜌)
𝑥𝜌−𝛼−𝛼′+𝛾−1 (1.19) 

2. Main Results 

Here we develop some results of Mittag-Leffler function according to the Saigo-Maeda 
fractional integral equations of generalized Wright function 

Theorem 1. Let 𝑝, 𝑝′, 𝑝′′, 𝑞, 𝑞′, 𝑞′′, 𝛾, 𝜌, 𝜃𝑖 , 𝜇𝑖 , 𝜗𝑖 , 𝜎𝑖 ∈  𝐶 with  
 ℜ(𝜎𝑖) , ℜ(𝜃𝑖) , ℜ(𝜗𝑖) , ℜ(𝜇𝑖 ), ℜ(𝛾) > 0 𝑎𝑛𝑑 ℜ(𝜌) > 𝑚𝑎𝑥{0, ℜ(𝛼′ − 𝛽′), ℜ(𝛼 + 𝛼′ + 𝛽 − 𝛾)} 
and t > 0, 𝑝𝑖, 𝑞𝑖 𝑘𝑖, 𝑠𝑖 > 0, ∀ 𝑖 = 1,2, … , 𝑟, then left sided fractional integral formula holds 

(𝐼0+
𝛼,𝛼′,𝛼′′,𝛽,𝛽′,𝛽′′,𝛾

𝑡𝜌−1 {∏ 𝑝𝑖𝐸𝑘𝑖,𝜃𝑖,𝜗𝑖,𝜇𝑖 

𝜎𝑖,𝑟𝑖 (𝑡)

𝑟

𝑖=1

}) (𝑡) = 𝑡𝜌+𝛾−𝛼−𝛼′−𝛼′′−1 ∏ {
𝑘𝑖(𝑟𝑖𝑝𝑖𝑞𝑖)

−𝜗𝑖/𝑘𝑖

𝛤 (
𝜎𝑖

𝑘𝑖
)

𝑟

𝑖=1

 

× r+4Ψr+4[
(

𝜎𝑖
𝑘𝑖

,1)
1,𝑟

,(𝜌,𝑟),(𝜌−𝛼′−𝛼′′+𝛽′′+𝛽′,𝑟),(𝜌+𝛾−𝛼−𝛼′−𝛼′′−𝛽,𝑟)

(
𝜗𝑖
𝑘𝑖

,
𝜃𝑖
𝑘𝑖

𝜇𝑖 
𝑘𝑖

)
1,𝑟

,(𝜌+𝛽′+𝛽′′,𝑟),(𝜌+𝛾−𝛼−𝛼′,𝑟),(𝜌+𝛾−𝛼′−𝛼′′−𝛽,𝑟)
|  (𝑟𝑖𝑝𝑖𝑞𝑖)

(1−
𝜃𝑖
𝑘𝑖

)
 𝑡𝑟]}   (2.1) 

Proof. We have by the order of integration and summation of Mittag-Leffler function of 
(1.6), we get (say 𝐹1) 
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(𝐹1)  = ∏ {∑
𝑝𝑖

(𝜎𝑖)
𝑛𝑖,𝑘𝑖 ,𝑟𝑖 

𝑝𝑖
Г𝑟𝑖,𝑘𝑖 (𝑛𝑖𝜃𝑖+𝜗𝑖) 

1

𝑛𝑖!
∞
𝑛𝑖=0 } (𝐼0+

𝛼,𝛼′,𝛼′′,,𝛽,𝛽′,𝛽′′,𝛾
𝑡𝑛𝑖𝑟+𝜌+𝑞−1) (𝑡)𝑟

𝑖=1                                (2.2) 

Now, with the help of result (1.19) into (2.2) to obtain 

(𝐹1)

= ∏ { ∑
𝑝𝑖

(𝜎𝑖)
𝑛𝑖,𝑘𝑖 ,𝑟𝑖 

𝑝𝑖
Г𝑟𝑖,𝑘𝑖 (𝑛𝑖𝜃𝑖+𝜗𝑖+𝜇𝑖 ) 

1

𝑛𝑖!

∞

𝑛𝑖=0

𝛤(𝜌 +  𝑛𝑖𝑟 )𝛤( 𝜌 + 𝑛𝑖𝑟 − 𝛼′ − 𝛼′′  + 𝛽′ +  𝛽′′)

𝛤(𝜌 + 𝑛𝑖𝑟 +   𝛽′ +  𝛽′′)𝛤( 𝜌 +  𝑛𝑖𝑟 + 𝛾 −  𝛼 −  𝛼′ −  𝛼′′)

𝑟

𝑖=1

 

                        ×  
𝛤(𝜌 + 𝑛𝑖𝑟 + 𝛾 − 𝛼 − 𝛼′ − 𝛼′′ − 𝛽)

𝛤(𝜌 + 𝑛𝑖𝑟 + 𝛾 − 𝛼′ − 𝛼′′ − 𝛽)
 𝑡𝜌+𝑛𝑖𝑟+𝛾−𝛼−𝛼′−𝛼′′−1}              (2.3) 

By includind the result of (1.7) and (1.8) into (2.3), we get 

(𝐹1)

= 𝑡𝜌+𝛾−𝛼−𝛼′−𝛼′′−1 ∏ {
𝑘𝑖(𝑟𝑖𝑝𝑖𝑞𝑖)

−𝜗𝑖/𝑘𝑖

𝛤 (
𝜎𝑖

𝑘𝑖
)

∑
1

𝑛𝑖!
 

𝛤 (
𝜎𝑖

𝑘𝑖
+ 𝑛𝑖)

𝛤((𝑛𝑖𝜃𝑖 + 𝜗𝑖 + 𝜇𝑖 ) 𝑘𝑖⁄ )
 

∞

𝑛𝑖=0

𝑟

𝑖=1

𝛤(𝜌 + 𝑛𝑖𝑟)

𝛤(𝜌 + 𝑛𝑖𝑟 + 𝛽′ + 𝛽′′)
 

×  
𝛤(𝜌+𝑛𝑖𝑟−𝛼′−𝛼′′+𝛽′+𝛽′′)𝛤(𝜌+𝑛𝑖𝑟+𝛾−𝛼−𝛼′−𝛼′′−𝛽)

𝛤(𝜌+𝑛𝑖𝑟+𝛾−𝛼−𝛼′−𝛼′′)𝛤(𝜌+𝑛𝑖𝑟+𝛾−𝛼′−𝛼′′−𝛽)
 ( (𝑟𝑖𝑝𝑖𝑞𝑖)

(1−
𝜃𝑖
𝑘𝑖

)
 𝑡𝑟)

𝑛𝑖

}  (2.4) 

Finally, we obtained at the right hand side of result (2.2) after the re-insertion of the above 
series, which was in the form of generalized Wright hyperactive geometric function 
defined by (1.11). 

Corollary 1. By equation (1.10), then we get the Fox H-function: 

(𝐼0+
𝛼,𝛼′,𝛼′′,𝛽,𝛽′,𝛽′′,𝛾

𝑡𝜌−1 {∏ 𝑝𝑖𝐸𝑘𝑖,𝜃𝑖,𝜗𝑖,,𝜇𝑖 

𝜎𝑖,𝑠𝑖 (𝑡)

𝑟

𝑖=1

}) (𝑡) = 𝑡𝜌+𝛾−𝛼−𝛼′′−𝛼′−1 ∏ {
𝑘𝑖(𝑟𝑖𝑝𝑖𝑞𝑖)

−𝜗𝑖/𝑘𝑖

𝛤 (
𝜎𝑖

𝑘𝑖
)

𝑟

𝑖=1

 

×

𝐻𝑟+4,𝑟+5
1,𝑟+4 [

(1−
𝜎𝑖
𝑘𝑖

,1)
1,𝑟

,(1−𝜌,𝑟),(1−𝜌+𝛼′+𝛼′′−𝛽′,𝛽′′,𝑟),(1−𝜌−𝛾+𝛼+𝛼′+𝛼′′+𝛽,𝑟)

(0,1),(1−
𝜗𝑖
𝑘𝑖

,
𝜃𝑖
𝑘𝑖

,
𝜇𝑖 
𝑘𝑖

)
1,𝑟

,(1−𝜌 −𝛽′+𝛽′′+,𝑟),( 1−𝜌 –𝛾 +𝛼+𝛼′+𝛼′′,𝑟),(1−𝜌−𝛾+𝛼′+𝛼′′+𝛽,𝑟)
| −(𝑟𝑖𝑝𝑖𝑞𝑖)

(1−
𝜃𝑖
𝑘𝑖

)
 𝑡𝑟]}

.Theorem 2. Let 𝛼, 𝛼′, 𝛼′′, 𝛽, 𝛽′, 𝛽′′𝛾, 𝜌, 𝜃𝑖 , 𝜗𝑖, 𝜇𝑖 , 𝜎𝑖 ∈  ℂ with  
 ℜ(𝜎𝑖) , ℜ(𝜃𝑖), ℜ(𝜇𝑖 ) , ℜ(𝜈𝑖) , ℜ(𝜇𝑖 ), ℜ(𝛾) > 0  , ℜ(𝜌) < 1 + 𝑚𝑖𝑛{ℜ(−𝛽), ℜ(𝛼 + 𝛼′ +
𝛼′′, −𝛾), ℜ(𝛼 − 𝛽′−𝛽′′ − 𝛾)}  and   𝑡, 𝑝𝑖, 𝑞𝑖, 𝑘𝑖, 𝑟𝑖 > 0,  ∀  𝑖 = 1,2, … , 𝑟, then the right sided 
fractional integral formula holds 

(𝐼−
𝛼,𝛼′,𝛼′′,,𝛽,𝛽′,𝛽′′,𝛾𝑡𝜌−1 {∏ 𝑝𝑖𝐸𝑘𝑖,𝜃𝑖,𝜗𝑖,𝜇𝑖 

𝜎𝑖,𝑟𝑖 (
1

𝑡
)

𝑟

𝑖=1

}) (𝑡) = 𝑡𝜌−𝛼−𝛼′+𝛼′′+𝛾−1 ∏ {
𝑘𝑖(𝑟𝑖𝑝𝑖𝑞𝑖)

−𝜗𝑖
𝑘𝑖

 

𝛤 (
𝜎𝑖

𝑘𝑖
)

𝑟

𝑖=1
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×  r+4Ψr+4[
(

𝜎𝑖
𝑘𝑖

,1)
1,𝑟

,(1−𝜌 –𝛽 ,𝑟),(1−𝜌 + 𝛼+ 𝛼′−𝛾,𝑟),(1−𝜌+𝛼+𝛽′+𝛽′′−𝛾,𝑟)

(
𝜗𝑖
𝑘𝑖

,
𝜃𝑖
𝑘𝑖

 ,
,𝜇𝑖 
𝑘𝑖

)
1,𝑟

,(1−𝜌,𝑟),(1−𝜌+𝛼+𝛼′+𝛽′+𝛽′′−𝛾,𝑟),(1−𝜌+𝛼−𝛽,𝑟)

|
 (𝑟𝑖𝑝𝑖𝑞𝑖)

(1−
𝜃𝑖
𝑘𝑖

)

𝑡𝑟  ]}              (2.5) 

 

Proof. We have by the order of integration and summation of Mittag-Leffler function it is 
define as 

𝐹2 = ∏ {∑
𝑝𝑖

(𝜎𝑖)
𝑛𝑖,𝑘𝑖 ,𝑟𝑖 

𝑝𝑖
Г𝑠𝑖,𝑘𝑖 (𝑛𝑖𝜃𝑖+𝜗𝑖+,𝜇𝑖 ) 

1

𝑛𝑖!
∞
𝑛𝑖=0 } (𝐼−

𝛼,𝛼′,𝛼′′,𝛽,𝛽′,𝛽′′,𝛾𝑡𝜌−𝑛𝑖𝑟−1)(𝑡)𝑟
𝑖=1                 (2.6) 

Now, with the help of result (1.19) into (2.6) to obtain 

𝐹2

= ∏ {∑
𝑝𝑖

(𝜎𝑖)
𝑛𝑖,𝑘𝑖 ,𝑟𝑖 

𝑝𝑖
Г𝑟𝑖,𝑘𝑖 (𝑛𝑖𝜃𝑖+𝜗𝑖+,𝜇𝑖 ) 

1

𝑛𝑖!

∞

𝑛𝑖=0
}

𝑟

𝑖=1

𝛤(1 − 𝜌 − 𝛽 + 𝑛𝑖𝑟)𝛤(1 − 𝜌 + 𝑛𝑖𝑟 − 𝛾 + 𝛼 + 𝛽′ + 𝛽′′)

𝛤(1 − 𝜌 + 𝑛𝑖𝑟)𝛤(1 − 𝜌 + 𝑛𝑖𝑟 − 𝛾 + 𝛼 + 𝛼′ + 𝛼′′)
 

          ×
𝛤(1−𝜌+𝑛𝑖𝑟−𝛾+𝛼+𝛼′+𝛼′′)

𝛤(1−𝜌+𝑛𝑖𝑟+𝛼−𝛽)
𝑡𝜌+𝑛𝑖𝑟−𝛼−𝛼′+𝛼′′+𝛾−1             (2.7) 

By including the result of (1.7) and (1.8) into (2.7), we get 

𝐹2 = 𝑡𝜌+𝛾−𝛼−𝛼′−𝛼′′−1 ∏ {
𝑘𝑖(𝑠𝑖𝑝𝑖)−𝜗𝑖/𝑘𝑖

𝛤(
𝜎𝑖
𝑘𝑖

)
∑

1

𝑛𝑖!
 

𝛤(
𝜎𝑖
𝑘𝑖

+𝑛𝑖)

𝛤((𝑛𝑖𝜃𝑖+𝜗𝑖) 𝑘𝑖⁄ )
∞
𝑛𝑖=0

𝑟
𝑖=1  

𝛤(1−𝜌−𝛽+𝑛𝑖𝑟)

𝛤(1−𝜌+𝑛𝑖𝑟)
 

× 
𝛤(1 − 𝜌 + 𝑛𝑖𝑟 − 𝛾 + 𝛼 + 𝛽′ + 𝛽′′)𝛤(1 − 𝜌 + 𝑛𝑖𝑟 − 𝛾 + 𝛼 + 𝛼′ + 𝛼′′)

𝛤(1 − 𝜌 + 𝑛𝑖𝑟 − 𝛾 + 𝛼 + 𝛼′ + 𝛼′′)𝛤(1 − 𝜌 + 𝑛𝑖𝑟 + 𝛼 − 𝛽)
 (

 (𝑟𝑖𝑝𝑖𝑞𝑖)
(1−

𝜃𝑖
𝑘𝑖

)

𝑡𝑟
)

𝑛𝑖

} 

Finally, we obtained at the right hand side of result (2.5) after the re-insertion of the above 
series, which was in the form of generalized Wright hypergeometric function defined by 
(1.11). 

Corollary 2. By equation (1.10), then we get a new result in terms of Fox H-function: 
(𝐼−

𝛼,𝛼′,𝛼′′,𝛽,𝛽′,𝛽′′,𝛾𝑡𝜌−1 {∏ 𝑝𝑖𝐸𝑘𝑖,𝜃𝑖,𝜗𝑖,,𝜇𝑖 

𝜎𝑖,𝑠𝑖 (
1

𝑡
)𝑟

𝑖=1 }) (𝑡) =

𝑡𝜌−𝛼−𝛼′−𝛼′′+𝛾−1 ∏ {
𝑘𝑖(𝑟𝑖𝑝𝑖𝑞𝑖)

−𝜗𝑖
𝑘𝑖

 

𝛤(
𝜎𝑖
𝑘𝑖

)
 𝐻𝑟+4,𝑟+5

1,𝑟+4𝑟
𝑖=1 [

(1−
𝜎𝑖
𝑘𝑖

,1)
1,𝑟

,(𝜌+𝛽,𝑟),(𝜌−𝛼−𝛽′−𝛽′′+𝛾,𝑟),(𝜌−𝛼−𝛼′+𝛾,𝑟)

(0,1),(1−
𝜗𝑖
𝑘𝑖

,
𝜃𝑖
𝑘𝑖

,𝜇𝑖 
𝑘𝑖

)
1,𝑟

,(𝜌,𝑟) (𝜌+𝛾—𝛼−𝛼′−𝛼′′,𝑟),(𝜌−𝛼+𝛽,𝑟)
|

−(𝑟𝑖𝑝𝑖𝑞𝑖)
(1−

𝜃𝑖
𝑘𝑖

)

𝑡𝑟  ]} 

3. Development  of Some results of  Mittag-Leffler function of Fractional Differential 
operators 

Theorem 1. Let 𝛼, 𝛼′, 𝛼′′, 𝛽, 𝛽′, 𝛽′′, 𝛾, 𝜌, 𝜃𝑖 , 𝜗𝑖, 𝜎𝑖, , 𝜇𝑖 ∈  ℂ with  
 ℜ(𝜎𝑖) , ℜ(𝜃𝑖), ℜ(𝜈𝑖), ℜ(𝛾), ℜ(𝛾), ℜ(𝜇𝑖 ) > 0  , ℜ(𝜌) > 𝑚𝑎𝑥{0, ℜ(𝛽 − 𝛼), ℜ(𝛾 − 𝛼 − 𝛼′ −
𝛼′′ − 𝛽′ − 𝛽′′)} and t , 𝑝𝑖, 𝑞𝑖𝑘𝑖 , 𝑟𝑖 > 0, ∀ 𝑖 = 1,2, … , 𝑟, then left sided fractional differential 
formula holds 



Jilin Daxue Xuebao (Gongxueban)/Journal of Jilin University (Engineering and Technology Edition) 

ISSN: 1671-5497 
E-Publication: Online Open Access 
Vol: 41 Issue: 12-2022 
DOI 10.17605/OSF.IO/U3TA7 

Jan 2023 | 838  

(𝐷0+
𝛼,𝛼′𝛼′′,,𝛽,𝛽′𝛽′′,𝛾

𝑡𝜌−1 {∏ 𝑝𝑖𝐸𝑘𝑖,𝜃𝑖,𝜗𝑖,,𝜇𝑖 

𝜎𝑖,𝑠𝑖 (𝑡)

𝑟

𝑖=1

}) (𝑡) = 𝑡𝜌+𝛼+𝛼′+𝛼′′−𝛾−1 ∏ {
𝑘𝑖( 𝑠𝑖𝑝𝑖)

− 
𝜗𝑖
𝑘𝑖

 

𝛤 (
𝜎𝑖

𝑘𝑖
)

𝑟

𝑖=1

 

×  r+3Ψr+3[
(

𝜎𝑖
𝑘𝑖

,1)
1,𝑟

,(𝜌,𝑟)  (𝜌+𝛼−𝛽,𝑟)  (𝜌+𝛼+𝛼′+𝛼′′+𝛽′+𝛽′′−𝛾,𝑟)

(
𝜗𝑖
𝑘𝑖

,
𝜃𝑖
𝑘𝑖

,
,𝜇𝑖 
𝑘𝑖

)
1,𝑟

,(𝜌−𝛽,𝑟)(𝜌+𝛼+𝛼′+𝛼′′−𝛾,𝑟)(𝜌+𝛼+𝛽′+𝛽′′−𝛾,𝑟)

| ( 𝑠𝑖𝑝𝑖)
(1−

𝜃𝑖
𝑘𝑖

)

 
 𝑡𝑟]}         (3.1) 

Proof. By utilizing equation (1.6), we get (say 𝐹) 

𝐹3 = ∏ {∑
𝑝𝑖

(𝜎𝑖)
𝑛𝑖,𝑘𝑖 ,𝑠𝑖 

𝑝𝑖
Г𝑠𝑖,𝑘𝑖 (𝑛𝑖𝜃𝑖+𝜗𝑖) 

1

𝑛𝑖!
∞
𝑛𝑖=0 } (𝐷0+

𝛼,𝛼′,𝛼′′,𝛽,𝛽′,𝛽′′,𝛾
𝑡𝑛𝑖𝑟+𝜌−1) (𝑡)𝑟

𝑖=1                 (3.2) 

Now, with the help of result (1.19) into (3.2) to obtain 

𝐹3 = ∏ {∑
𝑝𝑖

(𝜎𝑖)
𝑛𝑖,𝑘𝑖 ,𝑠𝑖 

𝑝𝑖
Г𝑠𝑖,𝑘𝑖 (𝑛𝑖𝜃𝑖+𝜗𝑖) 

1

𝑛𝑖!

∞

𝑛𝑖=0
}

𝑟

𝑖=1

𝛤(𝜌 + 𝑛𝑖𝑟)𝛤(𝜌 + 𝑛𝑖𝑟 + 𝛼 − 𝛽)

𝛤(𝜌 + 𝑛𝑖𝑟 − 𝛽)𝛤(𝜌 + 𝑛𝑖𝑟 + 𝛼 + 𝛼′ + 𝛼′′ − 𝛾)
 

 ×
𝛤(𝜌+𝑛𝑖𝑟−𝛾+𝛼+𝛼′+𝛼′′+𝛽′+𝛽′′)

𝛤(𝜌+𝑛𝑖𝑟+𝛼+𝛼′+𝛽′+𝛽′′−𝛾)
𝑡𝜌+𝑛𝑖𝑟+𝛼++𝛼′+𝛼′′−𝛾−1                               (3.3) 

By including the result of (1.7) and (1.8) into (3.3), we get 

𝐹3 = 𝑡𝜌−𝛾+𝛼+𝛼′′+𝛼′−1 ∏ {
𝑘𝑖(𝑠𝑖𝑝𝑖)

−𝜗𝑖/𝑘𝑖

𝛤 (
𝜎𝑖

𝑘𝑖
)

∑
1

𝑛𝑖!
 

𝛤 (
𝜎𝑖

𝑘𝑖
+ 𝑛𝑖)

𝛤((𝑛𝑖𝜃𝑖 + 𝜗𝑖) 𝑘𝑖⁄ )
 

∞

𝑛𝑖=0

𝑟

𝑖=1

𝛤(𝜌 + 𝑛𝑖𝑟)

(𝜌 + 𝑛𝑖𝑟 − 𝛽)
 

×  
𝛤(𝜌 + 𝑛𝑖𝑟 + 𝛼 + 𝛼′ + 𝛼′′ + 𝛽′ − 𝛽′′ − 𝛾)𝛤(𝜌 + 𝑛𝑖𝑟 + 𝛼 − 𝛽)

𝛤(𝜌 + 𝑛𝑖𝑟 + 𝛼 + 𝛼′ + 𝛼′′ − 𝛾)𝛤(𝜌 + 𝑛𝑖𝑟 + 𝛼 + 𝛼′ − 𝛽′ − 𝛽′′ − 𝛾)
 ( (𝑠𝑖𝑝𝑖)

(1−
𝜃𝑖
𝑘𝑖

)
 𝑡𝑟)

𝑛𝑖

} 

At last, we obtained at the right hand side of result (3.1) after the re-insertion of the above 
series, which was in the form of generalized Wright hypergeometric function defined by 
(1.11). 

Corollary 3. By the light of (1.10), then we get the new result in terms of Fox H-function: 

(𝐷0+
𝛼,𝛼′,𝛼′′,𝛽,𝛽′,𝛽′′,𝛾

𝑡𝜌−1 {∏ 𝑝𝑖𝐸𝑘𝑖,𝜃𝑖,𝜗𝑖

𝜎𝑖,𝑠𝑖 (𝑡)

𝑟

𝑖=1

}) (𝑡) = 𝑡𝜌+𝛼+𝛼′′+𝛼′−𝛾−1 ∏ {
𝑘𝑖(𝑠𝑖𝑝𝑖)

− 
𝜗𝑖
𝑘𝑖

 

𝛤 (
𝜎𝑖

𝑘𝑖
)

𝑟

𝑖=1

𝐻𝑟+3,𝑟+4
1,𝑟+3

 

 [
(1−

𝜎𝑖
𝑘𝑖

,1)
1,𝑟

,(1−𝜌,𝑟),(1−𝜌−𝛼+𝛽,𝑟),(1−𝜌−𝛼−𝛼′−𝛼′′−𝛽′−𝛽′′+𝛾,𝑟)

(0,1),(1−
𝜗𝑖
𝑘𝑖

,
𝜃𝑖
𝑘𝑖

,
,𝜇𝑖 
𝑘𝑖

)
1,𝑟

,(1−𝜌+𝛽,𝑟),(1−𝜌−𝛼−𝛼′−𝛼′′+𝛾,𝑟),(1−𝜌—𝛼−𝛼′−𝛽′−𝛽′′+𝛾,𝑟)

| − (𝑠𝑖𝑝𝑖)
(1−

𝜃𝑖
𝑘𝑖

)

 
 𝑡𝑟]}   . 

Theorem 2. Let 𝛼, 𝛼′, 𝛼′′, 𝛽, 𝛽′, 𝛽′′, 𝛾, 𝜌, 𝜃𝑖 , 𝜗𝑖, 𝜎𝑖, , 𝜇𝑖 ∈  ℂ with  
ℜ(𝜎𝑖), ℜ(𝜃𝑖), ℜ(𝜈𝑖), ℜ(𝛾), ℜ(𝜇𝑖 ) > 0, ℜ(𝜌) <  1 + 𝑚𝑖𝑛{ℜ(𝛽′), ℜ(𝛾−𝛼′ − 𝛽), ℜ(𝛾 −
𝛼−𝛼′ − 𝛼′′)}  𝑎𝑛𝑑  t , 𝑝𝑖 , 𝑘𝑖, 𝑠𝑖 > 0,  ∀  𝑖 = 1,2, … , 𝑟, then right sided fractional differential 
formula holds 
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(𝐷−
𝛼,𝛼′,𝛼′′,𝛽,𝛽′,𝛽′′,𝛾𝑡𝜌−1 {∏ 𝑝𝑖𝐸𝑘𝑖,𝜃𝑖,𝜗𝑖

𝜎𝑖,𝑠𝑖 (
1

𝑡
)

𝑟

𝑖=1

}) (𝑡) = 𝑡𝜌+𝛼+𝛼′′+𝛼′−𝛾−1 ∏ {
𝑘𝑖(𝑠𝑖𝑝𝑖)

−
𝜗𝑖
𝑘𝑖

 

𝛤 (
𝜎𝑖

𝑘𝑖
)

  

𝑟

𝑖=1

 

×  r+3Ψr+3[
(

𝜎𝑖
𝑘𝑖

,1)
1,𝑟

,(1−𝜌,𝑟) ,(1−𝜌−𝛼−𝛼′−𝛼′′−𝛽+𝛾,𝑟),(1−𝜌−𝛼′−𝛼′′+𝛽′𝛽′′,𝑟)

(
𝜗𝑖
𝑘𝑖

,
𝜃𝑖
𝑘𝑖

,
,𝜇𝑖 
𝑘𝑖

)
1,𝑟

,(1−𝜌−𝛼−𝛼′−𝛼′′+ 𝛾 ,𝑟),(1−𝜌−𝛼′′+𝛼′−𝛽 +𝛾,𝑟),(1−𝜌+𝛽′,𝛽′′,𝑟)

|
(𝑠𝑖𝑝𝑖)

(1−
𝜃𝑖
𝑘𝑖

)

𝑡𝑟
 ]} (3.4) 

Proof. By utilising equation (1.6) and after re-arranging the order of integration and 
summation, we get (say 𝐹4) 

 

𝐹4 = ∏ {∑
𝑝𝑖

(𝜎𝑖)
𝑛𝑖,𝑘𝑖 ,𝑠𝑖 

𝑝𝑖
Г𝑠𝑖,𝑘𝑖 (𝑛𝑖𝜃𝑖+𝜗𝑖) 

1

𝑛𝑖!
∞
𝑛𝑖=0 } (𝐷0+

𝛼,𝛼′,𝛼′′,𝛽,𝛽′,𝛽′′,𝛾
𝑡𝑛𝑖𝑟+𝜌−1) (𝑡)𝑟

𝑖=1            (3.5) 

Now, with the help of result (3.1) into (3.5) to obtain 

𝐹4 = ∏ {∑
𝑝𝑖

(𝜎𝑖)
𝑛𝑖,𝑘𝑖 ,𝑠𝑖 

𝑝𝑖
Г𝑠𝑖,𝑘𝑖 (𝑛𝑖𝜃𝑖+𝜗𝑖) 

1

𝑛𝑖!

𝛤(1 − 𝜌 + 𝑛𝑖𝑟)

𝛤(1 − 𝜌 + 𝑛𝑖𝑟 − 𝛼 − 𝛼′ − 𝛼′′ + 𝛾)

∞

𝑛𝑖=0

𝑟

𝑖=1

 

  ×  
𝛤(1−𝜌+𝑛𝑖𝑟+𝛾−𝛼−𝛼′−𝛼′′−𝛽)𝛤(1−𝜌+𝑛𝑖𝑟−𝛼′−𝛼′′+𝛽′)𝛤(1−𝜌+𝑛𝑖𝑟−𝛼′−𝛼′′+𝛽′′)

𝛤(1−𝜌+𝑛𝑖𝑟+𝛾−𝛼′−𝛼′′−𝛽)𝛤(1−𝜌+𝑛𝑖𝑟+𝛽′)𝛤(1−𝜌+𝑛𝑖𝑟+𝛽′′)
𝑡𝜌+𝑛𝑖𝑟+𝛼+𝛼′+𝛼′′−𝛾−1}                                     

(3.6) 

By includind the result of (1.7) and (1.8) into (3.6), we get 

𝔍4 = 𝑥𝜌−𝛾+𝛼+𝛼′+𝛼′′−1 ∏ {
𝑘𝑖(𝑠𝑖𝑝𝑖)

−𝜗𝑖/𝑘𝑖

𝛤 (
𝜎𝑖

𝑘𝑖
)

∑
1

𝑛𝑖!
 

𝛤 (
𝜎𝑖

𝑘𝑖
+ 𝑛𝑖)

𝛤((𝑛𝑖𝜃𝑖 + 𝜗𝑖) 𝑘𝑖⁄ )
 

𝛤(1 − 𝜌 + 𝑛𝑖𝑟)

𝛤(1 − 𝜌 + 𝑛𝑖𝑟 + 𝛽′)

∞

𝑛𝑖=0

𝑟

𝑖=1

 

×  
𝛤(1 − 𝜌 + 𝑛𝑖𝑟 − 𝛼 − 𝛼′ − 𝛼′′ − 𝛽 + 𝛾)𝛤(1 − 𝜌 + 𝑛𝑖𝑟 − 𝛼′−𝛼′′ + 𝛽′)𝛤(1 − 𝜌 + 𝑛𝑖𝑟 − 𝛼′−𝛼′′ + 𝛽′′)

𝛤(1 − 𝜌 + 𝑛𝑖𝑟 − 𝛼 − 𝛼′ − 𝛼′′ + 𝛾)𝛤(1 − 𝜌 + 𝑛𝑖𝑟 − 𝛼′−𝛼′′ − 𝛽 + 𝛾)𝛤(1 − 𝜌 + 𝑛𝑖𝑟 − 𝛼′−𝛼′′ − 𝛽′ + 𝛾)
} 

( (𝑠𝑖𝑝𝑖)
(1−

𝜃𝑖
𝑘𝑖

)
 𝑡𝑟)

𝑛𝑖

 

Finally, we obtained at the right hand side of result (3.4) after the re-insertion of the above 
series, which was in the form of generalized Wright hypergeometric function defined by 
(1.11). 

Corollary 4. In the light of (1.10), then we get the new result in terms of Fox H-function: 

(𝐷−
𝛼,𝛼′,𝛼′′,𝛽,𝛽′,𝛽′′,𝛾𝑡𝜌−1 {∏ 𝑝𝑖𝐸𝑘𝑖,𝜃𝑖,𝜗𝑖

𝜎𝑖,𝑠𝑖 (
1

𝑡
)

𝑟

𝑖=1

}) (𝑡) = 𝑡𝜌+𝛼+𝛼′+𝛼′′−𝛾−1 ∏ {
𝑘𝑖(𝑠𝑖𝑝𝑖)

− 
𝜗𝑖
𝑘𝑖

 

𝛤 (
𝜎𝑖

𝑘𝑖
)

𝑟

𝑖=1
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 × 𝐻𝑟+3,𝑟+4
1,𝑟+3 [

(1−
𝜎𝑖
𝑘𝑖

,1)
1,𝑟

,(𝜌,𝑟) (𝜌+𝛼+𝛼′+𝛼′′+𝛽−𝛾,𝑟)(𝜌+𝛼′+𝛼′′−𝛽′,𝑟)(𝜌+𝛼′+𝛼′′−𝛽′′,𝑟)

(0,1),(1−
𝜗𝑖
𝑘𝑖

,
𝜃𝑖
𝑘𝑖

,
,𝜇𝑖 
𝑘𝑖

)
1,𝑟

,(𝜌+𝛼+𝛼′+𝛼′′−𝛾,𝑟) (𝜌+𝛼′+𝛼′′+𝛽−𝛾,𝑟)(𝜌−𝛽′,𝑟)(𝜌−𝛽′′,𝑟)

| −
(𝑠𝑖𝑝𝑖)

(1−
𝜃𝑖
𝑘𝑖

)

𝑡𝑟 ]}. 

4. Some special  cases 

We develop some special cases results connected to Saigo-Maeda fractional integral and 
differential operators, Saigo operators, Riemann-Liouville, Erdélyi – Kober operators etc 
. 

Corollary 5. Let the condition of Theorem 1 be satisfied with𝑟 = 1, 𝑝1 = 𝑝, 𝜎1 = 𝜎, 𝑠1 =
𝑠, 𝑘1 = 𝑘, 𝜃1 = 𝜃 and 𝜗1 = 𝜗 we get: 

(𝐼0+
𝛼,𝛼′,𝛼′′,𝛽,𝛽′,𝛽′′′,𝛾

𝑡𝜌−1{𝑝𝐸𝑘,𝜃,𝜗
𝜎,𝑠 (𝑡)}) (𝑡) = 𝑡𝜌+𝛾−𝛼−𝛼′−𝛼′′−1  {

𝑘(𝑠𝑝)−
𝜗
𝑘

𝛤 (
𝜎
𝑘

)
 

× 4Ψ4  [
(

𝜎

𝑘
,1) ,(𝜌,1),(𝜌−𝛼′−𝛼′′+𝛽′+𝛽′′,1),(𝜌+𝛾−𝛼−𝛼′−𝛼′′−𝛽,1)

(
𝜗

𝑘
,
𝜃

𝑘
,
𝜇

𝑘
) ,(𝜌+𝛽′,1),(𝜌+𝛾−𝛼−𝛼′−𝛼′′,1),(𝜌+𝛾−𝛼′−𝛼′′−𝛽,1)

| (𝑠𝑝)1−
𝜗

𝑘    𝑡]} 

(4.1) 

In above equation (4.1), if we take p = s = k = 1 we obtain similar results as provided by 
Chouhan et. al. (2014). 

Corollary 6. Let the condition of equation (2.1) be satisfied 𝛼 is replaced by𝛼 +  𝛽,𝛼′ =
𝛼′′ =  𝛽′ = 𝛽′′ = 0,  𝛽 = −𝜂 and 𝛾 = 𝛼 in (2.1), we get the new result -concerning 
fractional integral equation: 

(𝐼0+
𝛼,𝛽,𝜂

𝑡𝜌−1 {∏ 𝑝𝑖𝐸𝑘𝑖,𝜃𝑖,𝜗𝑖

𝜎𝑖,𝑠𝑖 (𝑡)

𝑟

𝑖=1

}) (𝑡) 

= 𝑡𝜌−𝛽−1 ∏ {
𝑘𝑖( 𝑠𝑖𝑝𝑖)

−𝜗𝑖
𝑘𝑖

 

𝛤(
𝜎𝑖
𝑘𝑖

)

𝑟
𝑖=1   r+2Ψr+2[

(
𝜎𝑖
𝑘𝑖

,1)
1,𝑟

,(𝜌,𝑟),(𝜌+𝜂−𝛽,𝑟)

(
𝜗𝑖
𝑘𝑖

,
𝜃𝑖
𝑘𝑖

,
,𝜇𝑖 
𝑘𝑖

)
1,𝑟

,(𝜌−𝛽,𝑟),(𝜌+𝛼+𝜂,𝑟)
|  (𝑠𝑖𝑝𝑖)

(1−
𝜃𝑖
 𝑘𝑖

 )
 𝑡𝑟]}  (4.2) 

We correspond with the similar known results of Kabra and Nagar (2019).In above 

equation (4.2), if we take𝑟 = 1, 𝑝1 = 𝑝, 𝜎1 = 𝜎, 𝑠1 = 𝑠, 𝑘1 = 𝑘, 𝜃1 = 𝜃 and 𝜗1 = 𝜗. 

The known result of Ahmed (2014) agree with the above equation (4.2), if we take𝑟 = 1, 

𝑝1 = 𝑝 = 1, 𝜎1 = 𝜎, 𝑠1 = 𝑠 = 1, 𝑘1 = 𝑘 = 1, 𝜎1 = 𝜎, 𝜃1 = 𝜃 and 𝜗1 = 𝜗. 

If 𝛽 is replaced by – 𝛼 the equation (4.2), we achieve results regarding Riemann-Liouville 
fractional integral operator. 

In the equation (4.2), if we take 𝛽 = 0 we obtain results in connection with Erdȇlyi- Kober 
fractional integral operator. 

Corollary 7. Let the condition of equation (4.5) be satisfied with𝑟 = 1, 𝑝1 = 𝑝, 𝜎1 = 𝜎, 𝑠1 =
𝑠, 𝑘1 = 𝑘, 𝜃1 = 𝜃 and 𝜗1 = 𝜗 we get 
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(𝐼−
𝛼,𝛼′,𝛼′′,𝛽,𝛽′,𝛽′′,𝛾𝑡𝜌−1{𝑝𝐸𝑘,𝜃,𝜗

𝜎,𝑠 (𝑡)})(𝑡) = 𝑡𝜌−𝛼−𝛼′−𝛼′′+𝛾−1
𝑘(𝑠𝑝)− 

𝜗
𝑘

𝛤 (
𝜎
𝑘

)
 

×  4Ψ4[
(

𝜎

𝑘
,1)

1,𝑟
,(1−𝜌−𝛽,1),(1−𝜌+𝛼++𝛼′′𝛼′−𝛾,1),(1−𝜌+𝛼+𝛼′′+𝛽′−𝛾,1)

(
𝜗

𝑘
,
𝜃

𝑘
,
𝜇

𝑘
)

1,𝑟
,(1−𝜌,1),(1−𝜌+𝛼+𝛼′+𝛼′′+𝛽′−𝛽′′−𝛾,1),(1−𝜌+𝛼−𝛽,1)

|
 (𝑠𝑝)

(1−
𝜗
𝑘

)

𝑡
]                    (4.3) 

 

In above equation (4.3), on putting p = s = k = 1 we get similar results as provided by 
chouhan et. al. (2014). 
 
CONCLUSION 

In the present paper, we have develop the Mittag-Leffler function of Fractional Differential 
operators with the Appell’s function as a kernel. Also develop some new type of fractional 
integral equations of Mittag-Leffler as special case, if we put β= -α and β=0 in equations 
(1.12), (1.13), (1.14) and (1.15). 
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