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A B S T R AC T A R T I C L E I N F O

The generalized pathway fractional integral formulas for the newly extended multi-
index Mittag-Leffler function defined by using two Fox-Wright functions as its
kernel is studied. Moreover, the SUM integral transform of the composition
formula for the pathway fractional integral and extended multi-index Mittag-Leffler
function is also presented.
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1. Introduction

Fractional calculus deal with the study of derivative and
integration of arbitrary order such as fractional, irrational
and complex, it is also applicable in almost all area of real
life such as epidemic model, reaction-diffusion, drying
model, control theory, economics, fluid dynamics, etc (see
for example, [1–4]). The following pathway fractional
integral operator was introduced in [5]:

(
𝑃
𝜏,𝜌;𝑏
0+

)
(𝑥) = 𝑥−𝜏

∫ [
𝑥

𝑏 (1−𝜌)

]
0

(
1− 𝑏(1−𝜌)𝑡

𝑥

) 𝜏
1−𝜌

𝑓 (𝑡)𝑑𝑡,

where 𝑓 (𝑡) ∈ 𝐿 (𝑎, 𝑏) and 𝜏 ∈ C, 𝑥 ∈ R+ such that 𝑏 > 0,
𝑅𝑒(𝜏) > 0 and 𝜌 < 1 (𝜌 is a pathway parameter).
In 2013, Nair [6] introduced the following generalized

pathway hypergeometric fractional integral operator:(
𝑃
𝜏,𝜗,𝜇,𝜌;𝑏
0+

)
(𝑥) = 𝑥−𝜏

∫ [
𝑥

𝑏 (1−𝜌)

]
0

(
1 − 𝑏(1 − 𝜌)𝑡

𝑥

) 𝜏−1
1−𝜌

× 2𝐹1

(
𝜏 − 1
1 − 𝜌

+ 𝜗 + 1,−𝜇;
𝜏 − 1
1 − 𝜌

+ 1; 1 − 𝑏(1 − 𝜌)𝑡
𝑥

)
× 𝑓 (𝑡)𝑑𝑡, (1)

where 𝑓 (𝑡) ∈ R+ and 𝜏, 𝜗, 𝜇, 𝜌 ∈ C, 𝑥 ∈ R+ such that
𝑏 > 0, 𝑅𝑒

(
𝜏−1
1−𝜌 + 1

)
> 0, 𝑅𝑒(𝜇 − 𝜗) > 0 and 𝜌 < 1.

Remark 1: The following are also reported in [7]:

(i) If 𝑅𝑒(𝜏) > 0 when 𝜌 = 0 and 𝑏 = 1, Eq. (1)
reduces to the following Saigo fractional integral
operator:(

𝑃
𝜏,𝜗,𝜇,0;1
0+

)
(𝑥) = 𝑥Γ(𝜏)

(
𝐼
𝜏,𝜗,𝜇

0+

)
(𝑥).
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(ii) If 𝑅𝑒(𝜏) > 0 when 𝜌 = 0, 𝑏 = 1 and 𝜗 = −𝜏, Eq.
(1) reduces to the following Riemann-Liouville
fractional integral operator:(

𝑃
𝜏,−𝜏,𝜇,0;1
0+

)
(𝑥) = 𝑥Γ(𝜏)

(
𝐼 𝜏0+

)
(𝑥).

(iii) If 𝜌 = 0, 𝜗 = 0 and 𝑏 = 1, Eq. (1) reduces to the
following Kober fractional integral operator:(

𝑃
𝜏,0,𝜇,0;1
0+

)
(𝑥) = 𝑥Γ(𝜏)

(
𝐼
𝜏,𝜇

0+

)
(𝑥).

(iv) If 𝜇 = 0, 𝑅𝑒(𝜏 − 1) > 0, Eq. (1) reduces to
the following classical pathway fractional integral
operator:(

𝑃
𝜏−1,𝜗,0,𝜌;𝑏
0+

)
(𝑥) = 𝑥1−𝜏−𝜗Γ(𝜏)

(
𝑃
𝜏−1,𝜌
0+

)
(𝑥).

(v) If 𝜇 = 0, 𝜌 → 1− , Eq. (1) reduces to the following
Laplace integral transform:

lim
𝜌→1−

(
𝑃
𝜏,𝜗,0,𝜌;𝑏
0+

)
(𝑥) = 𝑥1−𝜗𝐿 { 𝑓 (𝑡)}

(
𝑥

𝑏(1 − 𝜌)

)
.

Recently, Kaurangini et al., [8] studied the following
multi-index Mittag-Leffler function:
Ψ𝐸

𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚 (𝑧;Φ,Ω)

= Ψ𝐸
𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚


(𝐵𝑘 , 𝑏𝑘)1,𝛼 (𝐸𝑚, 𝑒𝑚)1,𝛾

𝑧;Φ,Ω

(𝐷 𝑗 , 𝑑 𝑗 )1,𝛽 (𝐺𝑛, 𝑔𝑛)1, 𝛿


=

∞∑︁
𝑟=0

Ψ𝐵
𝜔,𝜛

Φ,Ω
(𝜆 + 𝑝𝑟, 𝛿 − 𝜆)

𝐵(𝜆, 𝛿 − 𝜆)
(𝛿)𝑞𝑟 𝑧𝑟∏𝜂

𝑖=1 Γ(𝜚𝑖𝑟 + 𝜎𝑖) (𝜙)𝜅𝑟
,

(2)

where 𝜚𝑖 , 𝜎𝑖 , 𝜙, 𝜅, 𝜆, 𝛿,Φ,Ω𝜔,𝜛, 𝑧 ∈ C, Φ,Ω > 0,
𝑅𝑒(𝛿) > 𝑅𝑒(𝜆) > 0, 𝑅𝑒(𝜎𝑖) > 0, 𝑖 = 1, 2, . . . , 𝜂,
𝑅𝑒(𝜚𝜂

𝑖=0ℵ𝑖) > max{0, 𝑅𝑒(𝑞) − 1}, 𝑅𝑒(𝜙) > 0.
Here denotes Ψ𝐵

𝜔,𝜛

Φ,Ω
(𝑥, 𝑦) is the extended beta function

[9, 10] and defined by
Ψ𝐵

𝜔,𝜛

Φ,Ω
(𝑥, 𝑦)

=Ψ 𝐵
𝜔,𝜛

Φ,Ω


(𝐵𝑘 , 𝑏𝑘)1,𝛼 (𝐸𝑚, 𝑒𝑚)1,𝛾

𝑥, 𝑦

(𝐷 𝑗 , 𝑑 𝑗 )1,𝛽 (𝐺𝑛, 𝑔𝑛)1, 𝛿


=

∫ 1

0
𝑡𝑥−1 (1 − 𝑡)𝑦−1

𝛼Ψ𝛽

(
− Φ

𝑡𝜔

)
𝛾Ψ𝛿

(
− Ω

(1 − 𝑡)𝜛

)
𝑑𝑡,

where 𝛼Ψ𝛽 (.) is the Fox-Wright function [11] defined by

𝛼Ψ𝛽 (𝑧) = 𝛼Ψ𝛽


(𝐵𝑘 , 𝑏𝑘)1,𝛼

𝑧

(𝐷 𝑗 , 𝑑 𝑗 )1,𝛽


=

∞∑︁
𝑟=0

∏𝛼
𝑘=1 Γ(𝐵𝑘𝑛 + 𝑏𝑘)∏𝛽

𝑗=1 Γ(𝐷 𝑗𝑟 + 𝑑 𝑗 )
𝑧𝑟

𝑟!
, (3)

(𝑧, 𝑏𝑘 , 𝑑 𝑗 ∈ C, 𝐵𝑘 , 𝐷 𝑗 ∈ R).

2. The Generalized Pathway Fractional Integral For-
mulas involving Extended Multi-Index Mittag-
Leffler Function in the Kernel

The generalized pathway fractional integral formula for
the new extended multi-index Mittag-Leffler function is
studied.
Lemma 1: [7] The following result holds true(

𝑃
𝜏,𝜗,𝜇,𝜌;𝑏
0+ 𝜈℘−1

)
(𝑥) = 1

[𝑏(1 − 𝜌)]℘

×
Γ(℘)Γ(℘ − 𝜗 + 𝜇)Γ

(
1 + 𝜏−1

1−𝜌

)
Γ(℘ − 𝜗)Γ

(
1 + ℘ + 𝜇 + 𝜏−1

1−𝜌

) 𝑥℘−𝜗 , (4)

where 𝑓 (𝑡) ∈ R+ and 𝜏, 𝜗, 𝜇, 𝜌 ∈ C, 𝑥 ∈ R+ such that 𝑏 >

0, 𝑅𝑒
(
𝜏−1
1−𝜌 + 1

)
> 0, 𝑅𝑒(℘) > max{0, 𝑅𝑒(𝜇 − 𝜗)} > 0

and 𝜌 < 1.
Theorem 1: The following pathway fractional formula
holds(
𝑃
𝜏,𝜗,𝜇,𝜌;𝑏
0+ 𝜈℘−1Ψ𝐸

𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚 (𝑧𝜈
ℓ ; 𝜌, 𝜎)

)
(𝑥)

=

𝑥℘−𝜗Γ

(
1 + 𝜏−1

𝜌−1

)
[𝑏(1 − 𝜌)]℘

Ψ𝐸
𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚

(
𝑧𝜈ℓ

[𝑏(1 − 𝜌)]℘ ;Φ,Ω

)
∗ 3Ψ2


(℘, ℓ), (℘ − 𝜗 + 𝜇, ℓ), (1, 1)

𝑧𝑥ℓ

[𝑏 (1−𝜌) ]ℓ

(℘ − 𝜗, ℓ),
(
1 + ℘𝜇 + 𝜏−1

1−𝜌 , ℓ
)  ,

(5)

where ∗ represent Hadamard (convolution) product de-
fined in Pohlen [12].
Proof: Letting the right hand side of Eq. (6) be 𝑃 and
using (2), changing the order of summation and pathway
fractional integral operator, we have

𝑃 =

∞∑︁
𝑟=0

Ψ𝐵
𝜔,𝜛

Φ,Ω
(𝜆 + 𝑝𝑟, 𝛿 − 𝜆)

𝐵(𝜆, 𝛿 − 𝜆)
(𝛿)𝑞𝑟 𝑧𝑟∏𝜂

𝑖=1 Γ(𝜚𝑖𝑟 + 𝜎𝑖) (𝜙)𝜅𝑟

×
(
𝑃
𝜏,𝜗,𝜇,𝜌;𝑏
0+ 𝜈℘+ℓ𝑟−1

)
(𝑥).

Applying Eq. (4) to the above equation, gives

𝑃 =

𝑥℘−𝜗Γ

(
1 + 𝜏−1

𝜌−1

)
[𝑏(1 − 𝜌)]℘

∞∑︁
𝑟=0

Ψ𝐵
𝜔,𝜛

Φ,Ω
(𝜆 + 𝑝𝑟, 𝛿 − 𝜆)

𝐵(𝜆, 𝛿 − 𝜆)

×
(𝛿)𝑞𝑟 𝑧𝑟∏𝜂

𝑖=1 Γ(𝜚𝑖𝑟 + 𝜎𝑖) (𝜙)𝜅𝑟
Γ(℘ + ℓ𝑟)

Γ(℘ − 𝜗 + ℓ𝑟)

× Γ(℘ − 𝜗 + 𝜇 + ℓ𝑟)

Γ

(
1 + ℘ + 𝜇 + 𝜏−1

1−𝜌 + ℓ𝑟

) (
𝑧𝑥ℓ

[𝑏(1 − 𝜌)]ℓ

)𝑟
. (6)
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Using the multi-index Mittag-Leffler function in Eq. (2)
and the Wright function in (3) to (6), the required result
in (5) is obtained.
As a consequence of Theorem 1 the following corollaries
are obtained:
Corollary 1: The following equility is true(

𝑃
𝜏,𝜗,𝜇,0;1
0+ 𝜈℘−1Ψ𝐸

𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚 (𝑧𝜈
ℓ ;Φ,Ω)

)
(𝑥)

= 𝑥℘−𝜗Γ (𝜏) Ψ𝐸𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚

(
𝑧𝜈ℓ ;Φ,Ω

)
∗ 3Ψ2


(℘, ℓ), (℘ − 𝜗 + 𝜇, ℓ), (1, 1)

𝑧𝑥ℓ

(℘ − 𝜗, ℓ), (℘ + 𝜏𝜇 + 𝜏, ℓ)

 .
Corollary 2: The following result holds(

𝑃
𝜏,−𝜏,𝜇,0;1
0+ 𝜈℘−1Ψ𝐸

𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚 (𝑧𝜈
ℓ ;Φ,Ω)

)
(𝑥)

= 𝑥℘+𝜏Γ (𝜏) Ψ𝐸𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚

(
𝑧𝜈ℓ ;Φ,Ω

)
∗ 2Ψ1


(℘, ℓ), (1, 1)

𝑧𝑥ℓ

(℘ + 𝜏, ℓ)

 .
Corollary 3: The following formula is true(

𝑃
𝜏,0,𝜇,0;1
0+ 𝜈℘−1Ψ𝐸

𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚 (𝑧𝜈
ℓ ;Φ,Ω)

)
(𝑥)

= 𝑥℘Γ (𝜏) Ψ𝐸𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚

(
𝑧𝜈ℓ ;Φ,Ω

)
∗ 2Ψ1


(℘, ℓ), (1, 1)

𝑧𝑥ℓ

(℘ + 𝜏 + 𝜇, ℓ)

 .
Corollary 4: The following result holds true(

𝑃
𝜏,𝜗,0,𝜌;𝑏
0+ 𝜈℘−1Ψ𝐸

𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚 (𝑧𝜈
ℓ ;Φ,Ω)

)
(𝑥)

=

𝑥℘−𝜗Γ

(
1 + 𝜏−1

𝜌−1

)
[𝑏(1 − 𝜌)]℘

× Ψ𝐸
𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚

(
𝑧𝜈ℓ

[𝑏(1 − 𝜌)]℘ ;Φ,Ω

)
∗ 2Ψ1


(℘, ℓ), (1, 1)

𝑧𝑥ℓ

[𝑏 (1−𝜌) ]ℓ(
1 + ℘𝜇 + 𝜏−1

1−𝜌 , ℓ
)  .

Corollary 5: The following formula holds true(
𝑃
𝜏,𝜗,0,1;𝑏
0+ 𝜈℘−1Ψ𝐸

𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚 (𝑧𝜈
ℓ ;Φ,Ω)

)
(𝑥)

=
𝑥℘−𝜗

[𝑏(1 − 𝜌)]℘
Ψ𝐸

𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚

(
𝑧𝜈ℓ

[𝑏(1 − 𝜌)]℘ ;Φ,Ω

)
∗ 2Ψ0


(℘, ℓ), (1, 1)

𝑧𝑥ℓ

[𝑏 (1−𝜌) ]ℓ
−

 .

3. Generalized Pathway Fractional Integral Formu-
las involving Extended Multi-Index Mittag-Leffler
Function in the Kernel of the SUM transform

The SUM (Sameer-Umar-Muhammad) integral transform
is defined by the following formula [13, 14]:

𝑆Λ{ 𝑓 (𝑡)}(𝑝) =
1
𝑝ℏ

∫ ∞

0
𝑓 (𝑡)Λ𝑝𝑡𝑑𝑡, (7)

where 𝑡 ≥ 0,ℏ ∈ N, Λ > 0, 𝑚1 ≤ 𝑝 ≤ 𝑚2, 𝑚1, 𝑚2 > 0
and 𝑓 (𝑡) is piecewise continuous and exponential order.
The SUM transform of power function is given by

𝑆Λ{𝑡℘}(𝑝) =
Γ(℘ + 1)

𝑝ℏ [𝑝𝑙𝑜𝑔(Λ)]℘+1 , (℘ ∈ C). (8)

Theorem 2: The following result holds

𝑆Λ

{(
𝑡 · 𝑃𝜏,𝜗,𝜇,𝜌;𝑏

0+ 𝜈℘−1Ψ𝐸
𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚 (𝑡𝜈
ℓ ;Φ,Ω)

)
(𝑥)

}
(𝑝)

=

𝑥℘−𝜗Γ

(
1 + 𝜏−1

𝜌−1

)
𝑝ℏ [𝑏(1 − 𝜌)]℘[𝑝𝑙𝑜𝑔(Λ)]2

× Ψ𝐸
𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚

(
𝑧𝜈ℓ

[𝑏(1 − 𝜌)]℘[𝑝𝑙𝑜𝑔(Λ)] ;Φ,Ω

)
∗ 4Ψ2


(℘, ℓ), (℘−𝜗+𝜇, ℓ), (1, 1), (2, 1)

𝑥ℓ

[𝑏 (1−𝜌) ]ℓ [𝑝𝑙𝑜𝑔 (Λ) ]

(℘−𝜗, ℓ),
(
1+℘𝜇+ 𝜏−1

1−𝜌 , ℓ
)  .

(9)

Proof: Letting the right hand side of Eq. (8) be S and
using (6) and (7), changing the order of summation and
pathway fractional integral operator, we have

𝑆 =

𝑥℘−𝜗Γ

(
1 + 𝜏−1

𝜌−1

)
[𝑏(1 − 𝜌)]℘

∞∑︁
𝑟=0

Ψ𝐵
𝜔,𝜛

Φ,Ω
(𝜆 + 𝑝𝑟, 𝛿 − 𝜆)

𝐵(𝜆, 𝛿 − 𝜆)

×
(𝛿)𝑞𝑟 𝑧𝑟∏𝜂

𝑖=1 Γ(𝜚𝑖𝑟 + 𝜎𝑖) (𝜙)𝜅𝑟
Γ(℘ + ℓ𝑟)

Γ(℘ − 𝜗 + ℓ𝑟)

× Γ(℘ − 𝜗 + 𝜇 + ℓ𝑟)

Γ

(
1 + ℘ + 𝜇 + 𝜏−1

1−𝜌 + ℓ𝑟

) (
𝑧𝑥ℓ

[𝑏(1 − 𝜌)]ℓ

)𝑟
𝑆Λ{𝑡𝑟+1}(𝑝).

Using Eq. (8) to the above equation, we obtain

𝑆 =

𝑥℘−𝜗Γ

(
1 + 𝜏−1

𝜌−1

)
𝑝ℏ [𝑏(1 − 𝜌)]℘[𝑝𝑙𝑜𝑔(Λ)]2

∞∑︁
𝑟=0

Ψ𝐵
𝜔,𝜛

Φ,Ω
(𝜆 + 𝑝𝑟, 𝛿 − 𝜆)

𝐵(𝜆, 𝛿 − 𝜆)

×
(𝛿)𝑞𝑟 𝑧𝑟∏𝜂

𝑖=1 Γ(𝜚𝑖𝑟 + 𝜎𝑖) (𝜙)𝜅𝑟
Γ(℘ + ℓ𝑟)

Γ(℘ − 𝜗 + ℓ𝑟)

× Γ(℘ − 𝜗 + 𝜇 + ℓ𝑟)

Γ

(
1 + ℘ + 𝜇 + 𝜏−1

1−𝜌 + ℓ𝑟

) (
𝑧𝑥ℓ

[𝑏(1 − 𝜌)]ℓ [𝑝𝑙𝑜𝑔(Λ)]

)𝑟
.

(10)
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Using the multi-index Mittag-Leffler function in Eq. (2)
and the Wright function in (3) to (10) , the required result
in (9) is obtained.
Corollary 6: The following result is also true

𝑆Λ

{(
𝑡 · 𝑃𝜏,𝜗,𝜇,0;1

0+ 𝜈℘−1Ψ𝐸
𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚 (𝑡𝜈
ℓ ;Φ,Ω)

)
(𝑥)

}
(𝑝)

=
𝑥℘−𝜗Γ (𝜏)

𝑝ℏ [𝑝𝑙𝑜𝑔(Λ)]2

× Ψ𝐸
𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚

(
𝑧𝜈ℓ

[𝑏(1 − 𝜌)]℘[𝑝𝑙𝑜𝑔(Λ)] ;Φ,Ω

)
∗ 4Ψ2


(℘, ℓ), (℘ − 𝜗 + 𝜇, ℓ), (1, 1), (2, 1)

𝑥ℓ

[𝑝𝑙𝑜𝑔 (Λ) ]
(℘ + 𝜏 + 𝜇, ℓ), (℘ − 𝜗, ℓ)

 .
Corollary 7: The following formula holds

𝑆Λ

{(
𝑡 · 𝑃𝜏,−𝜏,𝜇,0;1

0+ 𝜈℘−1Ψ𝐸
𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚 (𝑡𝜈
ℓ ;Φ,Ω)

)
(𝑥)

}
(𝑝)

=
𝑥℘+𝜏Γ (𝜏)

𝑝ℏ [𝑝𝑙𝑜𝑔(Λ)]2
Ψ𝐸

𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚

(
𝜈ℓ

[𝑝𝑙𝑜𝑔(Λ)] ;Φ,Ω

)
∗ 3Ψ1


(℘, ℓ), (1, 1), (2, 1)

𝑥ℓ

[𝑝𝑙𝑜𝑔 (Λ) ]
(℘ + 𝜏, ℓ)

 .
Corollary 8: The following results equation is true

𝑆Λ

{(
𝑡 · 𝑃𝜏,0,𝜇,0;1

0+ 𝜈℘−1Ψ𝐸
𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚 (𝑡𝜈
ℓ ;Φ,Ω)

)
(𝑥)

}
(𝑝)

=
𝑥℘Γ (𝜏)

𝑝ℏ [𝑝𝑙𝑜𝑔(Λ)]2
Ψ𝐸

𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚

(
𝜈ℓ

[𝑝𝑙𝑜𝑔(Λ)] ;Φ,Ω

)
∗ 3Ψ1


(℘, ℓ), (1, 1), (2, 1)

𝑥ℓ

[𝑝𝑙𝑜𝑔 (Λ) ]
(℘ + 𝜇, ℓ)

 .
Corollary 9: The following equility holds

𝑆Λ

{(
𝑡 · 𝑃𝜏,𝜗,0,𝜌;𝑏

0+ 𝜈℘−1Ψ𝐸
𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚 (𝑡𝜈
ℓ ;Φ,Ω)

)
(𝑥)

}
(𝑝)

=

𝑥℘−𝜗Γ

(
1 + 𝜏−1

𝜌−1

)
𝑝ℏ [𝑏(1 − 𝜌)]℘[𝑝𝑙𝑜𝑔(Λ)]2

× Ψ𝐸
𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚

(
𝑧𝜈ℓ

[𝑏(1 − 𝜌)]℘[𝑝𝑙𝑜𝑔(Λ)] ;Φ,Ω

)
∗ 3Ψ1


(℘, ℓ), (1, 1), (2, 1)

𝑥ℓ

[𝑏 (1−𝜌) ]ℓ [𝑝𝑙𝑜𝑔 (Λ) ](
1 + ℘𝜇 + 𝜏−1

1−𝜌 , ℓ
)  .

Corollary 10: The following result is true

𝑆Λ

{(
𝑡 · 𝑃𝜏,𝜗,0,1;𝑏

0+ 𝜈℘−1

× Ψ𝐸
𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚

(
𝜈ℓ

[𝑏(1−𝜌)]ℓ [𝑝𝑙𝑜𝑔(Λ)]
;Φ,Ω

) )
(𝑥)

}
(𝑝)

=
𝑥℘−𝜗

[𝑏(1 − 𝜌)]℘[𝑝𝑙𝑜𝑔(Λ)]2

× Ψ𝐸
𝜆, 𝛿, 𝑝,𝑞;𝜔,𝜛

( 𝜚𝑖 ,𝜎𝑖 )𝜂 ,ℓ, 𝜚

(
𝑧𝜈ℓ

[𝑏(1−𝜌)]℘[𝑝𝑙𝑜𝑔(Λ)] ;Φ,Ω

)
∗ 3Ψ0


(℘, ℓ), (1, 1), (2, 1)

𝑥ℓ

[𝑏 (1−𝜌) ]ℓ
−

 .
4. Conclusion
The SUM integral transform is applied on generalized
pathway fractional integral operator with extended multi-
index Mittag-Leffler function in the kernel. Our result
is general in nature which in some of it special cases
include the recent results obtained by in [15, 16] follows.
It is hope that the result obtained here will have potential
applications in science, technology and engineering.
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