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Abstract

The aim of this paper is to study various properties of j-generalized p - k Mittag-Leffler function.
Mellin-Barnes integral representation of j-generalized p-k Mittag-Leffler Function have been de-
rived. The relationships of j-generalized p-k Mittag-Leffler Function with Fox H-Function and
Wright hypergeometric function also been established.Few well known Integral transforms viz.
Euler transform, Laplace Transform and Mellin transform also obtained. Finally we derive some
particular cases.
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1 Introduction

1.1 Definition

Let x ∈ C; k, p ∈ R+ \ {0} and Re(x) > 0, n ∈ N, the p - k Pochhammer Symbol (i.e. Two
Parameter Pochhammer Symbol), p(x)n,k defined as

p(x)n,k = (
xp

k
)(
xp

k
+ p)(

xp

k
+ 2p).........(

xp

k
+ (n− 1)p). (1.1)

and two parameters gamma function defined as [9]
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1.2 Definition

For x ∈ C \ kZ−; k, p ∈ R+ \ {0} and Re(x) > 0, n ∈ N, the p - k Gamma Function (i.e. Two
Parameter Gamma Function), pΓk(x) as

pΓk(x) =
1

k
lim
n→∞

n!pn+1(np)
x
k

p(x)n+1,k
(1.2)

or

pΓk(x) =
1

k
lim
n→∞

n!pn+1(np)
x
k
−1

p(x)n,k
(1.3)

The integral representation of p - k Gamma Function is given by

pΓk(x) =

∫ ∞

0
e
− tk

p tx−1dt (1.4)

pΓk(x) = (
p

k
)
x
kΓk(x) =

p
x
k

k
Γ(
x

k
) (1.5)

p(x)n,k = (
p

k
)n(x)n,k = (p)n(

x

k
)n (1.6)

Also for Generalized p - k Pochhammer Symbol, we have

p(x)nq,k = (
p

k
)nq (x)nq,k = (p)nq (

x

k
)nq = (pq)nq

q∏
r=1

(
x
k + r − 1

q
)n (1.7)

p(x)n,k =
pΓk(x+ nk)

pΓk(x)
(1.8)

pΓk(x+ k) =
xp

k
pΓk(x) (1.9)

np p(x)n−1,k = p(x)n,k − p(x− k)n,k (1.10)

And

p(x)n+j,k = p(x)j,k × p(x+ jk)n,k (1.11)

Gehlot and Bhandari [10], Introduced the j-generalized p- k Mittag-Leffler function, denoted by
j
pE

γ,q
k,α,β(z) and defined for k, p ∈ R+ \ {0};α, β, γ ∈ C/kZ−;Re(α) > 0, Re(β) > 0, Re(γ) > 0,

j ∈ N0 and q > 0.
The j-generelized p - k Mittag-Leffler function denoted by j

pE
γ,q
k,α,β(z) and defined as

j
pE

γ,q
k,α,β(z) =

∞∑
n=0

p(γ)(n+j)q,k

pΓk(nα+ β)

zn

(n+ j)!
, z ∈ C. (1.12)

Where p(γ)nq,k is two parameter Pochhammer symbol given by equation (1.1) and pΓk(x) is the
two parameter Gamma function given by equation (1.3).

Wright generalized hypergeometric function [15];

pψq

 (α1, A1), . . . , (αp, Ap);
z

(β1, B1), . . . , (βq, Bq);

 =
∞∑
n=0

∏p
i=1 Γ (αi +Ain)z

n∏q
j=1 Γ (βi +Bin)n!

(1.13)

pψq

 (α1, A1), . . . , (αp, Ap);
z

(β1, B1), . . . , (βq, Bq);

 = H1,p
p,q+1

−z | (1− α1, A1), . . . , (1− αp, Ap);

(0, 1), (1− β1, B1), . . . , (1− βq, Bq);


(1.14)
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Where Hm,n
p,q [.] denotes the Fox H-function.

Euler Beta transform,[6],

B[f(z) : a, b] =

∫ 1

0
za−1(1− z)b−1f(z)dz (1.15)

Laplace transform,([7],equation3.1.1),

L[f(z) : s] =

∫ ∞

0
e−szf(z)dz (1.16)

Mellin transform,([7],equation 4.1.1),

M [f(z) : s] =

∫ ∞

0
zs−1f(z)dz = f∗(s), Re(s) > 0 (1.17)

then

f(z) =M−1[f∗(s) : x] =

∫
f∗(s)x−sds (1.18)

Notations: Let C,R+ = (0,∞), Re(),Z−,N0 and N be the sets of complex numbers, positive real
numbers, real part of complex number, negative integer, whole number and natural numbers
respectively.

2 Recurrence Relation and Integral Representation of the j-
generalized p - k Mittag-Leffler Function

In this section we evaluate the recurrence relations and integral representations of the j-generalized
p - k Mittag-Leffler function.
Theorem 2.1 For k, p ∈ R+ \ {0}; α+ r, β + s+ k, γ ∈ C \ kZ−; R(α+ r) > 0, R(β + s+ k) >
0, R(γ) > 0, q > 0, j ∈ N0, we get

j
pE

γ,q
k,α+r,β+s+k(z)− p j

pE
γ,q
k,α+r,β+s+2k(z) =

p2

k2

[
(α+ r)2z2 j

pË
γ,q
k,α+r,β+s+3k(z)

+
{
(α+ r)2 + (α+ r)(2β + 2s+ 2k)z

}
j
pĖ

γ,q
k,α+r,β+s+3k(z)

+(β + s)(β + s+ 2k) j
pE

γ,q
k,α+r,β+s+3k(z)

]
(2.1)

where j
pĖ

γ,q
k,α,β(z) =

d

dz
j
pE

γ,q
k,α,β(z) and

j
pË

γ,q
k,α,β(z) =

d2

dz2
j
pE

γ,q
k,α,β(z).

Proof: The j-generalized p-k Mittag-Leffler function, from equation (1.12),

j
pE

γ,q
k,α+r,β+s+k(z) =

∞∑
n=0

p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s+ k)((n+ j)!)

using equation (1.9), we have

j
pE

γ,q
k,α+r,β+s+k(z) =

∞∑
n=0

k

p

p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s){n(α+ r) + β + s)}((n+ j)!)
, (2.2)

and

j
pE

γ,q
k,α+r,β+s+2k(z) =

∞∑
n=0

p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s+ 2k)((n+ j)!)
(2.3)
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using equation (1.9), we can write

j
pE

γ,q
k,α+r,β+s+2k(z) =

∞∑
n=0

p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s)((n+ j)!)

×k
2

p2
1

{n(α+ r) + β + s)}{n(α+ r) + β + s+ k)}
i.e.

j
pE

γ,q
k,α+r,β+s+2k(z) =

∞∑
n=0

k

p2
[

1

(n(α+ r) + β + s)
− 1

(n(α+ r) + β + s+ k)
]

× p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s)((n+ j)!)

This can be written as

j
pE

γ,q
k,α+r,β+s+2k(z) =

k

p2
[
p

k
j
pE

γ,q
k,α+r,β+s+k(z)− S]

where

S =
p

k
j
pE

γ,q
k,α+r,β+s+k(z)−

p2

k
j
pE

γ,q
k,α+r,β+s+2k(z) (2.4)

S =
∞∑
n=0

p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s){n(α+ r) + β + s+ k)}((n+ j)!)
(2.5)

applying the simple identity
1

u
=

k

u(u+ k)
+

1

u+ k
; for u = n(α + r) + β + s + k to (2.5),we

obtain,

S =
∞∑
n=0

k p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s)((n+ j)!)
× 1

{n(α+ r) + β + s+ k}{n(α+ r) + β + s+ 2k}

+

∞∑
n=0

p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s){n(α+ r) + β + s+ 2k)}((n+ j)!)

S =
∞∑
n=0

k{n(α+ r) + β + s}p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s)((n+ j)!)

× 1

{n(α+ r) + β + s}{n(α+ r) + β + s+ k}{n(α+ r) + β + s+ 2k}

+

∞∑
n=0

{n(α+ r) + β + s}{n(α+ r) + β + s+ k}p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s)((n+ j)!)

× 1

{n(α+ r) + β + s}{n(α+ r) + β + s+ k}{n(α+ r) + β + s+ 2k}
using equation (1.9), we arrived at

S =

∞∑
n=0

k{n(α+ r) + β + s}p(γ)(n+j)q,k z
n

k3

p3 pΓk(n(α+ r) + β + s+ 3k)((n+ j)!)

+

∞∑
n=0

{n(α+ r) + β + s}{n(α+ r) + β + s+ k}p(γ)(n+j)q,k z
n

k3

p3 pΓk(n(α+ r) + β + s+ 3k)((n+ j)!)
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this reduces to

S
k3

p3
=

∞∑
n=0

p(γ)(n+j)q,k z
n

pΓk(n(α+ p) + β + s+ 3k)((n+ j)!)

×[n2(α+ r)2 + 2n(α+ r)(β + s+ k) + (β + s)(β + s+ 2k)] (2.6)

We now express each summation in the right hand side of (2.6) as follows:

d

dz
[z j

pE
γ,q
k,α+r,β+s+3k(z)] =

∞∑
n=0

(n+ 1) p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s+ 3k)((n+ j)!)

z j
pĖ

γ,q
k,α+r,β+s+3k(z) +

j
pE

γ,q
k,α+r,β+s+3k(z) =

∞∑
n=0

(n+ 1) p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s+ 3k)((n+ j)!)

z j
pĖ

γ,q
k,α+r,β+s+3k(z) =

∞∑
n=0

n p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s+ 3k)((n+ j)!)
(2.7)

Again,

d2

dz2
[z2 j

pE
γ,q
k,α+r,β+s+3k(z)] =

∞∑
n=0

(n+ 1)(n+ 2) p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s+ 3k)((n+ j)!)
(2.8)

On simplifications
d2

dz2
[z2 j

pE
γ,q
k,α+r,β+s+3k(z)]

= z2 j
pË

γ,q
k,α+r,β+s+3k(z) + 4z j

pĖ
γ,q
k,α+r,β+s+3k(z) + 2 j

pE
γ,q
k,α+r,β+s+3k(z) (2.9)

from equation (2.8) and (2.9), immediately leads to

∞∑
n=0

{n2}p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s+ 3k)((n+ j)!)
= z2 j

pË
γ,q
k,α+r,β+s+3k(z)

+ 4z j
pĖ

γ,q
k,α+r,β+s+3k(z)− 3

∞∑
n=0

{n}p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s+ 3k)((n+ j)!)

using equation (2.7), follows

∞∑
n=0

{n2}p(γ)(n+j)q,k z
n

pΓk(n(α+ r) + β + s+ 3k)((n+ j)!)

= z2 j
pË

γ,q
k,α+r,β+s+3k(z) + z j

pĖ
γ,q
k,α+r,β+s+3k(z), (2.10)

applying equation (2.4), (2.7) and (2.10) to (2.6), we finally arrived at

k3

p3
S = (α+ r)2z2 j

pË
γ,q
k,α+r,β+s+3k(z) +

[
(α+ r)2 + (α+ r)(2β + 2s+ 2k)

]
z

× j
pĖ

γ,q
k,α+r,β+s+3k(z) + (β + s)(β + s+ 2k) j

pE
γ,q
k,α+r,β+s+3k(z)

Theorem 2.2 For k, p ∈ R+ \ {0}; α+ r, β + s+ k, γ ∈ C \ kZ−; R(α+ r) > 0, R(β + s+ k) >
0, R(γ) > 0, q > 0, j ∈ N0, we get∫ 1

0
tβ+s+k−1 j

pE
γ,q
k,α+r,β+s(t

α+r)dt =
p

k
j
pE

γ,q
k,α+r,β+s+k(1)−

p2

k
j
pE

γ,q
k,α+r,β+s+2k(1) (2.11)

Proof: Put z = 1 in equation (2.4) and (2.5), yields

S =
p

k
j
pE

γ,q
k,α+r,β+s+k(1)−

p2

k
j
pE

γ,q
k,α+r,β+s+2k(1)
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=
∞∑
n=0

p(γ)(n+j)q,k

pΓk(n(α+ r) + β + s){n(α+ r) + β + s+ k)}((n+ j)!)
(2.12)

consider the integral,

A ≡
∫ 1

0
tβ+s+k−1 j

pE
γ,q
k,α+r,β+s(t

α+r)dt

using the equation (1.12), gives

A ≡
∞∑
n=0

p(γ)(n+j)q,k

pΓk(n(α+ r) + β + s)((n+ j)!)

∫ 1

0
tn(α+r)+β+s+k−1dt

A ≡
∞∑
n=0

p(γ)(n+j)q,k

pΓk(n(α+ r) + β + s){n(α+ r) + β + s+ k)}((n+ j)!)

from equation (2.12), we have the desired result.

Theorem 2.3 For k, p ∈ R+ \ {0};α, β, γ, δ ∈ C;R(α) > 0, R(β) > 0, R(γ) > 0, R(δ) >
0 and q > 0, j ∈ N0 then

pδ j
pE

γ,q
k,α,β+δk(z) =

1

Γ (δ)

∫ 1

0
u

β
k
−1(1− u)δ−1 j

pE
γ,q
k,α,β(z u

α
k )du (2.13)

Proof : Consider the right side integral and using equation (1.12), we have

A ≡ 1

Γ (δ)

∫ 1

0
u

β
k
−1(1− u)δ−1 j

pE
γ,q
k,α,β(z u

α
k )du

A ≡ 1

Γ (δ)

∞∑
n=0

p(γ)(n+j)q,k z
n

pΓk(nα+ β)((n+ j)!)

∫ 1

0
u

αn+β
k

−1(1− u)δ−1du

using the definition of Beta function, yields

A ≡ 1

Γ (δ)

∞∑
n=0

p(γ)(n+j)q,k z
n

pΓk(nα+ β)((n+ j)!)

Γ (αn+β
k )Γ (δ)

Γ (αn+β
k + δ)

,

applying equation (1.5), one can write

A ≡
∞∑
n=0

pδ p(γ)(n+j)q,k z
n

pΓk(nα+ β + δk)((n+ j)!)
= pδ j

pE
γ,q
k,α,β+δk(z)

Theorem 2.4 For k, p ∈ R+ \ {0};β, γ ∈ C;R(β) > 0, R(γ) > 0 and α, q > 0, j ∈ N0, then

j
pE

γ,q
k,kα,β(z) =

p(γ)jq,k

pΓk(β)

q∏
i=1

α∏
l=1

Γ (bl)

Γ (ai)Γ (bl − ai)

∫ 1

0
uai−1(1− u)bl−ai−1E1,j+1

(
uz
pq−αqq

αα

)
du

(2.14)

Where ai =
γ
k + qj + i− 1

q
and bl =

β
k + l − 1

α
Proof : Using definition of j-generalized p-k Mittag- Leffler function, from equation (1.12),

A ≡ j
pE

γ,q
k,kα,β(z) =

∞∑
n=0

p(γ)(n+j)q,k z
n

pΓk(nkα+ β)((n+ j)!)

using relation (1.11),we have

A ≡
∞∑
n=0

p(γ)jq,k p(γ + jqk)nq,k z
n

p(β)nα,k pΓk(β)((n+ j)!)
=

∞∑
n=0

D
p(γ)jq,k z

n

pΓk(β)((n+ j)!)
(2.15)
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Where D ≡ p(γ + jqk)nq,k

p(β)nα,k
using equation (1.6), we have

D ≡ p(γ + jqk)nq,k

p(β)nα,k
=
pn(q−α)(γ+jqk

k )qn

(βk )nα

using the relation given by equation (1.7), we get

D ≡
p(q−α)nqqn

∏q
i=1(

γ
k
+jq+i−1

q )n

ααn
∏α

l=1(
β
k
+l−1

α )n

let ai =
γ
k + jq + i− 1

q
and bl =

β
k + l − 1

α

D ≡ (
p(q−α)qq

αα
)n

q∏
i=1

α∏
l=1

(ai)n
(bl)n

D ≡ (
p(q−α)qq

αα
)n

q∏
i=1

α∏
l=1

Γ (ai + n)Γ (bl)

Γ (bl + n)Γ (ai)

D ≡ (
p(q−α)qq

αα
)n

q∏
i=1

α∏
l=1

Γ (bl)

Γ (bl − ai)Γ (ai)

Γ (ai + n)Γ (bl − ai)

Γ (bl − ai + ai + n)

using the definition of Beta function, immediately gives

D ≡ (
p(q−α)qq

αα
)n

q∏
i=1

α∏
l=1

Γ (bl)

Γ (bl − ai)Γ (ai)

∫ 1

0
uai+n−1(1− u)bl−ai−1du (2.16)

from equation (2.15) and (2.16), we arrived

A ≡ p(γ)jq,k

pΓk(β)

q∏
i=1

α∏
l=1

Γ (bl)

Γ (bj − ai)Γ (ai)

∫ 1

0
uai−1(1− u)bj−ai−1

∞∑
n=0

(uz)n

(n+ j)!
(
p(q−α)qq

αα
)ndu

Theorem 2.5 For k, p ∈ R+ \ {0};α, β, γ ∈ C;R(α) > 0, R(β) > 0, R(γ) > 0 and q > 0, j ∈ N0

then
j
pE

γ,q
k,α,β(z) =

pjq

Γ (γk )

∫ ∞

0
e−t t(

γ
k
+jq−1) j

pE
1,0
k,α,β(zt

qpq)dt (2.17)

Proof: Using definition of j-generalized p-k Mittag-Leffler function, equation (1.12), written as

j
pE

γ,q
k,α,β(z) =

∞∑
n=0

p(γ)(n+j)q,k z
n

pΓk(nα+ β)((n+ j)!)

using equation (1.5) and (1.6), leads to

j
pE

γ,q
k,α,β(z) =

∞∑
n=0

zn

pΓk(nα+ β)((n+ j)!)

p(n+j)qΓ (γk + q(n+ j))

Γ (γk )

j
pE

γ,q
k,α,β(z) =

∞∑
n=0

zn

pΓk(nα+ β)((n+ j)!)

pq(n+j)

Γ (γk )

∫ ∞

0
e−t t(

γ
k
+q(n+j)−1)dt

i.e.

j
pE

γ,q
k,α,β(z) =

pjq

Γ (γk )

∫ ∞

0
e−t t(

γ
k
+jq−1)

∞∑
n=0

zn pqn tqn

pΓk(nα+ β)((n+ j)!)
dt

and hence,

j
pE

γ,q
k,α,β(z) =

pjq

Γ (γk )

∫ ∞

0
e−t t(

γ
k
+jq−1) j

pE
1,0
k,α,β(zt

qpq)dt.
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3 Integral Transform of the j-generalized P-K Mittag-Leffler
Function

In this section, Mellin-Barnes integral representation of j-generalized p-k Mittag-Leffler function,
relationship with Fox H-function and Wright hypergeometric function have been discussed. The
well known integral transforms viz Euler Beta Transform, Laplace Transform and Mellin Trans-
form of j-generalized p-k Mittag-Leffler function also discussed.
Mellin-Barnes integral representation of the j-generalized p-k Mittag-Leffler func-
tion.
Theorem 3.1 Let k, p ∈ R+ \ {0};Re(α) > 0, Re(β) > 0, Re(γ) > 0, and q > 0, j ∈ N0, then the
j-generalized p-k Mittag-Leffler function is represented by the Mellin-Barnes integral as,

j
pE

γ,q
k,α,β(z) =

kpjq−
β
k

2πiΓ (γk )

∫
L

Γ (s)Γ (1− s)Γ (γk + jq − qs)

Γ (βk − αs
k )Γ (1 + j − s)

(−zpq−
α
k )−sds (3.1)

Where | argz |< π; the contour integration beginning at −i∞ and ending at +i∞, and indented
to separate the poles of the integrand as s = −n for every n ∈ N0(to the left) from those at

s =
γ
k
+n

q for every n ∈ N0 (to the right).
Proof Using theorem of residues, the right hand side of equation (3.1) written as

I ≡ kpjq−
β
k

2πiΓ (γk )

∫
L

Γ (s)Γ (1− s)Γ (γk + jq − qs)

Γ (βk − αs
k )Γ (1 + j − s)

(−zpq−
α
k )−sds

= 2πi[sum of the residues at the poles s = 0,−1,−2, ...]
Above equation, reduces to

I ≡ kpjq−
β
k

Γ (γk )

∞∑
n=0

Re
s=−n

(s+ n)
[Γ (s)Γ (1− s)Γ (γk + jq − qs)

Γ (βk − αs
k )Γ (1 + j − s)

]
(−zpq−

α
k )−s

This can be written as

I ≡ kpjq−
β
k

Γ (γk )

∞∑
n=0

lim
s→−n

[π(s+ n)

sinπs

Γ (γk + jq − qs)

Γ (1 + j − s)Γ (βk − αs
k )

]
(−zpq−

α
k )−s

Above equation, leads to

I ≡ kpjq−
β
k

Γ (γk )

∞∑
n=0

[ Γ (γk + jq + qn)

Γ (1 + j + s)Γ (βk + αn
k )

]
(zpq−

α
k )n

using equations (1.5) and (1.6), we have,

I ≡ j
pE

γ,q
k,α,β(z)

Relationship with Fox H-function
Theorem 3.2 Let k, p ∈ R+ \ {0};Re(α) > 0, Re(β) > 0, Re(γ) > 0, and q > 0, j ∈ N0 then the
j-generalized p-k Mittag-Leffler function is given in the form of Fox H-function as,

j
pE

γ,q
k,α,β(z) =

kpjq−
β
k

Γ (γk )
H1,2

2,3

−zpq−α
k

∣∣∣ (0, 1), (1− γ
k − jq, q);

(0, 1), (1− β
k ,

α
k ), (−j, 1);

 (3.2)

Proof. Using the equations (3.1) and (1.14), we get the desired result.

Relationship with Wright hypergeometric function
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Theorem 3.3 Let k, p ∈ R+ \ {0};Re(α) > 0, Re(β) > 0, Re(γ) > 0, and q > 0, j ∈ N0, then the
j-generalized p-k Mittag-Leffler function is given in the form of Wright hypergeometric function,
as.

j
pE

γ,q
k,α,β(z) =

kpjq−
β
k

Γ (γk )
2Ψ2

 (1, 1) (γk + jq, q);

zpq−
α
k

(βk ,
α
k )(1 + j, 1);

 (3.3)

Proof. Using the equations (3.1) and (1.13), we get the desired result.

Euler(Beta) Transform, Laplace Transform and Mellin Transform of j-generalized
p-k Mittag-Leffler function

Theorem 3.4 Let k, p ∈ R+ \ {0}; a, b, σ ∈ C; Re(α) > 0, Re(β) > 0, Re(γ) > 0, Re(σ) > 0 and
q > 0, j ∈ N0, then Euler Beta Transform of j-generalized p-k Mittag-Leffler function, is given
by,

∫ 1

0
za−1(1− z)b−1 j

pE
γ,q
k,α,β(xz

σ)dz =
kpjq−

β
k Γ (b)

Γ (γk )
3ψ3

 (1, 1), (γk + qj, q), (a, σ);

xpq−
α
k

(βk ,
α
k ), (1 + j, 1), (a+ b, σ);

 (3.4)

Proof Consider, the left side integral and using equation (3.4), we have

I ≡
∫ 1

0
za−1(1− z)b−1 j

pE
γ,q
k,α,β(xz

σ)dz

≡
∞∑
n=0

p(γ)(n+j)q,k x
n

pΓk(nα+ β) (n+ j)!

∫ 1

0
zσn+a−1(1− z)b−1dz,

using definition of Beta function, we obtain

A ≡
∞∑
n=0

p(γ)(n+j)q,k x
n

pΓk(nα+ β) (n+ j)!
B(σn+ a, b)

using equation (1.5),(1.6) and (1.13), gives (3.4)
Theorem 3.5 The Laplace transform of j-generalizedp-k Mittag-Leffler function, is given by,

∫ ∞

0
za−1e−zs j

pE
γ,q
k,α,β(xz

σ)dz =
kpjq−

β
k s−a

Γ (γk )
3ψ2

 (1, 1), (γk + qj, q), (a, σ);
xpq−

α
k

sσ

(βk ,
α
k )(1 + j, 1);

 (3.5)

Where k, p ∈ R+ \ {0}; a, σ ∈ C; Re(α) > 0, Re(β) > 0, Re(γ) > 0, Re(σ) > 0 and q > 0, j ∈ N0,
and | x

sσ |< 1.
Proof Consider the right side integral and using equation(1.12), we have

I ≡
∫ ∞

0
za−1e−zs j

pE
γ,q
k,α,β(xz

σ)dz

≡
∞∑
n=0

p(γ)(n+j)q,k

pΓk(nα+ β)

xn

(n+ j)!

∫ ∞

0
znσ+a−1 e−zsdz

using definition of gamma function, yields

A ≡ s−a
∞∑
n=0

p(γ)(n+j)q,k

pΓk(nα+ β) (n+ j)!
Γ (σn+ a)(

x

sσ
)n
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using equation (1.5),(1.6) and (1.13), arrived at (3.5)
Theorem 3.6 The Mellin transform of j-generalized p-k Mittag-Leffler function, is given by,∫ ∞

0
ts−1 j

pE
γ,q
k,α,β(−wt)dt =

kpqj−
β
k Γ (s)Γ (1− s)Γ (γk + qj − qs)

Γ (βk − αs
k )Γ (γk )Γ (1 + j − s)

(
p

α
k
−q

w
)s (3.6)

Where k, p ∈ R+ \ {0}; a, σ ∈ C; Re(α) > 0, Re(β) > 0, Re(γ) > 0, Re(s) > 0 and q > 0, j ∈ N0.
Proof Putting z = -wt in equation (3.1), we have

j
pE

γ,q
k,α,β(−wt) =

kpjq−
β
k

2πiΓ (γk )

∫
L

Γ (s)Γ (1− s)Γ (γk + jq − qs)

Γ (βk − αs
k )Γ (1 + j − s)

(−wtpq−
α
k )−sds

this can be written as

j
pE

γ,q
k,α,β(−wt) =

kpjq−
β
k

2πiΓ (γk )

∫
L
f∗(s)(t)−sds. (3.7)

where,

f∗(s) =
Γ (s)Γ (1− s)Γ (γk + jq − qs)

Γ (γk )Γ (
β
k − αs

k )Γ (1 + j − s)
(−wpq−

α
k )−s

using equation (1.17),(1.18) and (3.7), immediately leads to (3.9).
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