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Abstract: In this paper, we obtain an extension of Srivastava’s triple hypergeometric function HC(·) by
employing the extended Beta function Bλ,l

p,α(x1, x2) introduced in Oraby et al. [12]. We give some of the
main properties of this extended function, which include several integral representations, derivative
formulas, and a few integral transforms, namely, Euler-Beta transform, Mellin transform, Laplace
transform, and Whittaker transform. Further, we establish some results based on the consequences of
Riemann-Liouville fractional integral and differential operators on Hλ,l

C,p,α(·) . Lastly, we discuss some
recursion formulas.
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1. Introduction and Preliminaries
There is a long history of hypergeometric functions of a single variable in many areas of physics,

statistics, and mathematics. The Gauss hypergeometric function is defined as

2F1

(
a1, a2

b1
; x
)
=

∞

∑
i=0

(a1)i(a2)i
(b1)i

xi

i!
(a1, a2 ∈ C, b1 ∈ C\Z−

0 , |x| < 1), (1.1)

where (a1)i denotes the Pochhammer symbol defined by

(a1)i =
Γ(a1 + i)

Γ(a1)
=


1, (i = 0, a1 ∈ C \ {0}),

a1(a1 + 1)...(a1 + i − 1), (i ∈ N, a1 ∈ C)

. (1.2)

Here, the classical Gamma function [13] is defined as

Γ(a1) =
∫ ∞

0
e−t ta1−1 dt, (R(a1) > 0). (1.3)

Extensions of the function (1.1) to include p numerator parameters ai (1 ≤ i ≤ p) and q denominator
parameters bi (1 ≤ i ≤ q) also find wide application; see [17]. Triple hypergeometric functions have
been introduced and studied by Srivastava and Karlsson [23, Chapter 3], who provide a table of 205
distinct such functions. In [19,20], Srivastava introduced the triple hypergeometric functions HA, HB,
and HC of the second order. It is known that HC and HB are generalizations of Appell’s hypergeometric
functions F1 and F2, while HA is the generalization of both F1 and F2.
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The focus of this study will be on Srivastava’s triple hypergeometric function HC, which is given
by [23, p. 43, 1.5(11) to 1.5(13)] (see also [19] and [22, p. 68])

HC(a1, a2, a3; b1; x1, x2, x3) :=
∞

∑
i,j,k=0

(a1)i+k(a2)i+j(a3)j+k

(b1)i+j+k

xi
1

i!
xj

2
j!

xk
3

k!

=
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j

B(a1+ i +k, b1+ j −a1)

B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!
. (1.4)

In [6, p.243], the convergence region for the hypergeometric series HC(·) is provided as |x1| < α1,
|x2| < α2, |x3| < α3, where α1, α2, α3 satisfy the relation

α1 + α2 + α3 − 2
√
(1 − α1)(1 − α2)(1 − α3) < 2. (1.5)

Now, we find it suitable to introduce a new parameter c into HC(·) as follows

H(c)
C (a1, a2, a3; b1; x1, x2, x3) :=

∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j

B(a1+c+i+k, b1+c+ j−a1)

B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!
, (1.6)

which reduces to (1.4) when c = 0.
Here, B(x1, x2) is the classical Beta function defined as [11, (5.12.1)]

B(x1, x2) =



∫ 1

0
tx1−1(1 − t)x2−1dt, (R(x1) > 0, R(x2) > 0)

Γ(x1)Γ(x2)

Γ(x1 + x2)
, ((x1, x2) ∈ C\Z−

0 ).

(1.7)

In 1997, Chaudhry et al. [2, Eq.(1.7)] introduced a p-extension of B(x1, x2) given by

Bp(x1, x2) =
∫ 1

0
tx1−1(1 − t)x2−1 exp

[
−p

t(1 − t)

]
dt, (R(p) ≥ 0). (1.8)

In 2018, a further extension of the Beta function was given, as shown by Shadab et al. [15]

Bλ
p (x1, x2) =

∫ 1

0
tx1−1(1 − t)x2−1 Eλ

[
−p

t(1 − t)

]
dt, (R(p) ≥ 0), (1.9)

which reduces to (1.8) when λ = 1 and Eλ(x) denotes the Mittag-Leffler function defined by [10],

Eλ(x) =
∞

∑
i=0

xi

Γ(λi + 1)
, (x ∈ C; λ > 0).

In 2020, Oraby et al. [12] gave a generalized Beta function in the form

Bλ,l
p,α(x1, x2) =

∫ 1

0
tx1−1(1 − t)x2−1Eλ,α

[
−p

tl(1 − t)l

]
dt (1.10)

(R(x1) > 0, R(x2) > 0, R(p) ≥ 0, R(l) > 0),

which reduces to (1.9) when α = l = 1.
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Where Eλ,l(x) is the generalized Mittag-Leffler function introduced in 1905 by Wiman [24] defined
as

Eλ,α(x) =
∞

∑
i=0

xi

Γ(λi + α)
, (x, α ∈ C; λ > 0, R(α) > 0).

In 2021, Abubakar [1] introduced and studied a generalized Beta function as

ΨBl
τ(x1, x2) =

ΨBl
τ

[
(ρm, ρ́m)1,η1

(ζn, ζ́n)1,η2

∣∣∣∣∣x1, x2

]

=
∫ 1

0
tx1−1(1 − t)x2−1

η1 Ψη2

(
− τ

tl(1 − t)l

)
dt, (1.11)

( x1, x2, τ, l, ρm, ζn ∈ C; ρ́m, ζ́n ∈ R, R(x1) > 0, R(x2) > 0, R(τ) > 0, R(l) > 0 and m = 1, ..., η1, n =

1, ..., η2)

here η1 Ψη2 is the Fox-Wright function ([7],[8]) defined as

η1 Ψη2

[
(ρm, ρ́m)1,η1

(ζn, ζ́n)1,η2

∣∣∣∣∣z
]
= η1 Ψη2

[
(ρ1, ρ́1), ..., (ρη1 , ρ́η1);
(ζ1, ζ́1), ..., (ζη2 , ζ́η2);

z

]

=
∞

∑
k=0

η1

∏
m=1

Γ(ρm + ρ́mk)

η2

∏
n=1

Γ(ζn + ζ́nk)

zk

k!
, (1.12)

where z, ρm, ζn ∈ C, and the coefficients ρ́m ≥ 0, ζ́n ≥ 0 (m = 1, ..., η1; n = 1, ..., η2). If we put

∆ =
η2

∑
n=1

ζ́n −
η1

∑
m=1

ρ́m, δ =
η1

∏
m=1

ρ́
−ρ́m
m

η2

∏
n=1

ζ́
ζ́n
n , µ∗ =

η2

∑
n=1

ζn −
η1

∑
m=1

ρm + 1
2 (η1 − η2),

(1.12) converges for |z| < ∞ when ∆ > −1, for |z| < δ when ∆ = −1 and for |z| = δ if, in addition,
R(µ∗) > 1

2 .
For ρ́1 = ... = ρ́η1 = ζ́1 = ... = ζ́η2 = 1 eq. (1.12) reduces to the generalized hypergeometric

function η1 Fη2 [26]

η1 Ψη2

[
(ρ1, 1), ..., (ρη1 , 1);
(ζ1, 1), ..., (ζη2 , 1);

z

]
=

η1

∏
m=1

Γ(ρm)

η2

∏
n=1

Γ(ζn)

η1 Fη2

[
ρ1, ..., ρη1 ;
ζ1, ..., ζη2 ;

z

]
. (1.13)

The plan of this paper is as follows. The extended function Hλ,l
C,p,α(·) is defined in section 2 based

on the extended Beta function in (1.10), and some integral representations are presented involving the
generalized Mittag-Leffler function and the Gauss hypergeometric function 2F1. Further, we discuss
some derivative formulas and integral trasforms, namely, the Euler-Beta transform, Laplace transform,
Mellin transform, and Whittaker transform. Moreover, some recursion formulas are established. Also,
our work on Srivastava triple hypergeometric function is motivated by the work given in ([3],[4]).
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2. The Extended Srivastava Triple Hypergeometric Function Hλ,l
C,p,α(·)

Srivastava introduced the triple hypergeometric function HC(·), together with its integral rep-
resentations, in ([19], [22]). Here, we define the extended Srivastava triple Hλ,l

C,p,α(·) by means of the
extended Beta function defined in (1.10)

Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3)

=
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j

Bλ,l
p,α(a1+i+k, b1+ j−a1)

B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!
, (2.1)

where, a1, a2, a3 ∈ C and b1 ∈ C\Z−
0 and the region of convergence is |x1| < α1, |x2| < α2,

|x3| < α3, where α1, α2, α3 satisfy (1.5).
Now, using the extended beta function given in (1.10) in (2.1), we get Hλ,l

C,p,α(.) in terms of extended
Mittag-Leffler function as follows:

Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3) =

∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)jB(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

×
∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1Eλ,α

[
− p

tl(1 − t)l

]
dt. (2.2)

We use of the above eq. (2.2) throughout the paper.

3. A Few Explicit Properties
In this section, we calculate two explicit properties, namely, integral representations and derivative

properties.

3.1. Integral Representations

Here, we get the following integral representations for Hλ,l
C,p,α(·) function involving the product of

Mittag-Leffler function of two parameter and the Gauss hypergeometric function 2F1.

Theorem 1. For R(p) ≥ 0, R(an) > 0 (n = 1, 2, 3) and R(b1 − a1) > 0, the integral representation of
Hλ,l

C,p,α(·) is as follows :

Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3) =

Γ(b1)

Γ(a1)Γ(b1 − a1)

∫ 1

0
ta1−1(1 − t)b1−a1−1Eλ,α

(
− p

tl(1 − t)l

)

×(1 − x1t)−a2(1 − x3t)−a3 2F1

[
a2, a3

b1 − a1
;

(1 − t)x2

(1 − x1t)(1 − x3t)

]
dt, (3.1)

where |xn| < 1 (n = 1, 2, 3).

Proof: By changing the order of integration and summation (with uniform convergence of the
integral) in (2.2) and using the relation (1.7), we obtain

Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3) =

Γ(b1)

Γ(a1)Γ(b1 − a1)

∫ 1

0
ta1−1(1 − t)b1−a1−1Eλ,α

(
− p

tl(1 − t)l

)

×
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1 − a1)j

(x1t)i

i!
(x2(1 − t))j

j!
(x3t)k

k!
dt. (3.2)
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Applying the result (λ)i+j = (λ)j(λ + j)i in the treble sum in (3.2), yields

∞

∑
j=0

(a2)j(a3)j

(b1 − a1)j

(x2(1 − t))j

j!

∞

∑
i=0

(a2 + j)i
(x1t)i

i!

∞

∑
k=0

(a3 + j)k
(x3t)k

k!
.

Now, emplyoing the binomial theorem

∞

∑
m=0

(λ)mzm

m!
= (1 − z)−λ, (λ ∈ C, |z| < 1)

in the sum to evaluate the sums over i and k, we get

= (1 − x1t)−a2(1 − x3t)−a3
∞

∑
j=0

(a2)j(a3)j

(b1 − a1)j

[
x2(1 − t)

(1 − x1t)(1 − x3t)

]j 1
j!

,

identify the sum over j as (1.1), we get the representaion (3.1).

Remark 1. Here, we discuss some special cases by making suitable transformations of the
integration variable. If we put

(i) t =
w

1 + w
,

dt
dw

=
1

(1 + w)2 ,

(ii) t =
(θ2 − θ3)(w − θ1)

(θ2 − θ1)(w − θ3)
,

dt
dw

=
(θ2 − θ3)(θ1 − θ3)

(θ2 − θ1)(w − θ3)2 ,

(iii) t = sin2 w,
dt
dw

= 2 sin w cos w,

(iv) t =
(1 + ρ)w
1 + ρw

,
dt
dw

=
(1 + ρ)

(1 + ρw)2 ,

we get the integral representations as follows:

(i)
Γ(a1)Γ(b1 − a1)

Γ(b1)
Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3)

=
∫ ∞

0
wa1−1(1 + w)a2+a3−b1 Λ−a2

1 Λ−a3
2 Eλ,α

(
− p

δl
1δl

2

)
2F1

(
a2, a3

b1 − a1
; δ3x2

)
dw, (3.3)

where

δ1 =
w

1 + w
, δ2 =

1
1 + w

, δ3 =
1 + w
Λ1Λ2

, Λ1 = 1 + (1 − x1)w, Λ2 = 1 + (1 − x3)w;

(ii)
Γ(a1)Γ(b1 − a1)

Γ(b1)
Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3) =
(θ2 − θ3)

a1(θ1 − θ3)
b1−a1

(θ2 − θ1)b1−a2−a3−1

×
∫ θ2

θ1

(w − θ1)
a1−1(θ2 − w)b1−a1−1

(w − θ3)b1−a2−a3
Λ−a2

1 Λ−a3
2 Eλ,α

(
− p

δl
1δl

2

)
2F1

(
a2, a3

b1 − a1
; δ3x2

)
dw, (3.4)

where, with θ3 < θ1 < θ2,

δ1 =
(θ2 − θ3)(w − θ1)

(θ2 − θ1)(w − θ3)
, δ2 =

(θ1 − θ3)(θ2 − w)

(θ2 − θ1)(w − θ3)
, δ3 =

(θ1 − θ3)(θ2 − θ1)(θ2 − w)(w − θ3)

Λ1Λ2
,

Λ1 = (θ2 − θ1)(w − θ3)− x1(θ2 − θ3)(w − θ1), Λ2 = (θ2 − θ1)(w − θ3)− x3(θ2 − θ3)(w − θ1);
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(iii)
Γ(a1)Γ(b1 − a1)

Γ(b1)
Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3)

= 2
∫ π/2

0
(sin2 w)a1− 1

2 (cos2 w)b1−a1− 1
2 Λ−a2

1 Λ−a3
2 Eλ,α

(
− p

δl
1δl

2

)
2F1

(
a2, a3

b1 − a1
; δ3x2

)
dw, (3.5)

where

δ1 = sin2 w, δ2 = cos2 w, δ3 =
cos2 w
Λ1Λ2

, Λ1 = 1 − x1 sin2 w, Λ2 = 1 − x3 sin2 w;

and

(iv)
Γ(a1)Γ(b1 − a1)

Γ(b1)
Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3)

= (1 + ρ)a1

∫ 1

0

wa1−1(1 − w)b1−a1−1

(1 + ρw)b1−a2−a3
Λ−a2

1 Λ−a3
2 Eλ,α

(
− p

δl
1δl

2

)
2F1

(
a2, a3

b1 − a1
; δ3x2

)
dw, (3.6)

where, with ρ > −1,

δ1 =
(1 + ρ)w
1 + ρw

, δ2 =
1 − w

1 + ρw
, δ3 =

(1 − w)(1 + ρw)

Λ1Λ2
,

Λ1 = 1 + ρw − (1 + ρ)x1w, Λ2 = 1 + ρw − (1 + ρ)x3w.

3.2. Derivative Properties

In this part, we discuss some interesting derivative properties of Hλ,l
C,p,α(·) .

Theorem 2. The following derivative formula holds for Hλ,l
C,p,α(·)(

d
dp

)m[
pα−1Hλ,l

C,pλ ,α(a1, a2, a3; b1; x1, x2, x3)
]

= pα−m−1Hλ,l
C,pλ ,α−m(a1, a2, a3; b1; x1, x2, x3), (3.7)

where α, an ∈ C, b1 ∈ C\Z−
0 ; m ∈ N and R(α − m) > 0, R(α) > 0, λ > 0, R(an) > 0; n = 1, 2, 3.

Proof: Using (2.2) and employing term-wise differentiation m times in L.H.S of (3.7), we obtain(
d

dp

)m[
pα−1Hλ,l

C,pλ ,α(a1, a2, a3; b1; x1, x2, x3)
]

=

(
d

dp

)m
[

pα−1
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

×
∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1Eλ,α

{
− pλ

tl(1 − t)l

}
dt
]

=
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1

×
∞

∑
n=0

1
Γ(λn + α)

(
− 1

tl(1 − t)l

)n( d
dp

)m[
pλn+α−1

]
dt

= pα−m−1
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

∫ 1

0
ta1+i+k−1
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×(1 − t)b1+j−a1−1
∞

∑
n=0

(
− pλ

tl(1 − t)l

)n 1
Γ(λn + α − m)

dt

= pα−m−1
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

∫ 1

0
ta1+i+k−1

×(1 − t)b1+j−a1−1Eλ,α−m

(
− pλ

tl(1 − t)l

)
dt

= pα−m−1Hλ,l
C,pλ ,α−m(a1, a2, a3; b1; x1, x2, x3).

Theorem 3. We have the following differentiation formula as follows:

Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3)

= αHλ,l
C,p,α+1(a1, a2, a3; b1; x1, x2, x3) + λp

d
dp

Hλ,l
C,p,α+1(a1, a2, a3; b1; x1, x2, x3), (3.8)

where α ∈ C, b1 ∈ C\Z−
0 , and λ > 0, R(α) > 0.

Proof: Using (2.2) in the R.H.S of (3.8), yields

αHλ,l
C,p,α+1(a1, a2, a3; b1; x1, x2, x3) + λp

d
dp

Hλ,l
C,p,α+1(a1, a2, a3; b1; x1, x2, x3)

= αHλ,l
C,p,α+1(a1, a2, a3; b1; x1, x2, x3) +

∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

∫ 1

0
ta1+i+k−1

×(1 − t)b1+j−a1−1
∞

∑
n=0

(
− 1

tl(1 − t)l

)n λnpn

Γ(λn + α + 1)
dt (3.9)

Now employing the relation Γ(α + 1) = αΓ(α) in (3.9), we get

=
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1

×
∞

∑
n=0

(
− p

tl(1 − t)l

)n 1
Γ(λn + α)

dt

= Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3).

4. Integral Transform of Hλ,l
C,p,α(·)

Here, we explore some integral transforms, namely, the Euler-Beta transform, Laplace transform,
Mellin transform, and Whittaker transform of Hλ,l

C,p,α(·).

4.1. Euler-Beta Transform

The Euler-Beta transform of the function f (p) is defined as [18]

B{ f (p); a, b} =
∫ 1

0
pa−1(1 − p)b−1 f (p) dp. (4.1)
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Theorem 4. The Euler-Beta transform of Hλ,l
C,p,α(·) is as follows:

B
{

Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3); a, b

}
= Γ(b)

∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)jB(a1, b1 + j − a1)

×
xi

1
i!

xj
2

j!
xk

3
k!

ΨBl
1

[
(1, 1), (a, 1)

(α, λ), (a + b, 1)

∣∣∣∣∣(a1 + i + k), (b1 + j − a1)

]
, (4.2)

where, α, a, b, l, (a1 + i + k), (b1 + j − a1) ∈ C; λ > 0, R(α) > 0, R(a) > 0, R(b) > 0, R(a1 + i + k) >
0, R(b1 + j − a1) > 0.

Proof: Using (4.1) in (2.2), we obtain

B
{

Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3); a, b

}

=
∫ 1

0
pa−1(1 − p)b−1 Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3) dp

=
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)jB(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

×
(∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1

{∫ 1

0
pa−1 (1 − p)b−1Eλ,α

(
− p

tl(1 − t)l

)
dp
})

dt . (4.3)

By evaluating the integral as

∫ 1

0
pa−1 (1 − p)b−1Eλ,α

(
− p

tl(1 − t)l

)
dp

=
∞

∑
n=0

(
− 1

tl(1 − t)l

)n 1
Γ(λn + α)

∫ 1

0
pa+n−1 (1 − p)b−1 dp

= Γ(b)
∞

∑
n=0

(
− 1

tl(1 − t)l

)n Γ(a + n)Γ(n + 1)
Γ(λn + α)Γ(a + b + n) n!

,

employing the Fox-Wright function (1.12) in the above sum and using in (4.3), we get,

B
{

Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3); a, b

}
=

∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)jB(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

× Γ(b)

(∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1

2Ψ2

[
(1, 1), (a, 1)

(α, λ), (a + b, 1)
;− 1

tl(1 − t)l

])
dt.

Upon evaluating the integral using the generalized Beta function defined in (1.11), we get the
required result (4.2).

4.2. Laplace Transform

The Laplace transform of a function f (p) is defined as [18]

L{ f (p)} =
∫ ∞

0
e−sp f (p) dp (4.4)
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Theorem 5. The Laplace transform of Hλ,l
C,p,α(·) is as follows:

∫ ∞

0
pa−1e−sp Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3) dp =
1
sa

∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)jB(a1, b1 + j − a1)

×
xi

1
i!

xj
2

j!
xk

3
k!

ΨBl
( 1

s )

[
(1, 1), (a, 1)

(α, λ)

∣∣∣∣∣(a1 + i + k), (b1 + j − a1)

]
, (4.5)

where, λ, α, a, (a1 + i + k), (b1 + j − a1) ∈ C; R(λ) > 0, R(α) > 0, R(a) > 0, R(s) > 0, R(a1 + i +
k) > 0, R(b1 + j − a1) > 0 and

∣∣− 1
stl(1−t)l

∣∣ < 1.

Proof: Using (2.2) in the integral on the left-hand side of (4.5), we get∫ ∞

0
pa−1e−sp Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3) dp

=
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

×
(∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1

{∫ ∞

0
e−sp pa−1Eλ,α

(
− p

tl(1 − t)l

)
dp
})

dt. (4.6)

By evaluating the integral as

∫ ∞

0
e−sp pa−1Eλ,α

(
− p

tl(1 − t)l

)
dp

=
∞

∑
n=0

(
− 1

tl(1 − t)l

)n 1
Γ(λn + α)

∫ ∞

0
e−sp pa+n−1 dp

=
1
sa

∞

∑
n=0

Γ(a + n)Γ(n + 1)
Γ(λn + α) n!

(
− 1

s tl(1 − t)l

)n
,

employing the Fox-Wright function (1.12) in the above sum and using in (4.6), we get,

∫ ∞

0
pa−1e−sp Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3) dp =
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

× 1
sa

(∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1

2Ψ1

[
(1, 1), (a, 1)

(α, λ)
;− 1

s tl(1 − t)l

])
dt.

Upon evaluating the integral using the generalized beta function defined in (1.11), we reach the result
(4.5).

4.3. Mellin Transform

The Mellin transform of the function f (p) is defined as [18],

f ∗(s) = M{ f (p); s} =
∫ ∞

0
ps−1 f (p) dp, R(s) > 0, (4.7)

and the inverse Mellin transform is given by

f (p) = M−1{ f ∗(s); p} =
1

2πi

∫ c+i∞

c−i∞
p−s f ∗(s) ds, c ∈ R. (4.8)
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Theorem 6. The Mellin transform of Hλ,l
C,p,α(·) is as follows:

M
{

Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3); s

}
=
∫ ∞

0
ps−1Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3) dp

=
Γ(s)Γ(1 − s)

Γ(α − λs)
H(ls)

C (a1, a2, a3; b1; x1, x2, x3), (4.9)

where α, s ∈ C; R(s) > α > 0, R(α) > 0, λ > 0, b1 ∈ C\Z−
0 and H(ls)

C (·) is defined in (1.6).

Proof: Using (2.2) in the integral on the left-hand side of (4.9), we get

M
{

Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3); s

}
=

∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

×
∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1

{∫ ∞

0
ps−1Eλ,α

(
− p

tl(1 − t)l

)
dp
}

dt. (4.10)

Now, if we put γ = q = 1 and ξ = −p/tl(1 − t)l in the following result ( [16], Th. 4.1)

Eγ,q
λ,α(ξ) dξ =

1
2πi Γ(γ)

∫
L

Γ(s)Γ(γ − qs)
Γ(α − λs)

(−ξ)−s ds,

where L is the contour of integration that begins at c − i∞ and ends at c + i∞, c ∈ R,
we get,

Eλ,α

(
− p

tl(1 − t)l

)
=

1
2πi

∫
L

Γ(s)Γ(1 − s)
Γ(α − λs)

(
p

tl(1 − t)l

)−s
ds

=
1

2πi

∫
L

f ∗(s) p−s ds,

where

f ∗(s) =
Γ(s)Γ(1 − s)

Γ(α − λs)

[
tl(1 − t)l

]s
. (4.11)

Using (4.7), (4.8), and (4.11), which leads to

∫ ∞

0
ps−1Eλ,α

(
− p

tl(1 − t)l

)
dp =

Γ(s)Γ(1 − s)
Γ(α − λs)

[
tl(1 − t)l

]s
(4.12)

Finally, put (4.12) in (4.10), yields

M
{

Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3); s

}
=

∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

×
xi

1
i!

xj
2

j!
xk

3
k!

Γ(s)Γ(1 − s)
Γ(α − λs)

∫ 1

0
ta1+i+k+ls−1(1 − t)b1+j+ls−a1−1dt.

Evaluate the integral using the classical Beta function, yields

M
{

Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3); s

}

=
Γ(s)Γ(1 − s)

Γ(α − λs)

∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j

B(a1 + ls + i + k, b1 + ls + j − a1)

B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!
.

Identifying the above sum as H(ls)
C (a1, a2, a3; b1; x1, x2, x3) defined in (1.6), we get the result (4.9).
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Corollary 1: The inverse Mellin formula for Hλ,l
C,p,α(·) is as follows:

Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3) = M−1{ f ∗(s); p}

=
1

2πi

∫ c+i∞

c−i∞
p−s Γ(s) Γ(1 − s)

Γ(α − λs)
H(ls)

C (a1, a2, a3; b1; x1, x2, x3)ds, (4.13)

where c > α

4.4. Whittaker Transform

Theorem 7. The Whittaker transform Hλ,l
C,p,α(·) is as follows:

∫ ∞

0
pa−1 e−

1
2 bp Wη,µ(bp)Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3) dp

=
1
ba

∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)jB(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

×ΨBl
( 1

b )

[
(1, 1), ( 1

2 ± µ + a, 1)
(α, λ),( 1 − η + a, 1)

∣∣∣∣∣(a1 + i + k), (b1 + j − a1)

]
(4.14)

where, α, a, (a1 + i + k), (b1 + j− a1) ∈ C; λ > 0, R(α) > 0, R(a) > 0, R(a1 + i + k) > 0, R(b1 + j− a1) >

0.

Proof: Using (4.14) in (2.2), we get∫ ∞

0
pa−1 e−

1
2 bp Wη,µ(bp)Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3) dp

=
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)jB(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

×
(∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1

{∫ ∞

0
pa−1 e−

1
2 bp Wη,µ(bp) Eλ,α

(
− p

tl(1 − t)l

)
dp
})

dt .

(4.15)
Now consider the right-most integral of (4.15) as I and put bp = v, yields

I =
∫ ∞

0
pa−1 e−

1
2 bp Wη,µ(bp) Eλ,α

(
− p

tl(1 − t)l

)
dp

=
∫ ∞

0

(v
b

)a−1
e
−v
2 Wη,µ(v)

∞

∑
n=0

(
− v

b tl(1 − t)l

)n 1
Γ(λn + α)

1
b

dv

=
1
ba

∞

∑
n=0

(
− 1

b tl(1 − t)l

)n 1
Γ(λn + α)

∫ ∞

0
vn+a−1 e−

v
2 Wη,µ(v) dv. (4.16)

Now employing the result

∫ ∞

0
va−1 e−

v
2 Wη,µ(v) dv =

Γ( 1
2 + µ + a) Γ( 1

2 − µ + a)
Γ(1 − η + a)

,
(

R(µ ± a) >
−1
2

)
,

where Wη,µ(v) is the Whittaker function [25], in (4.16), we get

I =
1
ba

∞

∑
n=0

(
− 1

b tl(1 − t)l

)n Γ( 1
2 + µ + a + n) Γ( 1

2 − µ + a + n) Γ(n + 1)
Γ(λn + α) Γ(1 − η + a + n) n!

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 May 2025 doi:10.20944/preprints202505.0740.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.0740.v1
http://creativecommons.org/licenses/by/4.0/


12 of 17

Using (1.12), we get

I =
1
ba 3Ψ2

[
(1, 1), ( 1

2 + µ + a, 1), ( 1
2 − µ + a, 1)

(α, λ), (1 − η + a, 1)
;− 1

b tl(1 − t)l

]
. (4.17)

Applying (4.17) in (4.15), we get

∫ ∞

0
pa−1 e−

1
2 bp Wη,µ(bp)Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3) dp =
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)jB(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

×
∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1 1

ba 3Ψ2

[
(1, 1), ( 1

2 ± µ + a, 1)
(α, λ), (1 − η + a, 1)

;− 1
b tl(1 − t)l

]
dt.

Upon evaluating the integral in terms of the generalized Beta function defined in (1.11), we obtain the
desired result (4.14).

5. Fractional Calculus of Hλ,l
C,p,α(·)

Here, we investigate some results associated with the right-sided Riemann-Liouville fractional
integral operator Iξ

a+ and the derivative operator Dξ
a+, which are defined respectively as follows [9,14]:

(Iξ
a+ f )(z) =

1
Γ(ξ)

∫ z

a

f (p)
(z − p)1−ξ

dp, (R(ξ) > 0, ξ ∈ C), (5.1)

and

(Dξ
a+ f )(z) =

(
d
dz

)m
(Im−ξ

a+ f )(z), (m = [R(ξ)] + 1; R(ξ) > 0, α ∈ C), (5.2)

where [t] is the greatest integer.

Hilfer [5] defined a generalized Riemann-Liouville fractional derivative operator Dξ,γ
a+ of order

0 < ξ < 1 and type 0 ≤ γ ≤ 1 with respect to z as follows:

(Dξ,γ
a+ f )(z) =

(
Iγ(1−ξ)
a+

d
dz

)(
I(1−γ)(1−ξ)
a+ f

)
(z), (m = [R(ξ)] + 1; R(ξ) > 0, ξ ∈ C). (5.3)

Theorem 8. Let a ∈ R+; α, ξ ∈ C; λ > 0, R(α) > 0, R(ξ) > 0, and b1 ∈ C\Z−0 , then for z > a the following
relations hold for Hλ,l

C,p,α(·)

(i)
(

Iξ
a+

[
(p − a)α−1Hλ,l

C,(p−a)λ ,α(a1, a2, a3; b1; x1, x2, x3)
])

(z)

= (z − a)α+ξ−1Hλ,l
C,(z−a)λ ,α+ξ

(a1, a2, a3; b1; x1, x2, x3) (5.4)

(ii)
(

Dξ
a+

[
(p − a)α−1Hλ,l

C,(p−a)λ ,α(a1, a2, a3; b1; x1, x2, x3)
])

(z)

= (z − a)α−ξ−1Hλ,l
C,(z−a)λ ,α−ξ

(a1, a2, a3; b1; x1, x2, x3) (5.5)

and
(iii)

(
Dξ,γ

a+

[
(p − a)α−1Hλ,l

C,(p−a)λ ,α(a1, a2, a3; b1; x1, x2, x3)
])

(z)

= (z − a)α−ξ−1Hλ,l
C,(z−a)λ ,α−ξ

(a1, a2, a3; b1; x1, x2, x3). (5.6)
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Proof. Use (2.2) in (5.1), and with the help of the relation [14]

(
Iξ
a+

[
(p − a)µ−1

])
(z) =

Γ(µ)
Γ(µ + ξ)

(z − a)ξ+µ−1,

for z > a yields,(
Iξ
a+

[
(p − a)α−1Hλ,l

C,(p−a)λ ,α(a1, a2, a3; b1; x1, x2, x3)
])

(z)

=

(
Iξ
a+

[
(p − a)α−1

∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

×
∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1Eλ,α

{
− (p − a)λ

tl(1 − t)l

}
dt
])

(z)

=
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1

×
∞

∑
n=0

(
− 1

tl(1 − t)l

)n 1
Γ(λn + α)

(
Iξ
a+

[
(p − a)λn+α−1

]
dt
)
(z)

= (z − a)α+ξ−1
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

×
∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1Eλ,α+ξ

{
− (z − a)λ

tl(1 − t)l

}
dt

= (z − a)α+ξ−1Hλ,l
C,(z−a)λ ,α+ξ

(a1, a2, a3; b1; x1, x2, x3).

Next, employing (2.2) in (5.2), we get(
Dξ

a+

[
(p − a)α−1Hλ,l

C,(p−a)λ ,α(a1, a2, a3; b1; x1, x2, x3)
])

(z)

=

(
d
dz

)m(
Im−ξ
a+

[
(p − a)α−1Hλ,l

C,(p−a)λ ,α(a1, a2, a3; b1; x1, x2, x3)
])

(z)

=

(
d
dz

)m[
(z − a)α+m−ξ−1Hλ,l

C,(z−a)λ ,α+m−ξ
(a1, a2, a3; b1; x1, x2, x3)

]
.

Using (3.7), we get the desired result (5.5).

Finally, with the help of eqs. (2.2) and (5.3), we obtain(
Dξ,γ

a+

[
(p − a)α−1Hλ,l

C,(p−a)λ ,α(a1, a2, a3; b1; x1, x2, x3)
])

(z)

=

(
Dξ,γ

a+

[
(p − a)α−1

∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

×
∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1Eλ,α

{
− (p − a)λ

tl(1 − t)l

}
dt
])

(z)

=
∞

∑
i,j,k=0

(a2)i+j(a3)j+k

(b1)j B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

∫ 1

0
ta1+i+k−1(1 − t)b1+j−a1−1

×
∞

∑
n=0

(
− 1

tl(1 − t)l

)n 1
Γ(λn + α)

(
Dξ,γ

a+

[
(p − a)λn+α−1

]
dt
)
(z). (5.7)
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Applying the relation of Srivastava and Tomovski ([21], p.203, eq.(2.18))

(
Dξ,γ

a+

[
(p − a)β−1

])
(z) =

Γ(β)

Γ(β − ξ)
(z − a)β−ξ−1

(z > a; 0 < ξ < 1; 0 ≤ γ ≤ 1; R(β) > 0),

in (5.7), we get the relation (5.6).

6. Recursion Formulas for Hλ,l
C,p,α(·)

In this section, we investigate two recursion formulas for Hλ,l
C,p,α(·). The first formula gives

recursions with respect to the numerator parameters a2 and a3, and the second a recursion with respect
to the denominator parameter b1.

Theorem 9. We have the following recursions for Hλ,l
C,p,α(·) with respect to the numerator parameters a2 and

a3 as follows:
Hλ,l

C,p,α(a1, a2+1, a3; b1; x1, x2, x3) = Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3)

+
x1a1

b1
Hλ,l

C,p,α(a1+1, a2+1, a3; b1 + 1; x1, x2, x3) +
x2a3

b1
Hλ,l

C,p,α(a1, a2+1, a3+1; b1+1; x1, x2, x3). (6.1)

and
Hλ,l

C,p,α(a1, a2, a3+1; b1; x1, x2, x3) = Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3)

+
x2a2

b1
Hλ,l

C,p,α(a1, a2+1, a3+1; b1 + 1; x1, x2, x3) +
x3a1

b1
Hλ,l

C,p,α(a1+1, a2, a3+1; b1+1; x1, x2, x3). (6.2)

Proof. From (2.1) and using the identity (a3 + 1)j+k = (a3)j+k(1 + j/a3 + k/a3), we obtain

Hλ,l
C,p,α(a1, a2, a3 + 1; b1; x1, x2, x3)

=
∞

∑
i,j,k=0

(a2)i+j(a3 + 1)j+k

(b1)j

Bλ,l
p,α(a1 + i + k, b1 + j − a1)

B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk
3

k!

= Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3)

+
x2

a3

∞

∑
i=0

∞

∑
j=1

∞

∑
k=0

(a2)i+j(a3)j+k

(b1)j

Bλ,l
p,α(a1 + i + k, b1 + j − a1)

B(a1, b1 + j − a1)

xi

i!
xj−1

2
(j − 1)!

xk
3

k!

+
x3

a3

∞

∑
i=0

∞

∑
j=0

∞

∑
k=1

(a2)i+j(a3)j+k

(b1)j

Bλ,l
p,α(a1 + i + k, b1 + j − a1)

B(a1, b1 + j − a1)

xi
1

i!
xj

2
j!

xk−1
3

(k − 1)!
. (6.3)

Consider the first sum in (6.3), which we denote by S1. Put j → j + 1 and apply the identity
(a)j+1 = a(a + 1)j, we find

S1 =
x2

a3

∞

∑
i,j,k=0

(a2)i+j+1(a3)j+k+1

(b1)j+1

Bλ,l
p,α(a1+i+k, b1+ j+ 1 −a1)

B(a1, b1 + j + 1 − a1)

xi

i!
xj

2
j!

xk
3

k!

=
x2a2

b1

∞

∑
i,j,k=0

(a2 + 1)i+j(a3 + 1)j+k

(b1 + 1)j

Bλ,l
p,α(a1+i+k, b1+ 1 + j−a1)

B(a1, b1 + j + 1 − a1)

xi

i!
xj

2
j!

xk
3

k!
.

=
x2a2

b1
Hλ,l

C,p,α(a1, a2 + 1, a3 + 1; b1 + 1; x1, x2, x3). (6.4)

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 May 2025 doi:10.20944/preprints202505.0740.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.0740.v1
http://creativecommons.org/licenses/by/4.0/


15 of 17

Similarly, take the second sum in (6.3) as S2 with k → k + 1, we obtain

S2 = x3

∞

∑
i,j,k=0

(a2)i+j(a3 + 1)j+k

(b1)j

Bλ,l
p,α(a1+ 1 +i+k, b1+ j−a1)

B(a1, b1 + j − a1)

xi

i!
xj

2
j!

xk
3

k!
.

Now, applying the result

B(p + 1, q) =
p

p + q
B(p, q) ,

yields

S2 =
x3a1

b1

∞

∑
i,j,k=0

(a2)i+j(a3 + 1)j+k

(b1 + 1)j

Bλ,l
p,α(a1+ 1 +i+k, b1+ j−a1)

B(a1 + 1, b1 + j − a1)

xi

i!
xj

2
j!

xk
3

k!

=
x3a1

b1
Hλ,l

C,p,α(a1 + 1, a2, a3 + 1; b1 + 1; x1, x2, x3). (6.5)

Combining (6.4) and (6.5) with (6.3), we get the required result (6.2). Similarly, we can establish the
proof of the result (6.1).

Corollary 2: From (6.1) and (6.2), the following recursions for Hλ,l
C,p,α(·) hold:

Hλ,l
C,p,α(a1, a2 + M, a3; b1; x1, x2, x3) = Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3)

+
x1a1

b1

M

∑
k=1

Hλ,l
C,p,α(a1 + 1, a2 + k, a3; b1 + 1; x1, x2, x3) +

x2a3

b1

M

∑
k=1

Hλ,l
C,p,α(a1, a2 + k, a3 + 1; b1 + 1; x1, x2, x3) (6.6)

and

Hλ,l
C,p,α(a1, a2, a3 + M; b1; x1, x2, x3) = Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3)

+
x2a2

b1

M

∑
k=1

Hλ,l
C,p,α(a1, a2 + 1, a3 + k; b1 + 1; x1, x2, x3) +

x3a1

b1

M

∑
k=1

Hλ,l
C,p,α(a1 + 1, a2, a3 + k; b1 + 1; x1, x2, x3), (6.7)

for positive integer M.

Theorem 10. The function Hλ,l
C,p,α(·) satisfies the following recursion formulas:

Hλ,l
C,p,α(a1, a2−1, a3; b1; x1, x2, x3) = Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3)

− x1a1

b1
Hλ,l

C,p,α(a1+1, a2, a3; b1 + 1; x1, x2, x3)−
x2a3

b1
Hλ,l

C,p,α(a1, a2, a3+1; b1+1; x1, x2, x3). (6.8)

and
Hλ,l

C,p,α(a1, a2, a3−1; b1; x1, x2, x3) = Hλ,l
C,p,α(a1, a2, a3; b1; x1, x2, x3)

− x2a2

b1
Hλ,l

C,p,α(a1, a2+1, a3; b1 + 1; x1, x2, x3)−
x3a1

b1
Hλ,l

C,p,α(a1+1, a2, a3; b1+1; x1, x2, x3). (6.9)

Proof. Replace a2 and a3 with a2 − 1 and a3 − 1 in (6.1) and (6.2), we get the results (6.8) and (6.9)
respectively.

Corollary 3: From (6.1) and (6.2), the following recursions for Hλ,l
C,p,α(·) hold:

Hλ,l
C,p,α(a1, a2 − M, a3; b1; x1, x2, x3) = Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3)

− x1a1

b1

M−1

∑
k=0

Hλ,l
C,p,α(a1 + 1, a2 − k, a3; b1 + 1; x1, x2, x3)−

x2a3

b1

M−1

∑
k=0

Hλ,l
C,p,α(a1, a2 − k, a3 + 1; b1 + 1; x1, x2, x3) (6.10)
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and

Hλ,l
C,p,α(a1, a2, a3 − M; b1; x1, x2, x3) = Hλ,l

C,p,α(a1, a2, a3; b1; x1, x2, x3)

− x2a2

b1

M−1

∑
k=0

Hλ,l
C,p,α(a1, a2 + 1, a3 − k; b1 + 1; x1, x2, x3)−

x3a1

b1

M−1

∑
k=0

Hλ,l
C,p,α(a1 + 1, a2, a3 − k; b1 + 1; x1, x2, x3), (6.11)

for positive integer M.

7. Conclusion
In this paper, we have introduced the extended Srivastava’s triple hypergeometric function defined

by Hλ,l
C,p,α(·) in (2.1). We have given some integral representations of this function that involve the

generalized Mittag-Leffler function and Gauss hypergeometric function. We have also explored some
derivative properties and integral transforms of the function Hλ,l

C,p,α(·), namely the Euler-Beta transform,
Laplace Transform, Mellin transform, and Whittaker transform and some recursion relations.
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