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EXTENDED WRIGHT-BESSEL FUNCTION

AND ITS PROPERTIES

Muhammad Arshad, Shahid Mubeen, Kottakkaran Sooppy Nisar,
and Gauhar Rahman

Abstract. In this present paper, our aim is to introduce an extended

Wright-Bessel function Jλ,γ,cα,q (z) which is established with the help of
the extended beta function. Also, we investigate certain integral trans-

forms and generalized integration formulas for the newly defined extended

Wright-Bessel function Jλ,γ,cα,q (z) and the obtained results are expressed
in terms of Fox-Wright function. Some interesting special cases involving

an extended Mittag-Leffler functions are deduced.

1. Introduction

The well known Wright–Bessel function (or Bessel-Maitland function, mis-
named after the second name Maitland of E. M. Wright) defined in [24] as:

Jλα(z) =

∞∑
n=0

(−z)n

Γ(α+ λn+ 1)n!
;λ > −1, z ∈ C.(1.1)

Pathak [19] gave the generalization of (1.1) as:

Jλα,β(z) =

∞∑
n=0

(−1)n( z2 )α+2β+2n

Γ(β + n+ 1)Γ(α+ β + λn+ 1)
,(1.2)

where λ > 0, z ∈ C \ (−∞, 0), α, β ∈ C.
Singh et al. [22] defined another generalization of Wright-Bessel function in

the following form:

Jλ,γα,q (z) =

∞∑
n=0

(γ)qn(−z)n

Γ(α+ λn+ 1)n!
,(1.3)

where α, λ, γ ∈ C, <(λ) > 0, <(α) > −1, <(γ) > 0 and q ∈ (0, 1) ∪ N and

(γ)0 = 1 and (γ)nq = Γ(γ+nq)
Γ(γ) is the generalized Pochhammer symbol (see

[13]).
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Clearly, if q = 0, then (1.3) reduces to (1.1).
We recall the generalized hypergeometric function pFq(z) is defined in [5] as:

(1.4)

pFq(z) = pFq,

 (α1), (α2), · · · (αp)
; z

(β1), (β2), · · · (βq)


=

∞∑
n=0

(α1)n(α2)n · · · (αp)n
(β1)n(β2)n · · · (βq)n

zn

n!
,

where αi, βj ∈ C; i = 1, 2, . . . , p, j = 1, 2, . . . , q and bj 6= 0,−1,−2, . . . and (z)n
is the Pochhammer symbols. The gamma function is defined as:

(1.5) Γ(µ) =

∫ ∞
0

tµ−1e−tdt, µ ∈ C,

(1.6) Γ(z + 1) = zΓ(z), z ∈ C,
and beta function is defined as:

(1.7) B(x, y) =

∫ 1

0

tx−1(1− t)y−1dt.

For i = 1, 2, . . . , p and j = 1, 2, . . . , q, the Wright type hypergeometric function
is defined (see [24]-[26]) by the following series as:

(1.8)

pΨq(z) = pΨq

 (αi, Ai)1,p

; z
(βj , Bj)1,q


=

∞∑
n=0

Γ(α1 +A1n) · · ·Γ(αp +Apn)

Γ(β1 +B1n) · · ·Γ(βq +Bqn)

zn

n!
,

where βr and µs are real positive numbers such that

1 +

q∑
s=1

βs −
p∑
r=1

αr > 0.

Equation (4.1) differs from the generalized hypergeometric function pFq(z)
defined (3.3) only by a constant multiplier. The generalized hypergeometric
function pFq(z) is a special case of pΨq(z) for Ai = Bj = 1, where i = 1, 2, . . . , p
and j = 1, 2, . . . , q:

(1.9)
1

q∏
j=1

Γ(βj)
pFq

 (α1), . . . (αp)
; z

(β1), . . . (βq)

 =
1

p∏
i=1

Γ(αi)
pΨq

 (αi, 1)1,p

; z
(βj , 1)1,q

.
Recently Sharma and Devi [21] defined extended Wright type function in the
following series:

p+1Ψq+1(z, p) = p+1Ψq+1

 (αi, Ai)1,p, (γ, 1)
; (z, p)

(βj , Bj)1,q, (c, 1)
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=

∞∑
n=0

Γ(α1 +A1n) · · ·Γ(αp +Apn)

Γ(β1 +B1n) · · ·Γ(βq +Bqn)

Bp(γ + n, c− γ)zn

Γ(c− γ)n!
,(1.10)

where i = 1, 2, . . . , p and j = 1, 2, . . . , q, <(p) > 0, <(c) > <(γ) > 0 and p ≥ 0.
In this paper, we introduce an extended Wright-Bessel (Bessel-Maitland) func-
tion as defined in (1.3) as:

Jλ,γ,cα,q (z, p) =

∞∑
n=0

Bp(γ + nq, c− γ)

B(γ, c− γ)

(c)nq(−z)n

Γ(α+ λn+ 1)n!
,(1.11)

where p ≥ 0, α, λ, γ, c ∈ C, <(p) > 0, <(λ) ≥ 0, <(α) > −1, <(γ) > 0, <(c) > 0
and Bp(x, y) is an extended beta function (see [2], [3]).

Remark 1.1. i) If we set p = 0 in (1.11), then extended Wright-Bessel function
reduces to the (1.3).

ii) If we set p, q = 0 in (1.11), then extended Wright-Bessel function reduces
to the (1.1).

iii) If α is replaced by α− 1 and z by −z, then (1.11) reduces to

Jλ,γ,cα−1,q(−z) = Eγ,q,cλ,α (z)

which is an extended Mittag-Leffler function (see [14]).
iv) If q = 1 and α is replaced by α− 1 and z by −z, then (1.11) reduces to

Jλ,γ,cα−1,1(−z) = Eγ,cλ,α(z)

which is an extended Mittag-Leffler function (see [18]).

For this continuation of our study, we recall the following result of Oberhet-
tinger [17]

(1.12)

∫ ∞
0

zα−1
(
z + b+

√
z2 + 2bz

)−β
dz

= 2βb−β
(
b

2

)α
Γ(2α)Γ(β − α)

Γ(1 + α+ β)
, 0 < R(α) < R(β).

For various other investigation containing special function, the reader may refer
to the recent work of researchers (see [1], [4], [6], [12], [15], [16]).

In the investigation of various properties and relations of the function
Jλ,γ,cα,q (z) as defined in (1.11), we need the following well known facts. Sneddon
[23] defined Beta Euler and Laplace transforms in following forms:

B(f(z);α, β) =

∫ 1

0

zα−1(1− z)β−1f(z)dz,(1.13)

where <(α) > 0 and <(β) > 0.

L{f(z)} =

∫ ∞
0

e−szf(z)dz,(1.14)

respectively.
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Meijer [11] defined the following K-transform integral equation as:

Rv{f(x); p} =

∫ ∞
0

(px)
1
2Kv(px)f(x)dx,(1.15)

where the parameter p ∈ C and Kv(z) represent a modified Bessel function of
third kind defined in [11].

Varma transform (see [20]) is defined by the following integral equation as:

V (f, k,m; s) =

∫ ∞
0

(sx)m−
1
2Wk,m(sx)f(x)dx,(1.16)

where Wk,m(z) represent Wittaker function (see [9, p. 55]).

2. Integral transforms of an extended Bessel function

In this section, we investigate some integral transforms such as Beta, Laplace,
Varma and K-transforms of an extended Wright-Bessel function as defined in
(1.11) and we express the obtained result in terms of an extended Wright-type
hypergeometric function (1.10).

Theorem 2.1. Let α, λ, γ, c, µ, δ, ν ∈ C, <(α) ≥ −1, <(λ) ≥ 0, <(γ) ≥ 0,
<(µ) ≥ 0, <(c) ≥ 0, <(ν) ≥ 0, p ≥ 0, q ∈ (0, 1)\N. Then the following integral
transforms holds:∫ 1

0

zµ−1(1− z)ν−1Jλ,γ,cα,q (xzδ, p)dz

=
Γ(ν)

Γ(γ)
.3Ψ3

 (c, q), (µ, δ), (γ, 1) ;
|(−x, p)

(α+ 1, λ), (µ+ ν, δ), (c, 1) ;

 .(2.1)

Proof. From (1.11) and (1.13), we obtain∫ 1

0

zµ−1(1− z)ν−1Jλ,γ,cα,q (xzδ, p)dz

=

∫ 1

0

zµ−1(1− z)ν−1

( ∞∑
n=0

Bp(γ + nq, c− γ)

B(γ, c− γ)

(c)nq(−1)n(xzδ)n

Γ(α+ λn+ 1)n!

)
dz.

Interchanging the order of integration and summation, we have∫ 1

0

zµ−1(1− z)ν−1Jλ,γ,cα,q (xzδ, p)dz

=

∞∑
n=0

Bp(γ + nq, c− γ)

B(γ, c− γ)

(c)nq(−1)n(x)n

Γ(α+ λn+ 1)n!

∫ 1

0

zµ+δn−1(1− z)ν−1dz

=

∞∑
n=0

Bp(γ + nq, c− γ)

B(γ, c− γ)

(c)nq(−1)n(x)n

Γ(α+ λn+ 1)n!

Γ(µ+ δ)Γ(ν)

Γ(µ+ ν + δ)
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=
Γ(ν)

Γ(γ)

∞∑
n=0

Bp(γ + nq, c− γ)

Γ(c− γ)

Γ(c+ nq)(−1)n(x)n

Γ(α+ λn+ 1)n!

Γ(µ+ δ)

Γ(µ+ ν + δ)
,

which upon using (1.10), we get the required result. �

From above theorem, we observe the following two cases.
Case (i). If λ = δ and µ = α+ 1, then (2.1) reduces to the following result:∫ 1

0

zα(1− z)ν−1Jλ,γ,cα,q (xzλ, p)dz = Γ(ν)Jδ,γ,cα+ν,q(x)(2.2)

and
Case (ii). If λ = δ and µ = α + 1 and z = (1 − z), then (2.1) reduces to the
following result:∫ 1

0

zµ−1(1− z)αJλ,γ,cα,q (x(1− z)λ, p)dz = Γ(µ)Jδ,γ,cα+µ,q(x).(2.3)

Theorem 2.2. Let α, λ, γ, c, µ, δ ∈ C, <(α) ≥ −1, <(λ) ≥ 0, <(γ) ≥ 0,
<(µ) ≥ 0, <(c) ≥ 0, <(s) ≥ 0, p ≥ 0, q ∈ (0, 1)\N. Then the following integral
transforms holds:
(2.4)∫ ∞

0

zµ−1e−szJλ,γ,cα,q (xzδ, p)dz =
s−µ

Γ(γ)
3Ψ2

 (c, q), (µ, δ), (γ, 1) ;
|(− x

sδ
, p)

(α+ 1, λ), (c, 1) ;

.
Proof. From (1.11) and (1.14), we have∫ ∞

0

zµ−1e−szJλ,γ,cα,q (xzδ, p)dz

=

∫ ∞
0

zµ−1e−sz
( ∞∑

n=0

Bp(γ+nq,c−γ)
B(γ,c−γ)

(c)nq(−1)n(xzδ)n

Γ(α+λn+1)n!

)
dz.

Interchanging the order of integration and summation, we have∫ ∞
0

zµ−1e−szJλ,γ,cα,q (xzδ, p)dz

=

∞∑
n=0

Bp(γ + nq, c− γ)

B(γ, c− γ)

(c)nq(−1)n(x)n

Γ(α+ λn+ 1)n!

∫ ∞
0

zµ+δn−1e−szdz

=

∞∑
n=0

Bp(γ + nq, c− γ)

B(γ, c− γ)

(c)nq(−1)n(x)n

Γ(α+ λn+ 1)n!
s−µ−δnΓ(µ+ δn)

=
s−µ

Γ(γ)

∞∑
n=0

Bp(γ + nq, c− γ)

Γ(c− γ)

Γ(c+ nq)(−1)n(x)n

Γ(α+ λn+ 1)n!
Γ(µ+ δn),

which by using (1.10), we get the required result. �

From above theorem, we observe the following two particular cases:
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(i) If p = 0, q = 1, µ = α+ 1, λ = δ, then (2.4) reduces to∫ ∞
0

zαe−szJλ,γα,1 (xzλ)dz = s−α−1(1 + xs−λ)−γ ,(2.5)

by using the relation
∞∑
n=0

(a)nz
n

n! = (1− z)−a (see [20]), and

(ii) If p = 0, γ = q = 1, µ = α+ 1, λ = δ and x = ±t, then (2.4) reduces to∫ ∞
0

zαe−szJλ,1α,1(∓zλ)dz = s−α−1
∞∑
n=0

(
∓t
sλ

)n
=
s−α−1

1− ∓t
sλ

;

∣∣∣∣∓tsλ
∣∣∣∣ < 1

=
sλ−α−1

sλ ± t
.(2.6)

Theorem 2.3. Let α, λ, δ, ρ, γ, c ∈ C and <(α) ≥ −1, <(γ) ≥ 0, <(δ) ≥ 0,
<(ρ) ≥ 0, <(c) ≥ 0, p ≥ 0 and q ∈ N. Then the following result holds:∫ ∞

0

tδ−1Kµ(st)Jλ,γ,cα,q (ωtρ, p)dt

=
2δ−2

sδΓ(γ)
4Ψ2

 (c, q), (δ ± µ, ρ), (γ, 1) ;
|(−ω( 2

s )ρ, p)
(α+ 1, λ), (c, 1) ;

 .(2.7)

Proof. From (1.11) and (1.15), we have∫ ∞
0

tδ−1Kµ(st)Jλ,γ,cα,q (ωtρ)dt

=

∫ ∞
0

tδ−1Kµ(st)

( ∞∑
n=0

Bp(γ+nq,c−γ)
B(γ,c−γ)

(c)nq(−ωtρ)n

Γ(α+λn+1)n!

)
dt.

By changing the variable t = z
s and interchanging of sum and integration, we

have ∫ ∞
0

(
z

s
)δ−1Kµ(z)

( ∞∑
n=0

Bp(γ + nq, c− γ)

B(γ, c− γ)

(c)nq(−ω)n( zsρ )n

Γ(α+ λn+ 1)n!

)
1

s
dz

= s−δ
∞∑
n=0

Bp(γ + nq, c− γ)

B(γ, c− γ)

(c)nq(− ω
sρ )n

Γ(α+ λn+ 1)n!

∫ ∞
0

(
z

s
)δ+ρn−1Kµ(z)dz.

Now, by using the following Mathai and Saxena ([10, p. 78]) formula∫ ∞
0

xρ−1Kµ(x)dx = 2ρ−2Γ(
ρ± µ

2
),(2.8)

in the above equation, we obtain∫ ∞
0

(
z

s
)δ−1Kµ(z)

( ∞∑
n=0

Bp(γ + nq, c− γ)

B(γ, c− γ)

(c)nq(−ω)n( zsρ )n

Γ(α+ λn+ 1)n!

)
1

s
dz
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=
1

Γ(γ)
s−δ

∞∑
n=0

Bp(γ + nq, c− γ)

Γ(c− γ)

Γ(c+ nq)(− ω
sρ )n

Γ(α+ λn+ 1)n!
2δ−ρn−2Γ(δ + ρn± µ)

which by using (1.10), we get the required result. �

Theorem 2.4. Let α, λ, δ, ρ, γ, µ, νc ∈ C and <(α) ≥ −1, <(γ) ≥ 0, <(δ) ≥
0, <(ρ) ≥ 0, <(c) ≥ 0, p ≥ 0 and q ∈ N. Then the following result holds:∫ ∞

0

e−
st
2 tδ−1Wµ,ν(st)Jλ,γ,cα,q (ωtρ, p)dt

=
1

sδΓ(γ)
.4Ψ3

 (c, q), ( 1
2 ± ν + δ, ρ), (γ, 1) ;

|(− ω
sρ , p)

(α+ 1, λ), (1− µ+ δ, ρ), (c, 1) ;

 .(2.9)

Proof. From (1.11) and (1.16), we have∫ ∞
0

e−
st
2 tδ−1Wµ,ν(st)Jλ,γ,cα,q (ωtρ)dt

=

∫ ∞
0

e−
st
2 tδ−1Wµ,ν(st)

( ∞∑
n=0

Bp(γ + nq, c− γ)

B(γ, c− γ)

(c)nq(−ωtρ)n

Γ(α+ λn+ 1)n!

)
dt.

By changing the variable st = z and interchanging of sum and integration in
above equation yields∫ ∞

0

e−
z
2 (
z

s
)δ−1Wµ,ν(z)Jλ,γ,cα,q (tρ)

1

s
dz

= s−δ
∞∑
n=0

Bp(γ + nq, c−γ)

B(γ, c−γ)

(c)nq(− ω
sρ )n

Γ(α+ λn+ 1)n!

(∫ ∞
0

e−
z
2 (
z

s
)δ+ρn−1Wµ,ν(z)dz

)
.

Now, by using the formula

(2.10)

∫ ∞
0

e−
s
2 sβ−1Wµ,ν(s)ds =

Γ( 1
2 + ν + β)Γ( 1

2 − ν + β)

Γ(1− µ+ β)
,

(where <(β± ν) > − 1
2 ) in above equation (see Mathai and Saxena [10, p. 79]),

we get ∫ ∞
0

e−
z
2 (
z

s
)δ−1Wµ,ν(z)Jλ,γ,cα,q (tρ)

1

s
dz

=
s−δ

Γ(γ)

∞∑
n=0

Bp(γ + nq, c− γ)

Γ(c− γ)

Γ(c+ nq)(− ω
sρ )n

Γ(α+ λn+ 1)n!

Γ( 1
2 ± ν + δ + ρn)

Γ(1− µ+ δ + ρn)

which by using (1.10), we get the required result. �
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3. Unified integral formulas of an extended Bessel function

In this section, we establish two generalized integral formulas containing
extended Wright-Bessel function as defined in (1.11) which is represented in
terms of Wright-type function defined in (1.10) by inserting with the suitable
argument defined in (1.12).

Theorem 3.1. Let α, µ, δ, v, λ, γ, c ∈ C with <(δ) > 0, <(α) > −1, <(λ) > 0,
<(γ) > 0, <(c) > 0, <(µ) > <(δ) > 0, p ≥ 0, q ∈ (0, 1) ∪ N and z > 0. Then
the following result holds:∫ ∞

0

zδ−1
(
z + b+

√
z2 + 2bz

)−µ
Jλ,γ,cα,q

(
y

z + b+
√
z2 + 2bz

)
dz

=
Γ(2δ)bδ−µ

2δ−1Γ(γ)
4Ψ4

 (µ+ 1; 1), (µ− δ, 1), (c, q), (γ, 1);
|(−yb , p)

(α+ 1, λ), (µ, 1), (δ + µ+ 1, 1), (c, 1)

.(3.1)

Proof. Let L1 be the left hand side of (3.1) and applying (1.11) to the integrand
of (3.1), we have

L1 =

∫ ∞
0

zδ−1
(
z + b+

√
z2 + 2bz

)−µ
×
∞∑
n=0

Bp(γ + nq, c− γ)(c)nq
B(γ, c− γ)Γ(λn+ α+ 1)n!

(
− y

(z+b+
√
z2+2bz)

)n
dz.

By interchanging the order of integration and summation, which is verified by
the uniform convergence of the series under the given assumption of Theorem
3.1, we have

L1 =
∞∑
n=0

Bp(γ + nq, c− γ)(c)nq(−1)nyn

B(γ, c− γ)Γ(λn+ α+ 1)n!

∫ ∞
0

zδ−1
(
z + b+

√
z2 + 2bz

)−(µ+n)

dz.

(3.2)

By considering the assumption given in Theorem 3.1, since <(µ+n) > <(δ) > 0,
<(α) > −1 and applying (1.12) to (3.2), we obtain

L1 =
∞∑
n=0

Bp(γ + nq, c− γ)(c)nq(−1)nyn

B(γ, c− γ)Γ(λn+ α+ 1)n!
2(µ+ n)b−(µ+n)(

b

2
)δ

Γ(2δ)Γ(µ+ n− α)

Γ(1 + µ+ δ + n)
.

Applying (1.6), we get

L1 =
Γ(2δ)bδ−µ

2δ−1Γ(γ)

∞∑
n=0

(−1)n

Γ(c− γ)n!

yn

bn
Bp(γ + nq, c− γ)Γ(c+ nq)Γ(µ+ n+ 1)Γ(µ+ n− δ)

Γ(α+ λn+ 1)Γ(µ+ n)Γ(δ + µ+ n+ 1)

which upon using (1.10), we get the required result. �

Theorem 3.2. Let α, µ, δ, v, λ, γ, c ∈ C with <(δ) > 0, <(α) > −1, <(λ) > 0,
<(γ) > 0, <(c) > 0, <(µ) > <(δ) > 0, p ≥ 0, q ∈ (0, 1) ∪ N and z > 0. Then
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the following result holds:∫ ∞
0

zδ−1
(
z + b+

√
z2 + 2bz

)−µ
Jλ,γ,cα,q

(
yz

z+b+
√
z2+2bz

)
dz

=
Γ(µ− δ)bδ−µ

2δ−1Γ(γ)
4Ψ4

 (µ+ 1; 1), (2δ, 2), (c, q), (γ, 1);
| − (y2 , p)

(µ, 1), (α+ 1, λ), (µ+ δ + 1, 2), (c, 1)

.(3.3)

Proof. Let L2 be the left hand side of (3.3) and applying (1.11) to the integrand
of (3.3), we have

L2 =

∫ ∞
0

zδ−1
(
z + b+

√
z2 + 2bz

)−µ
×
∞∑
n=0

Bp(γ + nq, c− γ)(c)nq
B(γ, c− γ)Γ(α+ λn+ 1)n!

(
− yz

z+b+
√
z2+2bz

)n
dz.

By interchanging the order of integration and summation, which is verified by
the uniform convergence of the series under the given assumption of Theorem
3.2, we have

L2 =

∞∑
n=0

Bp(γ + nq, c− γ)(c)nq(−1)nyn

B(γ, c− γ)Γ(α+ λn+ 1)n!

×
∫ ∞

0

zδ+n−1
(
z + b+

√
z2 + 2bz

)−(µ+n)

dz.(3.4)

By considering the assumption given in Theorem 3.2, since R(β) > R(α) > 0,
<(α) > −1 and applying (1.12) to (3.4), we obtain

L2 =
∞∑
n=0

Bp(γ + nq, c− γ)(c)nq(−1)nyn

B(γ, c− γ)Γ(α+ λn+ 1)n!
2(µ+ n)bδ−µ(

1

2δ+n
)
Γ(2δ + 2n)Γ(µ− δ)
Γ(1 + µ+ δ + 2n)

=
Γ(µ− δ)bδ−µ

2δ−1Γ(γ)

∞∑
n=0

Bp(γ + nq, c− γ)(−1)nyn

2nΓ(c− γ)

Γ(c+ nq)Γ(2δ + 2n)Γ(µ+ n+ 1)

Γ(α+ λn+ 1)Γ(µ+ n)Γ(1 + µ+ δ + 2n)

which upon using (1.10), we get the required result. �

4. Special cases

In this section, we present the extended form of generalized Mittag-Leffler
functions which are the special cases of extended Wright-Bessel function defined
in (1.11). Also, we prove four corollaries which are the special cases of obtained
Theorems 3.1 and 3.2.
Case 1. If α is replaced by α − 1 and z by −z, then (1.11) reduces to an
extended Mittag-Leffler function defined as:

(4.1) Jλ,γ,cα−1,q(−z) = Eγ,q,cλ,α (z) =

∞∑
n=0

Bp(γ + nq, c− γ)(c)nq
B(γ, c− γ)Γ(λn+ α)n!

.
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Case 2. If q = 1 and α is replaced by α− 1 and z by −z, then (1.11) reduces
to an extended Mittag-Leffler function

(4.2) Jλ,γ,cα−1,1(−z) = Eγ,cλ,α(z) =

∞∑
n=0

Bp(γ + n, c− γ)(c)n
B(γ, c− γ)Γ(λn+ α)n!

.

Corollary 4.1. Assume that the conditions of Theorem 2.1 are satisfied. Then
the following integral transforms holds:

(4.3)

∫ 1

0

zµ−1(1− z)ν−1Eγ,q,cλ,α (xzδ, p)dz

=
Γ(ν)

Γ(γ)
.3Ψ3

 (c, q), (µ, δ), (γ, 1) ;
|(x, p)

(α, λ), (µ+ ν, δ), (c, 1) ;

 .
Corollary 4.2. Assume that the conditions of Theorem 2.1 are satisfied. Then
the following integral transforms holds:

(4.4)

∫ 1

0

zµ−1(1− z)ν−1Eγ,cλ,α(xzδ, p)dz

=
Γ(ν)

Γ(γ)
.3Ψ3

 (c, 1), (µ, δ), (γ, 1) ;
|(x, p)

(α, λ), (µ+ ν, δ), (c, 1) ;

 .
Corollary 4.3. Assume that the conditions of Theorem 2.2 are satisfied. Then
the following integral transforms holds:

(4.5)

∫ ∞
0

zµ−1e−szEγ,q,cλ,α (xzδ, p)dz

=
s−µ

Γ(γ)
.3Ψ2

 (c, q), (µ, δ), (γ, 1) ;
|( x
sδ
, p)

(α, λ), (c, 1) ;

 .
Corollary 4.4. Assume that the conditions of Theorem 2.2 are satisfied. Then
the following integral transforms holds:

(4.6)

∫ ∞
0

zµ−1e−szEγ,cλ,α(xzδ, p)dz

=
s−µ

Γ(γ)
.3Ψ2

 (c, 1), (µ, δ), (γ, 1) ;
|( x
sδ
, p)

(α, λ), (c, 1) ;

 .
Similarly, we can derives some corollaries by using the conditions of Theo-

rems 2.3 and 2.4.

Corollary 4.5. Assume that the conditions of Theorem 3.1 are satisfied. Then
the following integral formula holds:∫ ∞

0

zδ−1
(
z + b+

√
z2 + 2bz

)−µ
Eγ,q,cλ,α

(
y

z + b+
√
z2 + 2bz

)
dz
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=
Γ(2δ)bδ−µ

2δ−1Γ(γ)
4Ψ4

 (µ+ 1; 1), (µ− δ, 1), (c, q), (γ, 1);
|(−yb , p)

(α, λ), (µ, 1), (δ + µ+ 1, 1), (c, 1)

.(4.7)

Corollary 4.6. Assume that the conditions of Theorem 3.1 are satisfied. Then
the following integral formula holds:∫ ∞

0

zδ−1
(
z + b+

√
z2 + 2bz

)−µ
Eγ,cλ,α

(
y

z + b+
√
z2 + 2bz

)
dz

=
Γ(2δ)bδ−µ

2δ−1Γ(γ)
4Ψ4

 (µ+ 1; 1), (µ− δ, 1), (c, 1), (γ, 1);
|(−yb , p)

(α, λ), (µ, 1), (δ + µ+ 1, 1), (c, 1)

.(4.8)

Corollary 4.7. Assume that the conditions of Theorem 3.2 are satisfied. Then
the following integral formula holds:∫ ∞

0

zδ−1
(
z + b+

√
z2 + 2bz

)−µ
Eγ,q,cλ,α

(
yz

z + b+
√
z2 + 2bz

)
dz

=
Γ(µ− δ)bδ−µ

2δ−1Γ(γ)
4Ψ4

 (µ+ 1; 1), (2δ, 2), (c, q), (γ, 1);
| − (y2 , p)

(µ, 1), (α, λ), (µ+ δ + 1, 2), (c, 1)

.(4.9)

Corollary 4.8. Assume that the conditions of Theorem 3.2 are satisfied. Then
the following integral formula holds:∫ ∞

0

zδ−1
(
z + b+

√
z2 + 2bz

)−µ
Eγ,cλ,α

(
yz

z + b+
√
z2 + 2bz

)
dz

=
Γ(µ− δ)bδ−µ

2δ−1Γ(γ)
4Ψ4

 (µ+ 1; 1), (2δ, 2), (c, 1), (γ, 1);
| − (y2 , p)

(µ, 1), (α, λ), (µ+ δ + 1, 2), (c, 1)

.(4.10)

Concluding Remark. In this paper, we introduced certain integral transforms
and representation formulas for newly defined extended Wright-Bessel function
and express the obtained results in terms of an extended Wright-type hyperge-
ometric function. If letting p = 0, then we have the results of the generalized
Wright-Bessel function and Mittag-Leffler functions proved in ([7], [22]).
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