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Abstract:
Introduction/purpose: The aim of this article is to establish integral trans-
forms of the generalized Lommel-Wright function.

Methods: These transforms are expressed in terms of the Wright Hyper-
geometric function.

Results: Integrals involving the trigonometric, generalized Bessel func-
tion and the Struve functions are obtained.
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Conclusions: Various interesting transforms as the consequence of this
method are obtained.

Key words: Generalized Lommel-Wright functions J(z), Hankel trans-
form, K-transform, Wright function, Whittaker function.

Introduction
The transform defined by the following integral equation

Rν{f(x); p} = g(p, ν) =

∫ +∞

0
(px)1/2Kν(px)f(x)dx (1)

is called the k transformwith p as a complex parameter andKν(px) is called
the Modified Bessel function of the third kind or the Macdonald function,
see (Mathai et al, 2010, p.53). The Hankel transform of a function f(x),
denoted by g(p, ν) is defined as

g(p, ν) =

∫ +∞

0
(px)1/2Jν(px)f(x)dx, p > 0 (2)

where Jν(px) is called the Bessel-Maitland function or the Maitland-Bessel
function (Mathai et al, 2010, p.22 and p.56).

The Wright hypergeometric function defined by the series (Srivastava &
Manocha, 1984):

pψq

 (α1, A1), .., (αp, Ap);

(β1, B1)..., (βq, Bq)

z

 =

+∞∑
k=0

p∏
j=1

Γ(αj +Ajk)z
k

q∏
j=1

Γ(βj +Bjk)k!

, (3)

where the coefficients A1, ....Ap and B1, ....Bq are positive real numbers
such that

1 +

q∑
j=1

Bj −
p∑

j=1

Aj ≥ 0, (4)

can be slightly generalized (3) as given below.

pψq

 (α1, 1), .., (αp, 1);

(β1, 1)..., (βq, 1)

z

 =

p∏
j=1

Γ(αj)

q∏
j=1

Γ(βj)
pFq

 α1, .., αp;

β1, ..., βq

z

 , (5)
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where pFq is the generalized hypergeometric function defined by (Srivas-
tava & Manocha, 1984; Rainville, 1960)

pFq

 α1, .., αp;

β1, ..., βq

z

 =

+∞∑
k=0

(α1)n, ...., (αp)nz
n

(β1)n, ...., (βq)nn!
=

pFq(α1, ..., αp;β1, ...., βq; z), (6)

where (λ)n is the well known Pochhammer symbol (Srivastava &Manocha,
1984).

The series representation of the generalized Lommel Wright function as
(Kachhia & Prajapati, 2016);

Jµ,m
ν,λ (z) =

+∞∑
k=0

(−1)kΓ(k + 1)( z2)
2k+ν+2λ

Γ(λ+ k + 1)mΓ(ν + kµ+ λ+ 1)k!
,

(z ∈ C/(−∞, 0], m ∈ N, ν, λ ∈ C, µ > 0). (7)

Also, we have the following relations of the generalized Lommel Wright
functions with trigonometric functions and the generalized Bessel function
Jµν,λ(z) and the Struve function as follows:

J1,1
1/2,0(z) =

√
2

πz
sin(z) (8)

J1,1
−1/2,0(z) =

√
2

πz
cos(z) (9)

Jµ,1
ν,λ (z) = Jµν,λ(z) (10)

J1,1
ν,1/2(z) = Hν(z). (11)

The following known results of Mathai and Saxena (Mathai & Saxena,
1973):∫ +∞

0
xδ−1Jη(ax)dx =

2δ−1a−δΓ( δ+η
2 )

Γ(1 + η−δ
2 )

, ℜ(η) < ℜ(δ) < 3/2, a > 0 (12)
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∫ +∞

0
xδ−1Kη(ax)dx = 2δ−2a−δΓ(δ ± η)/2, (13)

∫ +∞

0
xδ−1 exp(−at)Kη(ax)dx =

Γ(δ ± η)/2

(2a)δ−1Γ(δ + 1/2)
, (14)

∫ +∞

0
xδ−1 exp(1/2 x)W(η,α)(x)dx =

Γ(1/2± α+ δ)Γ(−η − δ)

Γ(1/2± α− η)
, (15)

∫ +∞

0
xδ−1 exp(−1/2 x)M(η,m)(x)dx =

Γ(2m+ 1)Γ(m+ δ + 1/2)Γ(η − δ)

Γ(m− δ + 1/2)Γ(m+ η + 1/2)
, (16)

∫ +∞

0
xδ−1W(η,α)(x)W(−η,α)(x)dx =

Γ((δ + 1)/2± α)Γ(δ + 1)

2Γ(1 + δ/2± η)
. (17)

Various generalizations and cases of the Lommel-Wright function have
been investigated. For details, see (Paneva-Konovska, 2007; Menaria et
al, 2016; Mondal & Nisar, 2017; Srivastava & Daoust, 1969; Kiryakova,
2000).

Integral formulas involving the Lommel-Wright functions have been de-
veloped by many authors. See e.g., (Choi & Agarwal, 2013; Choi et al,
2014; Jain et al, 2016; Chaurasia & Pandey, 2010). In this sequel, here,
we aim at establishing a certain new generalized integral formula involving
the generalized Lommel-Wright function Jµ,m

ν,λ (z) interesting integral formu-
las which are derived as special cases.

Main results
This section deals with the evaluation of integrals formulas involving the

Lommel-Wright function defined in (7) and the integrals involving the pro-
duct of the Bessel function of first kind, the Kelvin‘s function and Whittaker
function (Whittaker & Watson, 2013) with the generalized Lommel-Wright
function.
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THEOREM 1. Let z ∈ C/(−∞, 0], m ∈ N, ν, λ ∈ C, µ > 0. Then the Hankel
transform of the generalized Lommel-Wright function defined in (7) is given
by ∫ +∞

0
zρ−1Jη(az)J

µ,m
ν,λ (b zw)dz =

1

2

(
b

2

)ν+2λ(2

a

)ρ+w(ν+2λ)

×

2ψm+2

[
(1, 1), (η+ρ+wν+2wλ

2 , w);

(λ+ 1, 1), ..., (λ+ 1, 1), (ν + λ+ 1, µ), ((2+η−(ρ+wν+2wλ)
2 ),−w);(

−b2

4

)(
4

a2

)w]
. (18)

Proof. On using (7) in the integrand of (1) which is verified by uniform con-
vergence of the involved series under the given conditions, we get∫ +∞

0
zρ−1Jη(az)J

µ,m
ν,λ (bzw)dz =

+∞∑
n=0

(−1)nΓ(n+ 1)(b/2)2n+ν+2λ

Γ(λ+ n+ 1)mΓ(ν + λ+ nµ+ 1)n!

∫ +∞

0
zρ+w(2n+ν+2λ)−1Jη(az)dz.

Now using (12) in the above equation we get∫ +∞

0
zρ−1Jη(az)J

µ,m
ν,λ (bzw)dz =

(
1/2

)(
b/2

)ν+2λ(
2/a

)ρ+w(ν+2λ)

×

+∞∑
n=0

Γ(n+ 1)Γ(η + ρ+ wν + 2wλ+ 2wn)/2

(
− b2/4

)n(
4/a2

)wn

Γ(λ+ n+ 1)mΓ(ν + λ+ nµ+ 1)Γ(2 + η − ρ− wν − 2wλ− 2wn)/2 n!

=
1

2

(
b

2

)ν+2λ(2

a

)ρ+w(ν+2λ)

×

2ψm+2

 (1, 1),
(
η+ρ+wν+2wλ

2 , w
)
;

(λ+ 1, 1), ..., (λ+ 1, 1), (ν + λ+ 1, µ),
((

2+η−(ρ+wν+2wλ)
2

)
,−w

)
;(

−b2

4

)(
4

a2

)w]
. (19)

THEOREM 2. Let z ∈ C/(−∞, 0], m ∈ N, ν, λ ∈ C, µ > 0. Then the K-
Transform of the generalized Lommel-Wright function defined in (7) is given

267

Kh
an
,M

.S
.e
ta
l.,
A
st
ud
y
on

in
te
gr
al
tra
ns
fo
rm
s
of
th
e
ge
ne
ra
liz
ed

Lo
m
m
el
-W

rig
ht
fu
nc
tio
n,
pp
.2
63
–2
82



by ∫ +∞

0
zρ−1Kη(az)J

µ,m
ν,λ (b zw)dz =

1

4

(
b

2

)ν+2λ(2

a

)ρ+w(ν+2λ)

×

2ψm+1

[
(1, 1), (ρ+wν+2wλ±η

2 , w);

(λ+ 1, 1), ..., (λ+ 1, 1), (ν + λ+ 1, µ);

(
−b2

4

)(
4

a2

)w]
. (20)

Proof. On using (7) in the integrand of (2) which is verified by uniform con-
vergence of the involved series under the given conditions, we get∫ +∞

0
zρ−1Kη(az)J

µ,m
ν,λ (bzw)dz =

+∞∑
n=0

(−1)nΓ(n+ 1)(b/2)2n+ν+2λ

Γ(λ+ n+ 1)mΓ(ν + λ+ nµ+ 1)n!

∫ +∞

0
zρ+w(2n+ν+2λ)−1Kη(az)dz.

Now using (13) in the above equation we get∫ +∞

0
zρ−1Kη(az)J

µ,m
ν,λ (bzw)dz =

(
1/4

)(
b/2

)ν+2λ(
2/a

)ρ+w(ν+2λ)

×

+∞∑
n=0

Γ(n+ 1)Γ(ρ+ wν + 2wλ± η + 2wn)/2

(
− b2/4

)n(
4/a2

)nw

Γ(λ+ n+ 1)mΓ(ν + λ+ nµ+ 1)n!

=
1

4

(
b

2

)ν+2λ(2

a

)ρ+w(ν+2λ)

2ψm+1

[
(1, 1), (ρ+wν+2wλ±η

2 , w);

(λ+ 1, 1), ..., (λ+ 1, 1), (ν + λ+ 1, µ);

(
−b2

4

)(
4

a2

)w]
. (21)

THEOREM 3. Let z ∈ C/(−∞, 0], m ∈ N, ν, λ ∈ C, µ > 0. Then the K-
Transform of the generalized Lommel-Wright function defined in (7) is given
by

∫ +∞

0
zρ−1 exp(−az)Kη(az)J

µ,m
ν,λ (b zw)dz =

2a
√
π

(
b/2

)ν+2λ

(2a)ρ+w(ν+2λ)
×

2ψm+2

[
(1, 1), (ρ+ wν + 2wλ± η, 2w);

(λ+ 1, 1), ..., (λ+ 1, 1), (ν + λ+ 1, µ), (ρ+ wν + 2wλ+ 1/2, 2w);
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(
−b2

4(4a2)w

)]
. (22)

Proof. On using (7) in the integrand of (3) which is verified by uniform con-
vergence of the involved series under the given conditions, we get∫ +∞

0
zρ−1 exp(−az)Kη(az)J

µ,m
ν,λ (bzw)dz =

+∞∑
n=0

(−1)nΓ(n+ 1)(b/2)2n+ν+2λ

Γ(λ+ n+ 1)mΓ(ν + λ+ nµ+ 1)n!
×∫ +∞

0
zρ+w(2n+ν+2λ)−1 exp(−az)Kη(az)dz. (23)

Now using (14) in the above equation we get

∫ +∞

0
zρ−1 exp(−az)Kη(az)J

µ,m
ν,λ (bzw)dz =

2a
√
π

(
b/2

)ν+2λ

(2a)ρ+w(ν+2λ)
×

+∞∑
n=0

Γ(n+ 1)Γ(ρ+ wν + 2wλ± η + 2wn)( −b2

4(4a)w )
n

Γ(λ+ n+ 1)mΓ(ν + λ+ nµ+ 1)(ρ+ wν + 2wλ+ 1/2, 2w)n!

=
2a

√
π(b/2)ν+2λ

(2a)ρ+w(ν+2λ)
×

2ψm+2

[
(1, 1), (ρ+ wν + 2wλ± η, 2w);

(λ+ 1, 1), ..., (λ+ 1, 1), (ν + λ+ 1, µ), (ρ+ wν + 2wλ+ 1/2, 2w);(
−b2

4(4a2)w

)]
. (24)

THEOREM 4. Let z ∈ C/(−∞, 0], m ∈ N, ν, λ ∈ C, µ > 0. Then the pro-
duct of the Whittaker function and the generalized Lommel-Wright function
defined in (7) is given by

∫ +∞

0
zρ−1 exp(az/2)Wη,α(az)J

µ,m
ν,λ (w zθ)dz =

(
w/2

)ν+2λ

(a)ρ+θ(ν+2λ)Γ(1/2± α− η)

3ψm+1

[
(1, 1), (1/2± α+ ρ+ νθ + 2λθ, 2θ), (−η − ρ− νθ − 2θλ,−2θ);

(λ+ 1, 1), ..., (λ+ 1, 1), (ν + λ+ 1, µ);
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(
−w2

4(a2)θ

)]
. (25)

Proof. Putting az = x, adz = dx as z → 0, x → 0 and z → +∞, x → +∞
and using (7) in the integrand of (4) which is verified by uniform conver-
gence of the involved series under the given conditions, we get∫ +∞

0
zρ−1 exp(az/2)Wη,α(az)J

µ,m
ν,λ (wzθ)dz =(

w/2

)ν+2λ

(a)ρ+θ(ν+2λ)

+∞∑
n=0

Γ(n+ 1)

(
−w2

4(a2)θ

)n

Γ(λ+ n+ 1)mΓ(ν + λ+ nµ+ 1)n!
×∫ +∞

0
xρ+θ(2n+ν+2λ)−1 exp(x/2)Wη,α(x)dx.

Now using (15) in the above equation we get∫ +∞

0
zρ−1 exp(az/2)Wη,α(az)J

µ,m
ν,λ (wzθ)dz =

(w/2)ν+2λ

(a)ρ+θ(ν+2λ)Γ(1/2± α− η)
×

+∞∑
n=0

[
Γ(n+ 1)Γ(1/2± α+ ρ+ θν + 2θλ+ 2θ n)Γ(−η − ρ− θν − 2θλ− 2θ n)

Γ(λ+ n+ 1)mΓ(ν + λ+ nµ+ 1)n!

×
(

−w2

4(a2)θ

)n]
=

(
w/2

)ν+2λ

(a)ρ+θ(ν+2λ)Γ(1/2± α− η)
×

3ψm+1

[
(1, 1), (1/2± α+ ρ+ θν + 2θλ, 2θ), (−η − ρ− νθ − 2θλ,−2θ);

(λ+ 1, 1), ..., (λ+ 1, 1), (ν + λ+ 1, µ);(
−w2

4(a2)θ

)]
. (26)

THEOREM 5. Let z ∈ C/(−∞, 0], m ∈ N, ν, λ ∈ C, µ > 0. Then the pro-
duct of the Whittaker function and the generalized Lommel-Wright function
defined in (7) is given by∫ +∞

0
zρ−1 exp(−az/2)Mη,α(az)J

µ,m
ν,λ (w zθ)dz =
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(
w/2

)ν+2λ

(1/a)θ(ν+2λ)Γ(2α+ 1)

(a)ρΓ(α+ η + 1/2)
×

3ψm+2

[
(1, 1), (α+ ρ+ 1/2 + νθ + 2λθ, 2θ), (η − ρ− νθ − 2θλ,−2θ);

(λ+ 1, 1), ..., (λ+ 1, 1), (ν + λ+ 1, µ), (α− ρ− θν − 2θλ+ 1/2,−2θ);(
−w2

4(a2)θ

)]
. (27)

Proof. Putting az = x, adz = dx as z → 0, x → 0 and z → +∞, x → +∞
and using (7) in the integrand of (5) which is verified by uniform conver-
gence of the involved series under the given conditions, we get

∫ +∞

0
zρ−1 exp(−az/2)Mη,α(az)J

µ,m
ν,λ (wzθ)dz =

(
w/2

)ν+2λ

(1/a)θ(ν+2λ)

(a)ρ
×

+∞∑
n=0

Γ(n+ 1)

(
−w2

4(a2)θ

)n

Γ(λ+ n+ 1)mΓ(ν + λ+ nµ+ 1)n!
×∫ +∞

0
xρ+θ(2n+ν+2λ)−1 exp(−x/2)Mη,α(x)dx.

Now using (16) in the above equation we get∫ +∞

0
zρ−1 exp(−az/2)Mη,α(az)J

µ,m
ν,λ (wzθ)dz =

(w/2)ν+2λ(1/a)θ(ν+2λ)Γ(2α+ 1)

(a)ρΓ(α+ η + 1/2)
×

+∞∑
n=0

[
Γ(n+ 1)Γ(α+ ρ+ θν + 2θλ+ 1/2 + 2θ n)Γ(η − ρ− θν − 2θλ− 2θ n)

Γ(λ+ n+ 1)mΓ(ν + λ+ nµ+ 1)Γ(α− ρ− θν − 2θλ− 2nθ + 1/2)n!
×

(
−w2

4(a2)θ

)n]
=

(
w/2

)ν+2λ

(1/a)θ(ν+2λ)Γ(2α+ 1)

(a)ρΓ(α+ η + 1/2)
×

3ψm+2

[
(1, 1), (α+ ρ+ 1/2 + νθ + 2λθ, 2θ), (η − ρ− νθ − 2θλ,−2θ);

(λ+ 1, 1), ..., (λ+ 1, 1), (ν + λ+ 1, µ), (α− ρ− θν − 2θλ+ 1/2,−2θ);(
−w2

4(a2)θ

)]
. (28)
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THEOREM 6. Let z ∈ C/(−∞, 0], m ∈ N, ν, λ ∈ C, µ > 0. Then the pro-
duct of the Whittaker function and the generalized Lommel-Wright function
defined in (7) is given by

∫ +∞

0
zρ−1Wη,α(az)W−η,α(az)J

µ,m
ν,λ (w zθ)dz =

(
w/2

)ν+2λ

(1/a)θ(ν+2λ)

(a)ρ

3ψm+2

[
(1, 1), (ρ+θ(ν+2λ)+1

2 ± α, θ), (ρ+ θ(ν + 2λ) + 1, 2θ);

(λ+ 1, 1), ..., (λ+ 1, 1), (ν + λ+ 1, µ), 2(1 + ρ+θ(ν+2λ)
2 ± η, θ);(

−w2

4(a2)θ

)]
. (29)

Proof. Putting az = x, adz = dx as z → 0, x → 0 and z → +∞, x → +∞
and using (7) in the integrand of (6) which is verified by uniform conver-
gence of the involved series under the given conditions, we get

∫ +∞

0
zρ−1W−η,α(az)Wη,α(az)J

µ,m
ν,λ (wzθ)dz =

(
w/2

)ν+2λ

(1/a)θ(ν+2λ)

(a)ρ
×

+∞∑
n=0

Γ(n+ 1)

(
−w2

4(a2)θ

)n

Γ(λ+ n+ 1)mΓ(ν + λ+ nµ+ 1)n!
×∫ +∞

0
xρ+θ(2n+ν+2λ)−1W−η,α(x)Wη,α(x)dx.

Now using (17) in the above equation we get∫ +∞

0
zρ−1W−η,α(az)Wη,α(az)J

µ,m
ν,λ (wzθ)dz =

(w/2)ν+2λ(1/a)θ(ν+2λ)

(a)ρ
×

+∞∑
n=0

Γ(n+ 1)Γ(ρ+θ(ν+2λ+2n+1)
2 ± α)Γ(ρ+ θν + 2θλ+ 2θ n)( −w2

4(a2)θ )
n

Γ(λ+ n+ 1)mΓ(ν + λ+ nµ+ 1)2Γ(1 + ρ+θ(ν+2λ+2n)
2 ± η)n!

=

(
w/2

)ν+2λ

(1/a)θ(ν+2λ)

(a)ρ
×
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3ψm+2

[
(1, 1), (ρ+θ(ν+2λ)+1

2 ± α, θ), (ρ+ θ(ν + 2λ) + 1, 2θ);

(λ+ 1, 1), ..., (λ+ 1, 1), (ν + λ+ 1, µ), 2(1 + ρ+θ(ν+2λ)
2 ± η, θ);(

−w2

4(a2)θ

)]
. (30)

Special cases
In this section, we get some integral formulas involving a trigonometric

function and the generalized Lommel-Wright function as follows:

COROLLARY 1. If we take m = 1, µ = 1, λ = 0 and ν = 1/2 in (1) and then
by using (8), we derive the following integral formula:

∫ +∞
0 zρ−w/2−1Jη(az) sin(b z

w)dz =

(
b/4

)
√
π

(
2
a

)ρ+w/2

×

1ψ2

[
(η+ρ+w/2

2 , w);

(3/2, 1), ((2+η−(ρ+w/2)
2 ),−w);

(
−b2

4

)(
4
a2

)w
]
. (31)

COROLLARY 2. If we take m = 1, µ = 1, λ = 0 and ν = 1/2 in (2) and then
by using (8), we obtain:∫ +∞

0
zρ−w/2−1Kη(az) sin(b z

w)dz =

(
b/8

)√
π

(
2

a

)ρ+w/2

×

1ψ1

[
(ρ+w/2±η

2 , w);

(3/2, 1);

(
−b2

4

)(
4

a2

)w
]
. (32)

COROLLARY 3. If we take m = 1, µ = 1, λ = 0 and ν = 1/2 in (3) and then
by using (8), we obtain:∫ +∞

0
zρ−w/2−1 exp(−az)Kη(az) sin(b z

w)dz =

(
π ab

(2a)ρ+w/2

)
×

1ψ2

[
(ρ+ w/2± η, 2w);

(3/2, 1), (ρ+ w/2 + 1/2, 2w);

(
−b2

4(4a2)w

)]
. (33)
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COROLLARY 4. If we take m = 1, µ = 1, λ = 0 and ν = 1/2 in (4) and then
by using (8), we obtain:∫ +∞

0
zρ−θ/2−1 exp(az/2)Wη,α(az) sin(w zθ)dz =(

w/2
√
π

(a)ρ+w/2(Γ(1/2± α− η))

)
×

2ψ1

[
(1/2± α+ ρ+ θ/2, 2θ), (η − ρ− θ/2,−2θ);

(3/2, 1);

(
−w2

4(a2)θ

)]
. (34)

COROLLARY 5. If we take m = 1, µ = 1, λ = 0 and ν = 1/2 in (5) and then
by using (8), we obtain:∫ +∞

0
zρ−θ/2−1 exp(−az/2)Mη,α(az) sin(w zθ)dz =(

w/2
√
π(1/a)θ/2Γ(2α+ 1)

(a)ρ(Γ(α+ η + 1/2))

)
×

2ψ2

[
(α+ ρ+ θ/2, 2θ), (η − ρ− θ/2,−2θ);

(3/2, 1), (α− θ + 1/2,−2θ);

(
−w2

4(a2)θ

)]
. (35)

COROLLARY 6. If we take m = 1, µ = 1, λ = 0 and ν = 1/2 in (6) and then
by using (8), we obtain:∫ +∞

0
zρ−θ/2−1Wη,α(az)W−η,α(az) sin(w zθ)dz =

(
w/2

√
π(1/a)θ/2

(a)ρ

)
2ψ2

[
(ρ+θ/2+1

2 ± α, θ), (ρ+ θ/2 + 1, 2θ);×
(3/2, 1), 2(1 + ρ+θ/2

2 ± η, θ);

(
−w2

4(a2)θ

)]
. (36)

COROLLARY 7. If we take m = 1, µ = 1, λ = 0 and ν = −1/2 in (1) and then
by using (9), we derive the following integral formula:∫ +∞

0
zρ−w/2−1Jη(az) cos(z)dz =

√(
π

4

)(
2/a

)ρ−w/2

×

1ψ2

[
(η+ρ−w/2

2 , w);

(1/2, 1), ((2+η−(ρ−w/2)
2 ),−w);

(
−b2

4

)(
4

a2

)w
]
. (37)
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COROLLARY 8. If we take m = 1, µ = 1, λ = 0 and ν = −1/2 in (2) and
then by using (9), we obtain:∫ +∞

0
zρ−w/2−1Kη(az) cos(z)dz = 1/4

√
π

(
2

a

)ρ−w/2

×

1ψ1

[
(ρ−w/2±η

2 , w);

(1/2, 1);

(
−b2

4

)(
4

a2

)w
]
. (38)

COROLLARY 9. If we take m = 1, µ = 1, λ = 0 and ν = −1/2 in (3) and
then by using (9), we obtain:∫ +∞

0
zρ−w/2−1 exp(−az)Kη(az) cos(b z

w)dz =

(
2aπ

(2a)ρ−w/2

)
×

1ψ2

[
(ρ− w/2± η, 2w);

(1/2, 1), (ρ− w/2 + 1/2, 2w);

(
−b2

4(4a2)w

)]
. (39)

COROLLARY 10. If we take m = 1, µ = 1, λ = 0 and ν = −1/2 in (4) and
then by using (9), we obtain:∫ +∞

0
zρ−θ/2−1 exp(az/2)Wη,α(az) cos(w zθ)dz =( √

π

(a)ρ−θ/2(Γ(1/2± α− η))

)
×

2ψ1

[
(1/2± α+ ρ− θ/2, 2θ), (η − ρ+ θ/2,−2θ);

(1/2, 1);

(
−w2

4(a2)θ

)]
. (40)

COROLLARY 11. If we take m = 1, µ = 1, λ = 0 and ν = −1/2 in (5) and
then by using (9), we obtain:∫ +∞

0
zρ−θ/2−1 exp(−az/2)Mη,α(az) cos(w zθ)dz =(√

π(1/a)−θ/2Γ(2α+ 1)

(a)ρ(Γ(α+ η + 1/2))

)
×

2ψ2

[
(α+ ρ− θ/2 + 1/2, 2θ), (η − ρ+ θ/2,−2θ);

(1/2, 1), (α− ρ+ θ + 1/2,−2θ);

(
−w2

4(a2)θ

)]
. (41)
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COROLLARY 12. If we take m = 1, µ = 1, λ = 0 and ν = −1/2 in (6) and
then by using (9), we obtain:∫ +∞

0
zρ−θ/2−1Wη,α(az)W−η,α(az) cos(w zθ)dz =

(√
π(1/a)−θ/2

(a)ρ

)
×

2ψ2

[
(ρ−θ/2+1

2 ± α, θ), (ρ− θ/2 + 1, 2θ);

(1/2, 1), 2(1 + ρ−θ/2
2 ± η, θ);

(
−w2

4(a2)θ

)]
. (42)

COROLLARY 13. If we take m = 1 in (1) and then by using (10), we derive
the following integral formula:∫ +∞

0
zρ−1Jη(az)J

µ,1
ν,λ (b z

w)dz =

(
1/2

)(
b/2

)ν+2λ(
2/a

)ρ+w(ν+2λ)

×

2ψ3

[
(1, 1)(η+ρ+wν+2wλ

2 , w);

(λ+ 1, 1), (ν + λ+ 1, µ), ((2+η−(ρ+wν+2wλ)
2 ),−w);(

−b2

4

)(
4

a2

)w]
. (43)

COROLLARY 14. If we takem = 1 in (2) and then by using (10), we obtain:∫ +∞

0
zρ−1Kη(az)J

µ,1
ν,λ (b z

w)dz =

(
1/4

)(
b/2

)ν+2λ(
2/a

)ρ+w(ν+2λ)

×

2ψ2

[
(1, 1), (ρ+wν+2wλ±η

2 , w);

(λ+ 1, 1), (ν + λ+ 1, µ);

(
−b2

4

)(
4

a2

)w]
. (44)

COROLLARY 15. If we takem = 1 in (3) and then by using (10), we obtain:∫ +∞

0
zρ−1 exp(−az)Kη(az)J

µ,1
ν,λ (b z

w)dz =

(
2a

√
π(b/2)ν+2λ

(2a)ρ+w(ν+2λ)

)
×

2ψ3

[
(1, 1), (ρ+ wν + 2wλ± η, 2w);

(λ+ 1, 1), (ν + λ+ 1, µ), (ρ+ w(ν + 2λ) + 1/2, 2w);(
−b2

4(4a2)w

)]
. (45)

COROLLARY 16. If we takem = 1 in (4) and then by using (10), we obtain:∫ +∞

0
zρ−1 exp(az/2)Wη,α(az)J

µ,1
ν,λ (w zθ)dz =
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(
(w/2)ν+2λ

(a)ρ+θ(ν+2λ)(Γ(1/2± α− η))

)
×

3ψ2

[
(1, 1)(1/2± α+ ρ+ θν + 2θλ, 2θ), (η − ρ− θν − 2θλ,−2θ);

(λ+ 1, 1), (ν + λ+ 1, µ);(
−w2

4(a2)θ

)]
. (46)

COROLLARY 17. If we takem = 1 in (5) and then by using (10), we obtain:∫ +∞

0
zρ−1 exp(−az/2)Mη,α(az)J

µ,1
ν,λ (w zθ)dz =(

(w/1)ν+2λ(1/a)θ(ν+2λ)Γ(2α+ 1)

(a)ρ(Γ(α+ η + 1/2))

)
×

3ψ3

[
(1, 1), (α+ ρ+ θν + 2θλ+ 1/2, 2θ), (η − ρ− θν − 2θλ,−2θ);

(λ+ 1, 1), (ν + λ+ 1, µ), (α− ρ− θν − 2θλ+ 1/2,−2θ);(
−w2

4(a2)θ

)]
. (47)

COROLLARY 18. If we takem = 1 in (6) and then by using (10), we obtain:∫ +∞

0
zρ−1Wη,α(az)W−η,α(az)J

µ,1
ν,λ (w zθ)dz =

(
(w/2)ν+2λ(1/a)θ(ν+2λ)

(a)ρ

)
×

3ψ3

[
(1, 1), (ρ+θ(ν+2λ)+1

2 ± α, θ), (ρ+ θ(ν + 2λ) + 1, 2θ);

(λ+ 1, 1), (ν + λ+ 1, µ), 2(1 + ρ+θ(ν+2λ)
2 ± η, θ);

(
−w2

4(a2)θ

)]
.(48)

COROLLARY 19. If we take m = 1, µ = 1 and λ = 1/2 in (1) and then by
using (11), we derive the following integral formula:

∫ +∞
0 zρ−1Jη(az)Hν(b z

w)dz =

(
1/2

)(
b/2

)ν+1(
2/a

)ρ+w(ν+1)

×

2ψ3

[
(1, 1)(η+ρ+wν+w

2 , w);

(3/2, 1), (ν + 3/2, 1), ((2+η−(ρ+wν+w)
2 ),−w);

(
−b2

4

)(
4
a2

)w
]
.(49)

COROLLARY 20. If we take m = 1, µ = 1 and λ = 1/2 in (2) and then by
using (11), we obtain:∫ +∞

0
zρ−1Kη(az)Hν(b z

w)dz =

(
1/4

)(
b/2

)ν+1(
2/a

)ρ+w(ν+1)

×
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2ψ2

[
(1, 1), (ρ+wν+w±η

2 , w);

(3/2, 1), (ν + 3/2, µ);

(
−b2

4

)(
4

a2

)w]
. (50)

COROLLARY 21. If we take m = 1, µ = 1 and λ = 1/2 in (3) and then by
using (11), we obtain:∫ +∞

0
zρ−1 exp(−az)Kη(az)Hν(b z

w)dz =

(
2a

√
π(b/2)ν+1

(2a)ρ+w(ν+1)

)
×

2ψ3

[
(1, 1), (ρ+ wν + w ± η, 2w);

(3/2, 1), (ν + 3/2, 1), (ρ+ w(ν + 1) + 1/2, 2w);

(
−b2

4(4a2)w

)]
. (51)

COROLLARY 22. If we take m = 1, µ = 1 and λ = 1/2 in (4) and then by
using (11), we obtain:∫ +∞

0
zρ−1 exp(az/2)Wη,α(az)Hν(w zθ)dz =

(
(w/2)ν+1

(a)ρ+θ(ν+1)(Γ(1/2± α− η))

)
3ψ2

[
(1, 1)(1/2± α+ ρ+ θν + θ, 2θ), (η − ρ− θν − θ,−2θ);

(3/2, 1), (ν + 3/2, 1);(
−w2

4(a2)θ

)]
. (52)

COROLLARY 23. If we take m = 1, µ = 1 and λ = 1/2 in (5) and then by
using (11), we obtain:∫ +∞

1
zρ−1 exp(−az/2)Mη,α(az)Hν(w zθ)dz =(
(w/2)ν+1(1/a)θ(ν+1)Γ(2α+ 1)

(a)ρ(Γ(α+ η + 1/2))

)
×

3ψ3

[
(1, 1), (α+ ρ+ θν + θ + 1/2, 2θ), (η − ρ− θν − θ,−2θ);

(3/2, 1), (ν + 3/2, 1), (α− ρ− θν − θ + 1/2,−2θ);(
−w2

4(a2)θ

)]
. (53)

COROLLARY 24. If we take m = 1, µ = 1 and λ = 1/2 in (6) and then by
using (11), we obtain:∫ +∞

0
zρ−1Wη,α(az)W−η,α(az)Hν(w zθ)dz =

(
(w/2)ν+1(1/a)θ(ν+1)

(a)ρ

)
×
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3ψ3

[
(1, 1), (ρ+θ(ν+1)+1

2 ± α, θ), (ρ+ θ(ν + 1) + 1, 2θ);

(3/2, 1), (ν + 3/2, 1), 2(1 + ρ+θ(ν+1)
2 ± η, θ);

(
−w2

4(a2)θ

)]
. (54)
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Резюме:

Введение/цель: Целью данной статьи является устано-
вление интегральных преобразований обобщенной функ-
ции Ломмеля-Райта.

Методы: Эти преобразования выражаются в терминах
гипергеометрической функции Райта.

Результаты: В результате получены интегралы с три-
гонометрическими, обобщенными функциями Бесселя и
Струве.

Выводы: Вследствие применения данного метода получа-
ются различные интересные преобразования.

Ключевые слова: обобщенные функции Ломмеля-Райта
J(z), преобразование Ханкеля, К-преобразование, функция
Райта, функция Уиттекера.

СТУДИЈА О ИНТЕГРАЛНИМ ТРАНСФОРМАЦИЈАМА
ГЕНЕРАЛИЗОВАНE ФУНКЦИЈE ЛОМЕЛА И РАЈТА
Мохамед Саид Канa, Сиразул Хакб,
Мохарам Али Канв, Никола Фабианог
a Универзитет здравствених наука Сефако Макгато,
Департман за математику и примењену математику,
Га-Ранкува, Република Јужна Африка

б Универзитет Ј. С., Одељење за примењене науке, Шикохабад,
Фирозабад, Утар Прадеш, Република Индија

в Универзитет Умару Муса Иарадуа, Департман за математику и
статистику, Катсина, Савезна Република Нигерија

г Универзитет у Београду, Институт за нуклеарне науке ”Винча”-
Институт од националног значаја за Републику Србију, Београд,
Република Србија, аутор за преписку

ОБЛАСТ: математика
ВРСТА ЧЛАНКА: оригинални научни рад

Сажетак:

Увод/циљ: Циљ овог рада јесте успостављање интеграл-
них трансформација генерализоване функције Ломела и
Рајта.
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Методе: Интегралнетрансформације изражене су помоћу
Рајтове хипергеометријске функције.

Резултати: Добијени су интеграли који укључују тригоно-
метријске, генерализоване Беселове и Струвеове функци-
је.

Закључак: Као последице ове методе добијају се разне за-
нимљиве трансформације.

Кључне речи: генерализоване функције Ломела и Рајта
Ј(z), Ханкелова трансформација, К-трансформација, Рај-
това функција, Витакерова функција.

Paper received on / Дата получения работы / Датум пријема чланка: 10.02.2022.
Manuscript corrections submitted on / Дата получения исправленной версии работы /
Датум достављања исправки рукописа: 14.03.2022.
Paper accepted for publishing on / Дата окончательного согласования работы / Датум
коначног прихватања чланка за објављивање: 16.03.2022.

© 2022 The Authors. Published by Vojnotehnički glasnik / Military Technical Courier
(http://vtg.mod.gov.rs, http://втг.мо.упр.срб). This article is an open access article distributed under
the terms and conditions of the Creative Commons Attribution license
(http://creativecommons.org/licenses/by/3.0/rs/).

© 2022 Авторы. Опубликовано в ”Военно-технический вестник / Vojnotehnički glasnik / Military
Technical Courier” (http://vtg.mod.gov.rs, http://втг.мо.упр.срб). Данная статья в открытом доступе
и распространяется в соответствии с лицензией ”Creative Commons”
(http://creativecommons.org/licenses/by/3.0/rs/).

© 2022 Аутори. Објавио Војнотехнички гласник / Vojnotehnički glasnik / Military Technical Courier
(http://vtg.mod.gov.rs, http://втг.мо.упр.срб). Ово је чланак отвореног приступа и дистрибуира се
у складу са Creative Commons лиценцом (http://creativecommons.org/licenses/by/3.0/rs/).

282

VO
JN

O
TE

H
N
IČ
KI

G
LA

SN
IK

/M
IL
IT
AR

Y
TE

C
H
N
IC
AL

C
O
U
R
IE
R
,2
02
2,
Vo

l.
70
,I
ss
ue

2

http://vtg.mod.gov.rs
http://втг.мо.упр.срб
http://creativecommons.org/licenses/by/3.0/rs/
http://vtg.mod.gov.rs
http://втг.мо.упр.срб
http://creativecommons.org/licenses/by/3.0/rs/
http://vtg.mod.gov.rs
http://втг.мо.упр.срб
http://creativecommons.org/licenses/by/3.0/rs/

