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1. Introduction
The Srivastava polynomials or general class of polynomials introduced by Srivastava [13] are
represented in the following summation form

Sλ
N(x)=

[N/λ]∑
κ=0

(−N)λκ
κ!

AN,κxκ, N = 0,1,2, . . . , (1)

where λ is an arbitrary positive integer and the coefficients AN,κ (N,κ ≥ 0) are arbitrary
constant of real or complex numbers.
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For A j,B j,δ, c,d ∈C ( j = 1, . . . ,m) the generalized multiindex Bessel function introduced by
Nisar et al. [7] and is given by the following summation form

J(A j)m,δ,c
(B j)m,µ,d(x)=

∞∑
κ=0

cκ(δ)µκ
m∏

j=1
Γ

(
A jκ+B j + d+1

2

) xκ

κ!
, m ∈ N , (2)

where
m∑

j=1
Re(A j) > max{0,Re(µ)−1}, µ > 0, Re(B j) > 0, Re(δ) > 0 and here (δ)υ denotes the

Pochhammer symbol defined for δ,υ ∈C in terms of the Gamma function by

(δ)υ = Γ(δ+υ)
Γ(δ)

=
{

1, υ= 0,δ ∈C\{0},
δ(δ+1), . . . , (δ+n−1), υ= n ∈N, δ ∈C .

(3)

2. Preliminaries and Definitions
For A j,B j,δ ∈ C, µ > 0, Re(δ) > 0, Choi and Agarwal [4] introduced the multiindex Bessel

function in the following summation form, provided that
m∑

j=1
Re(A j) > max{0;Re(µ)−1} and

Re(B j)>−1,

J
(A j)m,δ
(B j)m,µ (x)=

∞∑
κ=0

(δ)µκ
m∏

j=1
Γ(A jκ+B j +1)

(−x)κ

κ!
, m ∈N. (4)

For our present investigation, we recall the following integral formulae which are given by
Lavoie-Trottier [4] and Oberhettinger [8] in equations (5) and (6) respectively,∫ 1

0
ξϵ−1(1−ξ)2ε−1

(
1− ξ

3

)2υ−1(
1− ξ

4

)ε−1
dξ=

(
4
9

)υ Γ(υ)Γ(ϵ)
Γ(υ+ϵ) , (5)

where Re(υ)> 0 and Re(ϵ)> 0,∫ ∞

0
ξυ−1(ξ+C+

√
ξ2 +2Cξ )

−ε
dξ= 2ε

Cε

(
C
2

)υ Γ(2υ)Γ(ϵ−υ)
Γ(1+υ+ϵ) , (6)

where Re(ϵ)>Re(υ)> 0.

Let f (x) =
∞∑
κ=0

Cκxκ and g(x) =
∞∑
κ=0

Dκxκ are two analytic functions with their radii of

convergence R f and Rg respectively, then their Hadamard product [9], [15] is given by the
following power series

f ∗ g(x)= g∗ f (x)=
∞∑
κ=0

CκDκxκ, |x| < R, (7)

where Rc ≥ R f ·Rg is the radius of convergence of the composite series.
Now the generalized hypergeometric function [3] in terms of Pochhammer symbol is

expressed as follows with p and q,

pFq

[
ϑ1, . . . ,ϑp;
ζ1, . . . ,ζq; x

]
=

∞∑
κ=0

(ϑ1)κ, . . . , (ϑp)κ
(ζ1)κ, . . . , (ζq)κ

xκ

κ!
, (8)

where x,ϑ1, . . . ,ϑp ; ζ1, . . . ,ζq ∈C with ζ1, . . . ,ζq are positive integers.
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For x ∈ C,ϑ j,β j ∈ C and a j,b j ∈ R the definition of Fox-Wright function pψq (see [16]) is
defined as below:

pψq

[
(ai,ϑi)1,p
(b j,β j)1,q

x
]
=

∞∑
κ=0

Γ(a1 +ϑ1κ), . . . ,Γ(ap +ϑpκ)

Γ(b1 +β1κ), . . . ,Γ(bq +βqκ)
xκ

κ!
, (9)

where ϑi,β j ̸= 0; i = 1, . . . , p; j = 1, . . . , q and for all values of the x under the condition:

1+
q∑

j=1
β j −

p∑
i=1

ϑi > 0 . (10)

3. Main Results
Theorem 3.1. Let ξ > 0, ν,ε ∈ C be such that Re(ν) > 0, Re(ϵ) > 0 and the conditions given in
(1) and (2) are satisfied, then for the product of Srivastava polynomials Sλ

N(·) and generalized
multiindex Bessel function J(·), the following integral formula holds true∫ 1

0
ξν−1(1−ξ)2ε−1

(
1− ξ

3

)2ν−1(
1− ξ

4

)ε−1
Sλ

N(x)J(A j)m,δ,c
(B j)m,µ,d(x)dξ

=
(
4
9

)ν Γ(υ)Γ(ϵ)
Γ(υ+ϵ)

[N/λ]∑
κ=0

(−N)λκ
κ!

ĀN,κθ
κ

2F1

[
ε+κ,1;
ν+ε+κ; θ

]
∗ J

(A j)m,δ,c
(B j)m,µ,d(θ), (11)

where X = θ(1−ξ)2
(
1− ξ

4

)
and ĀN,κ = AN,κ

(ε)κ
(ν+ε)κ .

Proof. First, we refer to the left-hand side of equation (11) as the sign I1 then making the use
of equation (1) and (2) in equation (11), we have

I1 ≡
∫ 1

0
ξν−1(1−ξ)2ε−1

(
1− ξ

3

)2ν−1(
1− ξ

4

)ε−1 [N/λ]∑
κ=0

(−N)λκ
κ!

AN,κθ
κ(1−ξ)2κ

(
1− ξ

4

)κ
×

∞∑
s=0

cs(δ)µs
m∏

j=1
Γ

(
A js+B j + d+1

2

) θs

s!
(1−ξ)2s

(
1− ξ

4

)s
dξ .

After adjust the order of integration and summation under the theorem’s condition,

I1 ≡
[N/λ]∑
κ=0

(−N)λκ
κ!

AN,κθ
κ

∞∑
s=0

cs(δ)µs
m∏

j=1
Γ

(
A js+B j + d+1

2

) θs

s!

×
∫ 1

0
ξν−1(1−ξ)2(ε+κ+s)−1

(
1− ξ

3

)2ν−1(
1− ξ

4

)(ε+κ+s)−1
dξ .

By using equation (5) and after some simplification, we get

I1 ≡
(
4
9

)νΓ(υ)Γ(ϵ)
Γ(υ+ϵ)

[N/λ]∑
κ=0

(−N)λκ
κ!

(ε)κAN,κ

(ν+ε)κ
θκ

∞∑
s=0

cs(δ)µs
m∏

j=1
Γ

(
A js+B j + d+1

2

) (ε+κ)s

(ν+ε+κ)s

θs

s!
.

Now apply Hadamard product (7) and using the notation ĀN,κ = AN,κ
(ε)κ

(ν+ε)κ ,

I1 =
(
4
9

)ν Γ(υ)Γ(ϵ)
Γ(υ+ϵ)

[N/λ]∑
κ=0

(−N)λκ
κ!

ĀN,κ θ
κ

2F1

[
ε+κ,1;
ν+ε+κ; θ

]
∗ J

(A j)m,δ,c
(B j)m,µ,d(θ) .
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Theorem 3.2. Let ξ > 0, ν,ε ∈ C be such that Re(ν) > 0, Re(ϵ) > 0 and the conditions given in
(1) and (2) are satisfied, then for the product of Srivastava polynomials Sλ

N(·) and generalized
multiindex Bessel function J(·), the following integral formula holds true∫ 1

0
ξν−1(1−ξ)2ε−1

(
1− ξ

3

)2ν−1(
1− ξ

4

)ε−1
Sλ

N (Y ) J
(A j)m,δ,c
(B j)m,µ,d (Y ) dξ

=
(
4
9

)ν Γ(υ)Γ(ϵ)
Γ(υ+ϵ)

[N/λ]∑
κ=0

(−N)λκ
κ!

ĀN,κ

(
4θ
9

)κ
2F1

[
ν+κ,1;
ν+ε+κ;

4θ
9

]
∗ J

(A j)m,δ,c
(B j)m,µ,d

(
4θ
9

)
, (12)

where Y = θξ
(
1− ξ

3

)2
and ĀN,κ = AN,κ

(ν)κ
(ν+ε)κ .

Proof. First, we refer to the left-hand side of equation (12) as the sign I2 then making the use
of equation (1) and (2) in equation (12), we have

I2 ≡
∫ 1

0
ξν−1(1−ξ)2ε−1

(
1− ξ

3

)2ν−1(
1− ξ

4

)ε−1 [N/λ]∑
κ=0

(−N)λκ
κ!

AN,κ θ
κξκ

(
1− ξ

3

)2κ

×
∞∑

s=0

cs(δ)µs
m∏

j=1
Γ

(
A j s+B j + d+1

2

) θsξs

s!

(
1− ξ

3

)2s

dξ .

After changing the order of integration and summation under the condition of the theorem

I2 ≡
[N/λ]∑
κ=0

(−N)λκ
κ!

AN,κ

(
4θ
9

)κ ∞∑
s=0

cs(δ)µs
m∏

j=1
Γ

(
A js+B j + d+1

2

) θs

s!

(
4
9

)s

×
∫ 1

0
ξ(ν+κ+s)−1(1−ξ)2ε−1

(
1− ξ

3

)2(ν+κ+s)−1(
1− ξ

4

)ε−1
dξ .

By using equation (5) and after some simplification, we get

I2 ≡
(
4
9

)νΓ(υ)Γ(ϵ)
Γ(υ+ϵ)

[N/λ]∑
κ=0

(−N)λκ
κ!

(ν)κ
(ν+ε)κ

AN,κ

(
4θ
9

)κ
×

∞∑
s=0

cs(δ)µs
m∏

j=1
Γ

(
A j s+B j + d+1

2

) (ν+κ)s

(ν+ε+κ)s

θs

s!

(
4
9

)s
.

Now apply Hadamard product (7) and using the notation

ĀN,κ = AN,κ
(ν)κ

(ν+ε)κ
=

(
4
9

)ν Γ(υ)Γ(ϵ)
Γ(υ+ϵ)

[N/λ]∑
κ=0

(−N)λκ
κ!

ĀN,κ

(
4θ
9

)κ
2F1

[
ν+κ,1;
ν+ε+κ;

4θ
9

]
∗ J

(A j)m,δ,c
(B j)m,µ,d

(
4θ
9

)
.

Theorem 3.3. Let ξ> 0, ν,ε ∈ C be such that Re(ϵ) > Re(ν) > 0 and the conditions given in (1)
and (2) are satisfied, then for the product of Srivastava polynomials Sλ

N(·) and generalized
multiindex Bessel function J(·), the following integral formula holds true∫ ∞

0
ξν−1(ξ+C+

√
ξ2 +2Cξ)

−ε
Sλ

N(Z)J
(A j)m,δ,c
(B j)m,µ,d(Z) dξ

= 2ε
Cε

(
C
2

)νΓ(2υ)Γ(ϵ−υ)
Γ(1+υ+ϵ)

[N/λ]∑
κ=0

(−N)λκ
κ!

ĀN,κ

(
θ

C

)κ
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× 3F2

[
ε+κ+1,ε−ν+κ,1;
ε+κ, ν+ε+κ+1;

θ
C

]
∗ J

(A j)m,δ,c
(B j)m,µ,d

(
θ

C

)
, (13)

where Z = θ

ξ+C+
p
ξ2+2Cξ

and ĀN,κ = AN,κ
(ε+1)κ

(ε)κ
(ε−ν)κ

(1+ν+ε)κ .

Proof. First, we refer to the left-hand side of equation (13) as the sign I3 then making the use
of equation (1) and (2) in equation (13), we have

I3 ≡
∫ ∞

0

ξν−1

(ξ+C+
√
ξ2 +2Cξ)

ε

[N/λ]∑
κ=0

(−N)λκ
κ!

AN,κ θ
κ(ξ+C+

√
ξ2 +2Cξ)

−κ

×
∞∑

s=0

cs(δ)µs
m∏

j=1
Γ

(
A j s+B j + d+1

2

) θs

s!
(ξ+C+

√
ξ2 +2Cξ)

−s
dξ .

After adjust the order of integration and summation under the theorem’s condition,

I3 ≡
[N/λ]∑
κ=0

(−N)λκ
κ!

AN,κ θ
κ

∞∑
s=0

cs(δ)µs
m∏

j=1
Γ

(
A j s+B j + d+1

2

) θs

s!

∫ ∞

0

ξν−1dξ

(ξ+C+
√
ξ2 +2Cξ)

ε+κ+s .

By using equation (6) and after some simplification, we get

I3 ≡ 2ε
Cε

(
C
2

)νΓ(2υ)Γ(ϵ−υ)
Γ(1+υ+ϵ)

[N/λ]∑
κ=0

(−N)λκ
κ!

(ε+1)κ
(ε)κ

(ε−ν)κ
(1+ν+ε)κ

AN,κ

(
θ

C

)κ
×

∞∑
s=0

cs(δ)µs
m∏

j=1
Γ

(
A j s+B j + d+1

2

) (1+ε+κ)s(ε−ν+κ)s

(ε+κ)s(1+ν+ε+κ)s

1
s!

(
θ

C

)s
.

Now apply Hadamard product (7) and using the notation

ĀN,κ = AN,κ
(ε+1)κ

(ε)κ

(ε−ν)κ
(1+ν+ε)κ

I3 ≡ 2ε
Cε

(
C
2

)νΓ(2υ)Γ(ϵ−υ)
Γ(1+υ+ϵ)

[N/λ]∑
κ=0

(−N)λκ
κ!

ĀN,κ

(
θ

C

)κ
× 3F2

[
ε+κ+1,ε−ν+κ,1;
ε+κ, ν+ε+κ+1;

θ
C

]
∗ J

(A j)m,δ,c
(B j)m,µ,d

(
θ

C

)
.

Theorem 3.4. Let ξ> 0, ν,ε ∈ C be such that Re(ϵ) > Re(ν) > 0 and the conditions given in (1)
and (2) are satisfied, then for the product of Srivastava polynomials Sλ

N(·) and generalized
multiindex Bessel function J(·), the following integral formula holds true∫ ∞

0
ξν−1(ξ+C+

√
ξ2 +2Cξ)

−ε
Sλ

N(W)J
(A j)m,δ,c
(B j)m,µ,d(W) dξ

= 2ε
Cε

(
C
2

)νΓ(2υ)Γ(ϵ−υ)
Γ(1+υ+ϵ)

[N/λ]∑
κ=0

(−N)λκ
κ!

ĀN,κ

(
θ

2

)κ
× 4F3

[
ε+κ+1,ν+κ,ν+κ+ 1

2 ,1;
ε+κ, ν+ε+2κ+1

2 , ν+ε+2κ+1
2 ;

θ
2

]
∗ J

(A j)m,δ,c
(B j)m,µ,d

(
θ

2

)
, (14)

where W = θξ

ξ+C+
p
ξ2+2Cξ

and ĀN,κ = AN,κ
(ε+1)κ

(ε)κ
(ν)κ(

ν+ε+1
2

)
κ

(
ν+ 1

2
)
κ(

ν+ε+2
2

)
κ

.
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Proof. First, we refer to the left-hand side of equation (14) as the sign I4 then making the use
of equation (1) and (2) in equation (14), we have

I4 ≡
∫ ∞

0

ξν−1

(ξ+C+
√
ξ2 +2Cξ)

ε

[N/λ]∑
κ=0

(−N)λκ
κ!

AN,κ (θξ)κ(ξ+C+
√
ξ2 +2Cξ)

−κ

×
∞∑

s=0

cs(δ)µs
m∏

j=1
Γ

(
A j s+B j + d+1

2

) (θξ)s

s!
(ξ+C+

√
ξ2 +2Cξ)

−s
dξ .

After changing the order of integration and summation under the condition of the theorem

I4 ≡
[N/λ]∑
κ=0

(−N)λκ
κ!

AN,κ θ
κ

∞∑
s=0

cs(δ)µs
m∏

j=1
Γ

(
A j s+B j + d+1

2

) θs

s!

∫ ∞

0

ξν+κ+s−1dξ

(ξ+C+
√
ξ2 +2Cξ)

ε+κ+s .

By using equation (6) and after some simplification, we get

I4 ≡ 2ε
Cε

(
C
2

)νΓ(2υ)Γ(ϵ−υ)
Γ(1+υ+ϵ)

[N/λ]∑
κ=0

(−N)λκ
κ!

(ε+1)κ
(ε)κ

(ν)κ(
ν+ε+1

2

)
κ

(
ν+ 1

2

)
κ(

ν+ε+2
2

)
κ

AN,κ

(
θ

2

)κ

×
∞∑

s=0

cs(δ)µs
m∏

j=1
Γ

(
A j s+B j + d+1

2

) θs

s!

(ε+κ+1)s (ν+κ)s
(
ν+κ+ 1

2

)
s

(ε+κ)s
(
ν+ε+2κ+1

2

)
s

(
ν+ε+2κ+2

2

)
s

(
θ

2

)s
.

Now apply Hadamard product (7) and using the notation

ĀN,κ = AN,κ
(ε+1)κ

(ε)κ

(ν)κ(
ν+ε+1

2

)
κ

(
ν+ 1

2

)
κ(

ν+ε+2
2

)
κ

,

I4 ≡ 2ε
Cε

(
C
2

)νΓ(2υ)Γ(ϵ−υ)
Γ(1+υ+ϵ)

[N/λ]∑
κ=0

(−N)λκ
κ!

ĀN,κ

(
θ

2

)κ
× 4F3

[
ε+κ+1,ν+κ,ν+κ+ 1

2 ,1;
ε+κ, ν+ε+2κ+1

2 , ν+ε+2κ+2
2 ;

θ
2

]
∗ J

(A j)m,δ,c
(B j)m,µ,d

(
θ

2

)
.

4. Special Cases I
In this section, we will derive the following known formulas with the help of the main results of
the present paper:

Corollary 4.1. If we take c =−1 and d = 1 in Theorem 3.1 and also use ordinary product instead
of Hadamard product, then we get the following integral formula∫ 1

0
ξν−1(1−ξ)2ε−1

(
1− ξ

3

)2ν−1(
1− ξ

4

)ε−1
Sλ

N

[
θ(1−ξ)2

(
1− ξ

4

)]
J

(A j)m,δ
(B j)m,µ

[
θ(1−ξ)2

(
1− ξ

4

)]
dξ

=
(
2
3

)2ν Γ(υ)
Γ(δ)

[N/λ]∑
κ=0

(−N)λκ
κ!

AN,κθ
κ

2ψm+1

[
(ε+κ,1), (δ,µ);

(ν+ε+κ,1), (B1 +1, A1), . . . , (Bm +1, Am); −θ
]

(15)
which result obtain by Suthar et al. ([11, eq. (2.8), p. 1410]).
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Corollary 4.2. If we take c =−1 and d = 1 in Theorem 3.2 and also use ordinary product instead
of Hadamard product, then we have∫ 1

0
ξν−1(1−ξ)2ε−1

(
1− ξ

3

)2ν−1(
1− ξ

4

)ε−1
Sλ

N

[
θξ

(
1− ξ

3

)2]
J

(A j)m,δ
(B j)m,µ

[
θξ

(
1− ξ

3

)2]
dξ

=
(
2
3

)2ν Γ(ε)
Γ(δ)

[N/λ]∑
κ=0

(−N)λκ
κ!

AN,κ

(
4θ
9

)κ
× 2ψm+1

[
(ν+κ,1), (δ,µ);

(ν+ε+κ,1), (B1 +1, A1), . . . , (Bm +1, Am); −4θ
9

]
(16)

which result obtain by Suthar et al. ([11, eq. (2.10), p. 1411]).

Corollary 4.3. If we take c =−1 and d = 1 in Theorem 3.3 and also use ordinary product instead
of Hadamard product, then we obtain∫ ∞

0
ξν−1(ξ+C+

√
ξ2 +2Cξ)

−ε
Sλ

N

[
θ

ξ+C+
√
ξ2 +2Cξ

]
J

(A j)m,δ
(B j)m,µ

[
θ

ξ+C+
√
ξ2 +2Cξ

]
dξ

= 21−ν

Cε−ν
Γ(2υ)
Γ(δ)

[N/λ]∑
κ=0

(−N)λκ
κ!

AN,κ

(
θ

C

)κ
× 3ψm+2

[
(ε+κ+1,1), (ε−ν+κ+1,1), (δ,µ);

(ν+ε+κ+1,1), (ε+κ,1), (B1 +1, A1), . . . , (Bm +1, Am); − θ
C

]
(17)

which result obtain by Suthar et al. ([11, eq. (2.5), p. 1409]).

Corollary 4.4. If we take c =−1 and d = 1 in Theorem 3.4 and also use ordinary product instead
of Hadamard product, then we attain∫ ∞

0
ξν−1(ξ+C+

√
ξ2 +2Cξ)

−ε
Sλ

N

[
θξ

ξ+C+
√
ξ2 +2Cξ

]
J

(A j)m,δ,c
(B j)m,µ,d

[
θξ

ξ+C+
√
ξ2 +2Cξ

]
dξ

= 21−ν

Cε−ν
Γ(2υ)
Γ(δ)

[N/λ]∑
κ=0

(−N)λκ
κ!

AN,κ

(
θ

2

)κ
× 3ψm+2

[
(2ε+2κ,2), (ε+κ+1,1), (δ,µ);

(ν+ε+2κ+1,1), (ε+κ,1), (B1 +1, A1), . . . , (Bm +1, Am); −θ
2

]
(18)

which result obtain by Suthar et al. ([11, eq. (2.7), p. 1410]).

Corollary 4.5. If we take N = 0 and replace ν→ ν+ε in Theorem 3.1 and also use ordinary
product instead of Hadamard product, then we get the following integral formula∫ 1

0
ξ(υ+ε)−1(1−ξ)2ε−1

(
1− ξ

3

)2(υ+ε)−1(
1− ξ

4

)ε−1
J

(A j)m,δ,c
(B j)m,µ,d

[
θ(1−ξ)2

(
1− ξ

4

)]
dξ

=
(
2
3

)2(υ+ε) Γ (υ+ε)
Γ(δ) 2ψm+1

[
(ε,1), (δ,µ);

(2ε+ ν,1),
(
B j + d+1

2 , A j
)

( j = 1, . . . ,m);
cθ

]
(19)

which result obtain by Nisar et al. ([7, Theorem 7, p. 164]).
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Corollary 4.6. If we take N = 0 and replace ε→ ν+ε in Theorem 3.2 and also use ordinary
product instead of Hadamard product, then we get the following integral formula∫ 1

0
ξν−1(1−ξ)2(υ+ε)−1

(
1− ξ

3

)2ν−1(
1− ξ

4

)(υ+ε)−1
J

(A j)m,δ,c
(B j)m,µ,d

[
θξ

(
1− ξ

3

)2]
dξ

=
(
2
3

)2ν Γ (υ+ε)
Γ(δ) 2ψm+1

[
(ν,1), (δ,µ);

(2ν+ε,1),
(
B j + d+1

2 , A j
)

( j = 1, . . . ,m);
4cθ
9

]
(20)

which result obtain by Nisar et al. ([7, Theorem 8, p. 165]).

Corollary 4.7. If we take N = 0 in Theorem 3.3 and also use ordinary product instead of
Hadamard product, then we obtain∫ ∞

0
ξν−1(ξ+C+

√
ξ2 +2Cξ)

−ε
J

(A j)m,δ,c
(B j)m,µ,d

[
θ

ξ+C+
√
ξ2 +2Cξ

]
dξ

= 21−ν

Cε−ν
Γ(2υ)
Γ(δ) 3ψm+2

[
(ε+1,1), (ε−ν,1), (δ,µ);

(ν+ε+1,1), (ε,1),
(
B j + d+1

2 , A j
)

( j = 1, . . . ,m);
cθ
C

]
(21)

which result obtain by Nisar et al. ([7, Theorem 5, p. 162]).

Corollary 4.8. If we take N = 0 in Theorem 3.3 and also use ordinary product instead of
Hadamard product, then we attain∫ ∞

0
ξν−1(ξ+C+

√
ξ2 +2Cξ)

−ε
J

(A j)m,δ,c
(B j)m,µ,d

[
θξ

ξ+C+
√
ξ2 +2Cξ

]
dξ

= 21−ν

Cε−ν
Γ(ε−ν)
Γ(δ) 3ψm+2

[
(2ν,2), (ε+1,1), (δ,µ);

(ν+ε+1,2), (ε,1),
(
B j + d+1

2 , A j
)

( j = 1, . . . ,m);
cθ
2

]
(22)

which result obtain by Nisar et al. ([7, Theorem 6, p. 163]).

5. Special Cases II
In this section, we derive some new integral formulas as special cases of our main results
obtained in the previous section. We therefore obtain the following results for the generalized
multiindex Bessel function involved with the classical Hermite and Laguarre polynomials.

For Hermite Polynomials. If we set λ= 2 and AN,κ = (−1)κ, then general class of polynomials
Sλ

N(x) reduce to Hermite polynomials such that, ([14, eq. (1.4), p. 158]),

S2
N(x)→ x

N
2 HN

(
1

2
p

x

)
, (23)

where HN(·) denotes the classical Hermite polynomial ([12, eq. (5.5.4), p. 106]) and defined by

HN(x)=
[N/2]∑
κ=0

(−1)κ
N!

κ!(N −2κ)!
(2x)N−2κ. (24)

Corollary 5.1. Let the conditions of Theorem 3.1 be satisfied and λ= 2 and AN,κ = (−1)κ, then
the following formula holds:∫ 1

0
ξν−1(1−ξ)2ε+N−1

(
1− ξ

3

)2ν−1(
1− ξ

4

)ε+N/2−1
θ

N
2 HN

(
1

2
p

X

)
J

(A j)m,δ,c

(B j)m,µ,d
[X ] dξ
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=
(
4
9

)ν Γ(υ)Γ(ϵ)
Γ(υ+ϵ)

[N/2]∑
κ=0

(−N)2κ

κ!
(−1)κ(ε)κθκ

(ν+ε)κ 2F1

[
ε+κ,1;
ν+ε+κ; θ

]
∗ J

(A j)m,δ,c
(B j)m,µ,d(θ), (25)

where X = θ(1−ξ)2
(
1− ξ

4

)
.

Corollary 5.2. Let the conditions of Theorem 3.2 be satisfied and λ= 2 and AN,κ = (−1)κ, then
the following formula holds:∫ 1

0
ξν+N/2−1(1−ξ)2ε−1

(
1− ξ

3

)2ν+N−1(
1− ξ

4

)ε−1
θ

N
2 HN

(
1

2
p

Y

)
J

(A j)m,δ,c

(B j)m,µ,d
[Y ] dξ

=
(
4
9

)ν Γ(υ)Γ(ϵ)
Γ(υ+ϵ)

[N/2]∑
κ=0

(−N)2κ

κ!
(−1)κ(ν)κ
(ν+ε)κ

(
4θ
9

)κ
2F1

[
ν+κ,1;
ν+ε+κ;

4θ
9

]
∗ J

(A j)m,δ,c
(B j)m,µ,d

(
4θ
9

)
, (26)

where Y = θξ
(
1− ξ

3

)2
.

Corollary 5.3. Let the conditions of Theorem 3.3 be satisfied and λ= 2 and AN,κ = (−1)κ, then
the following formula holds:∫ ∞

0

ξν−1

(ξ+C+
√
ξ2 +2Cξ)

ε+N/2θ
N
2 HN

(
1

2
p

Z

)
J

(A j)m,δ,c

(B j)m,µ,d
[Z] dξ

= 2ε
Cε

(
C
2

)νΓ(2υ)Γ(ϵ−υ)
Γ(1+υ+ϵ)

[N/2]∑
κ=0

(−N)2κ

κ!
(−1)κ(ε+1)κ(ε−ν)κ

(ε)κ(1+ν+ε)κ

(
θ

C

)κ
× 3F2

[
ε+κ+1,ε−ν+κ,1;
ε+κ, ν+ε+κ+1;

θ
C

]
∗ J

(A j)m,δ,c
(B j)m,µ,d

(
θ

C

)
, (27)

where Z = θ

ξ+C+
p
ξ2+2Cξ

.

Corollary 5.4. Let the conditions of Theorem 3.4 be satisfied and λ= 2 and AN,κ = (−1)κ, then
the following formula holds:∫ ∞

0

ξν+N/2−1

(ξ+C+
√
ξ2 +2Cξ)

ε+N/2 θ
N
2 HN

(
1

2
p

W

)
J

(A j)m,δ,c

(B j)m,µ,d
[W] dξ

= 2ε
Cε

(
C
2

)νΓ(2υ)Γ(ϵ−υ)
Γ(1+υ+ϵ)

[N/2]∑
κ=0

(−N)2κ

κ!

(−1)κ(ε+1)κ(ν)κ
(
ν+ 1

2

)
κ

(ε)κ
(
ν+ε+1

2

)
κ

(
ν+ε+2

2

)
κ

(
θ

2

)κ
× 4F3

[
ε+κ+1,ν+κ,ν+κ+ 1

2 ,1;
ε+κ, ν+ε+2κ+1

2 , ν+ε+2κ+2
2 ;

θ
2

]
∗ J

(A j)m,δ,c
(B j)m,µ,d

(
θ

2

)
, (28)

where W = θξ

ξ+C+
p
ξ2+2Cξ

.

Remark 5.1. For particular d = −c = 1 above four results reduce to known results given by
Suthar et al. ([11, eq. (3.7)-eq. (3.10)]).

For Laguerre Polynomials. If we set λ= 1 and AN,κ = 1
(1)κ

then general class of polynomials
Sλ

N(x) reduce to associated Laguerre polynomials such that, ([14, eq. (1.8), p. 159]),

S1
N(x)= L(a)

N (x) a=0−−→ LN(x) , (29)
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where LN(x) denotes the classical Laguerre polynomial ([12, eq. (5.5.4), p. 106]) and defined by

LN(x)=
N∑
κ=0

(
N
κ

)
(−1)κ

κ!
xκ . (30)

Corollary 5.5. Let the conditions of Theorem 3.1 be satisfied and λ= 1 and AN,κ = 1
(1)κ

, then the
following formula holds:∫ 1

0
ξν−1(1−ξ)2ε−1

(
1− ξ

3

)2ν−1(
1− ξ

4

)ε−1
LN(x) J

(A j)m,δ,c
(B j)m,µ,d [X ] dξ

=
(
4
9

)ν Γ(υ)Γ(ϵ)
Γ(υ+ϵ)

N∑
κ=0

(−N)κ
κ!

(ε)κθκ

(1)κ(ν+ε)κ 2F1

[
ε+κ,1;
ν+ε+κ; θ

]
∗ J

(A j)m,δ,c
(B j)m,µ,d(θ), (31)

where X = θ(1−ξ)2
(
1− ξ

4

)
.

Corollary 5.6. Let the conditions of Theorem 3.2 be satisfied and λ= 1 and AN,κ = 1
(1)κ

, then the
following formula holds:∫ 1

0
ξν−1(1−ξ)2ε−1

(
1− ξ

3

)2ν−1(
1− ξ

4

)ε−1
LN (Y ) J

(A j)m,δ,c
(B j)m,µ,d [Y ] dξ

=
(
4
9

)ν Γ(υ)Γ(ϵ)
Γ(υ+ϵ)

N∑
κ=0

(−N)κ
κ!

(ν)κ
(1)κ(ν+ε)κ

(
4θ
9

)κ
2F1

[
ν+κ,1;
ν+ε+κ;

4θ
9

]
∗ J

(A j)m,δ,c
(B j)m,µ,d

(
4θ
9

)
, (32)

where Y = θξ
(
1− ξ

3

)2
.

Corollary 5.7. Let the conditions of Theorem 3.3 be satisfied and λ= 1 and AN,κ = 1
(1)κ

, then the
following formula holds:∫ ∞

0

ξν−1

(ξ+C+
√
ξ2 +2Cξ)

ε LN(Z) J
(A j)m,δ,c
(B j)m,µ,d [Z] dξ

= 2ε
Cε

(
C
2

)νΓ(2υ)Γ(ϵ−υ)
Γ(1+υ+ϵ)

N∑
κ=0

(−N)κ
κ!

(ε+1)κ(ε−ν)κ
(1)κ(ε)κ(1+ν+ε)κ

(
θ

C

)κ
× 3F2

[
ε+κ+1,ε−ν+κ,1;
ε+κ, ν+ε+κ+1;

θ
C

]
∗ J

(A j)m,δ,c
(B j)m,µ,d

(
θ

C

)
, (33)

where Z = θ

ξ+C+
p
ξ2+2Cξ

.

Corollary 5.8. Let the conditions of Theorem 3.4 be satisfied and λ= 1 and AN,κ = 1
(1)κ

, then the
following formula holds:∫ ∞

0

ξν−1

(ξ+C+
√
ξ2 +2Cξ)

ε LN(W) J
(A j)m,δ,c
(B j)m,µ,d[W] dξ

= 2ε
Cε

(
C
2

)νΓ(2υ)Γ(ϵ−υ)
Γ(1+υ+ϵ)

N∑
κ=0

(−N)κ
κ!

(ε+1)κ(ν)κ
(
ν+ 1

2

)
κ

(1)κ(ε)κ
(
ν+ε+1

2

)
κ

(
ν+ε+2

2

)
κ

(
θ

2

)κ
× 4F3

[
ε+κ+1,ν+κ,ν+κ+ 1

2 ,1;
ε+κ, ν+ε+2κ+1

2 , ν+ε+2κ+2
2 ;

θ
2

]
∗ J

(A j)m,δ,c
(B j)m,µ,d

(
θ

2

)
, (34)

where W = θξ

ξ+C+
p
ξ2+2Cξ

.
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