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In the present paper, we establish some composition formulas for Marichev-Saigo-Maeda (MSM) fractional calculus operators with
V-function as the kernel. In addition, on account of V-function, a variety of known results associated with special functions such as
the Mittag-Leffler function, exponential function, Struve’s function, Lommel’s function, the Bessel function, Wright’s generalized
Bessel function, and the generalized hypergeometric function have been discovered by defining suitable values for the parameters.

1. Introduction and Preliminaries

Fractional calculus is very old and similar to conventional
calculus that has gradually been applied to a variety of fields
including technology, science, economics, arithmetic geome-
try, and computer science. The V-functions are especially
valuable functions that provide solutions to a variety of prob-
lems developed in terms of fractional order differential, inte-
gral, and difference equations. As a result of that, this field
has become an area of interest for researchers in recent times.
In addition, a majority of scholars (see [1–3]) have investi-
gated the properties, uses, and various extensions of a variety
of fractional calculus operators in depth. Also, on other sim-
ilar themes, there is a lot of activity and coverage all over the
world. The research monographs [4, 5] can be consulted.

Kumar [6] has recently characterized the V-function as
follows:

V zð Þ = Vau ,h,bv
n l, μ, ζ, δ,m, ku, Av, Bw, η, ν, α ; zð Þ

= ξ〠
∞

n=0

−lð ÞnQp
u=1 auð Þn+ku

h i
h + ηn + νð Þ−μ z/2ð Þnζ+hδ+m

Qq
v=1 bvð Þn+Av

h iQr
w=1 hð Þηnα+Bw

h i ,
ð1Þ

where

(1) l, ζ, δ,m, ν, α, kuðu = 1,⋯,pÞ, Avðv = 1,⋯,qÞ, Bwðw =
1,⋯,rÞ are real numbers

(2) p, q, and r are natural numbers,

au, bv ≥ 1 u = 1,⋯,p ; v = 1,⋯,qð Þ ð2Þ

(3) η > 0,RðμÞ > 0,RðhÞ > 0, z is a complex variable and
ξ is an arbitrary constant

(4) The series on the RHS of (1) converges absolutely if

p < q or p = q with jlðz/2Þζj ≤ 1

For descriptions of the series convergence constraints on
(1) RHS, simply review [7–10]. The V-function defined by
(1) is of a general character since it assimilates and applies
a variety of valuable functions such as Macrobert’s E-func-
tion and the exponential function [11], the generalized
Mittag-Leffler function [12–15], Lommel’s function [16],
Struve’s function [17–21], the Wright generalized Bessel
function and the Bessel function [22–25], the generalized
hypergeometric function [11, 26], and the unified Riemann-
Zeta function [27].
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Special cases of (1) are as follows:

(i) If we put w = 1, h = 1, p = P, q =Q, l = −2, μ = 1, ζ = 1
, δ = 0,m = 0, ku = 0, Av = 0, B1 = −1, η = 1, ν = −1, α
= 1, and ξ = 1 in equation (1) then the V-function
turns into the generalized hypergeometric function
[11]:

Vau ,1,bv
n −2, 1, 1, 0, 0, 0, 0,−1, 1,−1, 1 ; zð Þ= PFQ aP ; bQ ; z

� � ð3Þ

(ii) If we put u = 1, v = 2,w = 1, a1 = 1, b1 = 1, b2 = 1, l
= 1, μ = 1, ζ = 2, δ = 1,m = 0, k1 = 0, A1 = 0, A2 = 0,
B1 = 0, η = 1, ν = 0, α = 1, and ξ = 1/ðΓðhÞÞ in equa-
tion (1) then the V-function turns into the Bessel
function [23]:

V1,h,1,1
n 1, 1, 2, 1, 0, 0, 0, 0, 0, 1, 0, 1 ; zð Þ = Jh zð Þ ð4Þ

(iii) If we put u = 1, v = 2,w = 1, a1 = 1, b1 = 1, b2 = 1, l =
2, μ = 1, ζ = 1, δ = 1,m = 0, k1 = 0, A1 = 0, A2 = 0, B1
= 0, ν = 0, α = 1, and ξ = 1/ðΓðhÞÞ in equation (1)
then the V-function turns into Wright’s generalized
Bessel function [23]:

V1,h,1,1
n 1, 1, 2, 1, 0, 0, 0, 0, 0, η, 0, 1 ; zð Þ = Jηh zð Þ ð5Þ

(iv) If we put u = 1, v = 2,w = 1, a1 = 1, b1 = 3/2, b2 = 1, l
= 1, μ = 1, ζ = 2, δ = 1,m = 1, k1 = 0, A1 = 0, A2 = 0,
B1 = 1/2, η = 1, ν = 1/2, α = 1, and ξ = 1/ΓðhÞΓð3/2Þ
in equation (1) then the V-function turns into Stru-
ve's function [23]:

V1,h,3/2,1
n 1, 1, 2, 1, 1, 0, 0, 0, 1/2, 1, 1/2, 1 ; zð Þ =Hh zð Þ ð6Þ

(v) If we put u = 1, v = 2,w = 1, a1 = 1, b1 = ðθ + ε + 3Þ/2
, b2 = ðθ − ε + 3Þ/2, l = 1, μ = 1, ζ = 2, h = 1, δ = θ,m
= 1, k1 = 0, A1 = 0, A2 = 0, B1 = −1, η = 1, ν = −1, α =
1, and ξ = 2θ+1/fðθ + ε + 1Þðθ − ε + 1Þg in equation (1)
then theV-function turns into Lommel’s function [23]:

V1,1, θ+ε+3ð Þ/2, θ−ε+3ð Þ/2
n 1, 1, 2, θ, 1, 0, 0, 0,−1, 1, 1, 1 ; zð Þ = Sθ,ε zð Þ ð7Þ

(vi) If we put u = 1, v = 1,w = 1, a1 = 1, b1 = 1, l = −2, μ
= 1, ζ = 1, δ = 0,m = 0, k1 = 0, A1 = 0, B1 = −1, ν = −

1, α = 1, and ξ = 1/ðΓðhÞÞ in equation (1) then the V
-function turns into Mittag-Leffler function [12, 13]:

V1,h,1
n −2, 1, 1, 0, 0, 0, 0,−1, η,−1, 1 ; zð Þ = Eη,h zð Þ ð8Þ

(vii) If we put u = 1, v = 1,w = 1, a1 = a, b1 = 1, l = −2, ζ
= 1, δ = 0,m = 0, k1 = 0, A1 = 0, B1 = 0, η = 1, ν = 0,
α = 0, and ξ = 1 in equation (1) then the V-function
turns into unified Riemann-Zeta function [27]:

Va,h,1
n −2, μ, 1, 0, 0, 0, 0, 0, 1, 0, 0 ; zð Þ = ϕa z, μ, hð Þ ð9Þ

(viii) If we put u = 1, v = 1,w = 1, a1 = 1, b1 = 1, l = 2, ζ
= 1, δ = 0,m = 0, k1 = 0, A1 = 0, B1 = −1, η = 1, ν =
−1, α = 1, h = 1, μ = 1, and ξ = 1 in equation (1)
then the V-function turns into the e−z function:

V1,1,1
n 2, 1, 1, 0, 0, 0, 0,−1, 1,−1, 1 ; zð Þ = e−z ð10Þ

(ix) If we put w = 1, p = P, q =Q, l = 2, μ = 1, ζ = 1, δ = 0
,m = 0, ku = 0, Au = 0, B1 = −1, η = 1, ν = −1, α = 1, h
= 1, and ξ =QP

u=1ΓðauÞ/
QQ

v=1ΓðbvÞ in equation (1)
then the V-function turns into Macrobert's E-func-
tion [11]:

V1,1,1
n 2, 1, 1, 0, 0, 1, 0,−1, 1,−1, 1 ; zð Þ = E P ; aPð Þ ;Q ; bQ

� �
; z−1

� �
ð11Þ

(x) If we put u = 1, v = 2,w = 1, a1 = 1, b1 = 1, k1 = 0, h =
1/2, l = 1, μ = 1, ζ = 2, δ = 0,m = 0, A1 = 0, A2 = −1,
B1 = 0, η = 1, ν = −1/2, α = 1 and ξ = 1 in equation (1)
then the V-function turns into the cos z function:

V1,1/,1,1
n 1, 1, 2, 0, 0, 0, 0,−1, 0, 1,−1/2, 1 ; zð Þ = cos z ð12Þ

(xi) If we put u = 1, v = 2,w = 1, a1 = 1, b1 = 1, k1 = 0, h
= 1/2, l = 1, μ = 1, ζ = 2, δ = 2,m = 0, A1 = 0, A2 = −1
, B1 = 0, η = 1, ν = −1/2, α = 1, and ξ = 1 in equation
(1) then the V-function turns into the sin z function:

V1,1/2,1,1
n 1, 1, 2, 2, 0, 0, 0,−1, 0, 1,−1/2, 1 ; zð Þ = sinz ð13Þ
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1.1. Saigo Fractional Calculus Operators. The fractional inte-
gral and differential operators with the Gauss hypergeo-
metric function as the kernel are characterized by Saigo
[28], and they are notable generalizations of the Riemann-
Liouville (R-L) and Erdélyi-Kober fractional calculus opera-
tors (see [1]).

For ℘, ε, γ ∈ℂ and x ∈ℝ+ with Rð℘Þ > 0, the left-hand
and the right-hand sided generalized fractional integral oper-
ators connected with Gauss hypergeometric function are
defined as below:

I℘,ε,γ0+ f
� �

xð Þ = x−℘−ε

Γ ℘ð Þ
ðx
0
x−tð Þ℘−12F1 ℘+ε,−γ;℘;1 − t

x

� �
f tð Þdt,

ð14Þ

I℘,ε,γ− fð Þ xð Þ = 1
Γ ℘ð Þ

ð∞
x

t−xð Þ
t℘+ε

℘−1

2
F1 ℘+ε,−γ;℘;1 − x

t

� 	
f tð Þdt,

ð15Þ
respectively. Here, 2F1ð℘,ε ; γ ; zÞ is the Gauss hypergeo-
metric function [1] defined for z ∈ℂ, jzj < 1 and ℘, ε ∈ℂ, γ
∈ℂ \ℤ−

0 by

2F1 ℘,ε ; γ ; zð Þ = 〠
∞

n=0

℘ð Þn εð Þn
γð Þn

zn

n!
, ð16Þ

where ðzÞn = ðzÞn,1: The corresponding fractional differential
operators are

D℘,ε,γ
0+ f

� �
xð Þ = d

dx

� �k

I−℘+k,−ε−k,℘+γ−k0+ f
� 	

xð Þ, ð17Þ

D℘,ε,γ
− fð Þ xð Þ = −

d
dx

� �k

I−℘+k,−ε−k,℘+γ− f
� 	

xð Þ, ð18Þ

where k = ½Rð℘Þ� + 1 and ½Rð℘Þ� is the integer part ofRð℘Þ.
Substituting ε = −℘ and ε = 0 in equations (14)–(17), we get
the corresponding R-L and Erdélyi-Kober fractional opera-
tors, respectively.

1.2. MSM Fractional Calculus Operators. Marichev [29]
introduced and researched fractional calculus operators,
which are an extension of the Saigo operators, which were
later expanded by Saigo and Maeda [30]. For ℘, ℘′, ε, ε′, γ
∈ℂ and x ∈ℝ+ with RðγÞ > 0, the left-hand and right-
hand sided MSM fractional integral and derivative operators
associated with third Appell function F3 are defined as

I℘,℘0+′ ,ε,ε′ ,γ f
� 	

xð Þ = x−℘

Γ γð Þ
ðx
0

x − tð Þγ−1
t℘′

F3 ℘,℘′, ε, ε′, γ ; 1 − t
x
, 1 − x

t

� �
f tð Þdt,

ð19Þ

I℘,℘− ′ ,ε,ε′ ,γ f
� 	

xð Þ = x−℘′

Γ γð Þ
ð∞
x

t − xð Þγ−1
t℘

F3 ℘,℘′, ε, ε′, γ ; 1 − x
t
, 1 − t

x

� �
f tð Þdt,

ð20Þ

D℘,℘
0+′ ,ε,ε′ ,γ f

� 	
xð Þ = d

dx

� �q

I−℘0+′ ,−℘,−ε′ +q,−ε,−γ+q f
� 	

xð Þ, ð21Þ

D℘,℘
− ′ ,ε,ε′ ,γ f

� 	
xð Þ = −

d
dx

� �q

I−℘− ′ ,−℘,−ε′ ,−ε+q,−γ+q f
� 	

xð Þ, ð22Þ

respectively, where q = ½RðγÞ� + 1, and the third Appell func-
tion [29] is defined by

F3 ℘,℘′, ε, ε′, γ ; x, y
� 	

= 〠
∞

m,n=0

℘ð Þm ℘′
� 	

n
εð Þm ε′

� 	
n

γð Þm+n

xmyn

m!n!
, max

� xj j, yj jf g < 1:
ð23Þ

The following MSM integral operators are required here
[[30], p. 394] to obtain the MSM fractional integration of
the generalized V-function.

Lemma 1. Let ℘, ℘′, ε, ε′, γ, ρ ∈ℂ such that Rð℘Þ > 0

(i) RðρÞ >max f0,Rð℘′ − ε′Þ,Rð℘+℘′ + ε − γÞg, then

I℘,℘0+′ ,ε,ε′ ,γtρ−1
� 	

xð Þ =
Γ ρð ÞΓ −℘′ + ε′+ρ

� 	
Γ −℘−℘′ − ε + γ + ρ
� 	

Γ ε′+ρ
� 	

Γ −℘−℘′ + γ+ρ
� 	

Γ −℘′ − ε + γ+ρ
� 	 x−℘−℘′+γ+ρ−1:

ð24Þ

(i) If RðρÞ >max fRðεÞ,Rð−℘−℘′ + γÞ, Re ð−℘−ε′ + γÞ
g, then

I℘,℘− ′,ε,ε′,γt−ρ
� 	

xð Þ =
Γ −ε+ρð ÞΓ ℘+℘′ − γ+ρ

� 	
Γ ℘+ε′ − γ+ρ
� 	

Γ ρð ÞΓ ℘−ε+ρð ÞΓ ℘+℘′ + ε′ − γ+ρ
� 	 x−℘−℘′+γ−ρ

ð25Þ

Fractional integral formulas for the V-function are
given by [10]. In order to provide unification and exten-
sion of such kinds of results on fractional integrals of spe-
cial functions. The authors derive two unified fractional
integrals involving the product of V-function [6] and
Appell function [29]. The integrals are further used in
establishing two theorems on Saigo-Maeda operators of
fractional integration [30].

In this paper, our aim is to study the compositions of the
generalized fractional integration operators (18) and (19)
with the V-function (1). At least, we establish them as special
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cases on the main result in connection with various special
functions.

2. Fractional Calculus Approach

In this section, we establish image formulas for the V-func-
tion involving the left and right sides of the MSM fractional
integral operators. These formulas are given by the following
theorems.

Theorem 2. Let ℘, ℘′, ε, ε′, γ, ρ ∈ℂ; l, ζ, ℘,m, ν, α, ku, Av , Bw
∈R; p, q, r ∈ℕ; au, bv ≥ 1, η > 0,RðμÞ > 0,RðhÞ > 0,RðσÞ
> 0, and ξ > 0 is an arbitrary constant, such that RðγÞ > 0,
RðρÞ >max f0,Rð℘′ − ε′Þ,Rð℘+℘′ + ε − γÞg, then for t > 0
following integral holds true:

I℘,℘0+′ ,ε,ε′ ,γ tρ−1Vau ,h,bv
n l, μ, ζ, δ,m, ku, Av, Bw, η, ν, α ; tσð Þ

� 	� 	
xð Þ = xρ−℘−℘′+γ−1

× ξ〠
∞

n=0

−lð ÞnQp
u=1 auð Þn+ku

h i
h + ηn + νð Þ−μ xσ/2ð Þnζ+hδ+mΓ ρ + σ nζ + hδ +mð Þð Þ

Qq
v=1 bvð Þn+Av

h iQr
w=1 hð Þηnρ+Bw

h i
Γ ρ + σ nζ + hδ +mð Þ + ε′
� 	

×
Γ ρ + σ nζ + hδ +mð Þ + ε′−℘′
� 	

Γ ρ + σ nζ + hδ +mð Þ − ε−℘−℘′
� 	

Γ ρ + σ nζ + hδ +mð Þ + γ−℘−℘′
� 	

Γ ρ + σ nζ + hδ +mð Þ + γ − ε−℘′
� 	 :

ð26Þ

Proof. For convenience, we denote the left-hand side of the
result (25) by I1 using the definitions (1) and taking the
left-hand sided MSM fractional integral operator inside the
summation, the left-hand side of (25) becomes

I1 = I℘,℘0+′ ,ε,ε′ ,γ tρ−1Vau ,h,bv
n l, μ, ζ, δ,m, ku, Av , Bw, η, ν, α ; tσð Þ

� 	� 	
xð Þ

= I℘,℘0+′ ,ε,ε′ ,γ tρ−1ξ〠
∞

n=0

−lð ÞnQp
u=1 auð Þn+ku

h i
h + ηn + νð Þ−μ tσ/2ð Þnζ+hδ+m

Qq
v=1 bvð Þn+Av

h iQr
w=1 hð Þηnα+Bw

h i
0
@

1
A

0
@

1
A xð Þ

= ξ〠
∞

n=0

−lð ÞnQp
u=1 auð Þn+ku

h i
h + ηn + νð Þ−μ

Qq
v=1 bvð Þn+Av

h iQr
w=1 hð Þηnα+Bw

h i
2σ nζ+hδ+mð Þ

� I℘,℘0+′ ,ε,ε′ ,γ tρ+σ nζ+hδ+mð Þ−1
� 	� 	

xð Þ,

ð27Þ

by applying the relation (23) in (26), we get RHS of (25). ☐

The next theorem gives the right-hand MSM fractional
integration of the V-function.

Theorem 3. Let ℘, ℘′, ε, ε′, γ, ρ ∈ℂ; l, ζ, ℘,m, ν, α, ku, Av , Bw
∈R; p, q, r ∈ℕ; au, bv ≥ 1, η > 0,RðμÞ > 0,RðhÞ > 0,RðσÞ
> 0 , and ξ > 0 is an arbitrary constant, such that RðγÞ > 0,
RðρÞ >max fRðεÞ,Rð−℘−℘′ + γÞ,Rð−℘−ε′ + γÞg , then for
t > 0 following integral holds true:

I℘,℘− ′,ε,ε′,γ t−ρVau ,h,bv
n l, μ, ζ, δ,m, ku, Av, Bw, η, ν, α ; t−σð Þ

� 	� 	
xð Þ = x−℘−℘′+γ−ρ

× ξ〠
∞

n=0

−lð ÞnQp
u=1 auð Þn+ku

h i
h + ηn + νð Þ−μ x−σ/2ð Þnζ+hδ+mΓ −ε + ρ + σ nζ + hδ +mð Þð Þ

Qq
v=1 bvð Þn+Av

h iQr
w=1 hð Þηnρ+Bw

h i
Γ ρ + σ nζ + hδ +mð Þð Þ

×
Γ ρ + σ nζ + hδ +mð Þ+℘+℘′ − γ
� 	

Γ ρ + σ nζ + hδ +mð Þ+℘+ε′ − γ
� 	

Γ ρ + σ nζ + hδ +mð Þ − γ+℘+℘′ + ε′
� 	

Γ ρ + σ nζ + hδ +mð Þ+℘−εð Þ
:

ð28Þ

Proof. For convenience, we denote the left-hand side of the
result (27) by I2 using the definitions (1) and taking the
right-hand sided MSM fractional integral operator inside
the summation, the left-hand side of (27) becomes

I2 = I℘,℘− ′,ε,ε′,γ t−ρVau ,h,bv
n l, μ, ζ, δ,m, ku, Av, Bw, η, ν, α ; t−σð Þ

� 	� 	
xð Þ

= I℘,℘− ′,ε,ε′,γ t−ρξ〠
∞

n=0

−lð ÞnQp
u=1 auð Þn+ku

h i
h + ηn + νð Þ−μ t−σ/2ð Þnζ+hδ+m

Qq
v=1 bvð Þn+Av

h iQr
w=1 hð Þηnα+Bw

h i
0
@

1
A

0
@

1
A xð Þ

= ξ〠
∞

n=0

−lð ÞnQp
u=1 auð Þn+ku

h i
h + ηn + νð Þ−μ

Qq
v=1 bvð Þn+Av

h iQr
w=1 hð Þηnα+Bw

h i
2σ nζ+hδ+mð Þ

I℘,℘− ′,ε,ε′,γ t− ρ+σ nζ+hδ+mð Þð Þ
� 	� 	

xð Þ,

ð29Þ

by applying relation (24) in (28), we get R.H.S. of (27). ☐

3. Special Cases

Here, we present some special cases by choosing suitable
values of the parameters in Theorems 3.1 and 2.2. We get cer-
tain interesting results concerning the other special functions
like the generalized hypergeometric function, the Bessel
function, Wright’s generalized Bessel function, Struve’s func-
tion, Lommel’s function, the Mittag-Leffler function, the
Riemann-Zeta function, the exponential function, and
Macrobert’s E-function given in the following special cases.

(i) If we put w = 1, h = 1, p = P, q =Q, l = −2, μ = 1, ζ = 1
, δ = 0,m = 0, ku = 0, Av = 0, B1 = −1, η = 1, ν = −1, α
= 1, and ξ = 1 in equations (25) and (27), then the V
-function turns into the generalized hypergeometric
function [11] and applying the result from ([31],
equations (25) and (26), page 34)).

βð Þρn = ρρn
Yρ
i=1

β + i − 1
ρ


 �
n

: ð30Þ

As per condition of Theorems 3.1 and 2.2 respectively as
below:
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(ii) If we put σ = 1, u = 1, v = 2,w = 1, a1 = 1, b1 = 1, b2
= 1, l = 1, μ = 1, ζ = 2, δ = 1,m = 0, k1 = 0, A1 = 0, A2
= 0, B1 = 0, η = 1, ν = 0, α = 1, and ξ = 1/ðΓðhÞÞ in
equations (25) and (27) then the V-function turns
into the Bessel function [23] and applying the result
from ([31], equations (25) and (5.3), page 38) as

βð Þ2n = 22n β

2

� �
n

β + 1
2

� �
n

, ð32Þ

under the condition stated in Theorems 3.1 and 2.2, respec-
tively, as below:

I℘,℘0+′ ,ε,ε′ ,γ tρ−1PFQ aP ; bQ ; tσ
� �� �� 	

xð Þ = xρ−℘−℘′+γ−1 ×
Γ ρð ÞΓ ρ + ε′−℘′

� 	
Γ ρ − ε−℘−℘′
� 	

Γ ρ + ε′
� 	

Γ ρ + γ−℘−℘′
� 	

Γ ρ + γ − ε−℘′
� 	 × P+3σFQ+3σ

�

a1, a2,⋯, aP ;
ρ

σ
, ρ + 1

σ
⋯, ρ + σ − 1

σ
, ρ + ε′−℘′

σ
, ρ + ε′−℘′ + 1

σ
⋯, ρ + ε′−℘′ + σ − 1

σ
, ρ − ε−℘−℘′

σ
, ρ − ε−℘−℘′ + 1

σ
⋯, ρ − ε−℘−℘′ + σ − 1

σ

b1, b2,⋯, bQ ; ρ + ε′
σ

, 1 + ρ + ε′
σ

⋯, ρ + ε′ + σ − 1
σ

, ρ + γ−℘−℘′
σ

, ρ + γ−℘−℘′ + 1
σ

⋯, ρ + γ−℘−℘′ + σ − 1
σ

, ρ + γ − ε−℘′
σ

, ρ + γ − ε−℘′ + 1
σ

⋯, ρ + γ − ε−℘′ + σ − 1
σ

xσ

2
6666664

3
7777775
,

I℘,℘− ′,ε,ε′,γ t−ρPFQ aP ; bQ ; t−σ
� �� �� 	

xð Þ = x−℘−℘′+γ−ρ

×
Γ ρ − εð ÞΓ ρ+℘+℘′ − γ

� 	
Γ ρ+℘+ε′ − γ
� 	

Γ ρð ÞΓ ρ − γ+℘+℘′ + ε′
� 	

Γ ρ+℘−εð Þ
× P+3σFQ+3σ

�
a1, a2,⋯, aP ;

ρ − ε

σ
, ρ − ε + 1

σ
⋯, ρ − ε + σ − 1

σ
, ρ+℘+℘

′ − γ

σ
, ρ+℘+℘

′ − γ + 1
σ

⋯, ρ+℘+℘
′ − γ + σ − 1
σ

, ρ+℘+ε
′ − γ

σ
, ρ+℘+ε

′ − γ + 1
σ

⋯, ρ+℘+ε
′ − γ + σ − 1
σ

b1, b2,⋯, bQ ; ρ
σ
, 1 + ρ

σ
⋯, ρ + σ − 1

σ
, ρ − γ+℘+℘′ + ε′

σ
, ρ − γ+℘+℘′ + ε′ + 1

σ
⋯, ρ − γ+℘+℘′ + ε′ + σ − 1

σ
, ρ+℘−ε

σ
, ρ+℘−ε + 1

σ
⋯, ρ+℘−ε + σ − 1

σ

∣ x−σ

2
6664

3
7775

ð31Þ

I℘,℘0+′ ,ε,ε′ ,γ tρ−1 Jh tð Þ� �� 	
xð Þ = xρ−℘−℘′+γ+h−1 ×

Γ ρ + hð ÞΓ ρ + ε′−℘′ + h
� 	

Γ ρ − ε−℘−℘′ + h
� 	

Γ h + 1ð ÞΓ ρ + ε′ + h
� 	

Γ ρ + γ−℘−℘′ + h
� 	

Γ ρ + γ − ε−℘′ + h
� 	

× 6F7

ρ + h
2 , ρ + h + 1

2 , ρ + ε′−℘′ + h
2 , ρ + ε′−℘′ + h + 1

2 , ρ − ε−℘−℘′ + h
2 , ρ − ε−℘−℘′ + h + 1

2

h + 1, ρ + ε′ + h
2 , ρ + ε′ + h + 1

2 , ρ + γ−℘−℘′ + h
2 , ρ + γ−℘−℘′ + h + 1

2 , ρ + γ − ε−℘′ + h
2 , ρ + γ − ε−℘′ + h + 1

2

∣−
x2

4

2
6664

3
7775,

I℘,℘− ′,ε,ε′,γ t−ρ Jh
1
t

� �� �� �
xð Þ = x−℘−℘′+γ−ρ−h ×

Γ ρ − ε + hð ÞΓ ρ+℘+℘′ − γ + h
� 	

Γ ρ+℘+ε′ − γ + h
� 	

Γ h + 1ð ÞΓ ρ + hð ÞΓ ρ − γ+℘+℘′ + ε′ + h
� 	

Γ ρ+℘−ε + hð Þ

× 6F7

ρ − ε + h
2 , ρ − ε + h + 1

2 ,

h + 1, ρ + h
2 , 1 + ρ + h

2 ,

2
6664

ρ+℘+℘′ − γ + h
2 , ρ+℘+℘

′ − γ + h + 1
2 , ρ+℘+ε

′ − γ + h
2 , ρ+℘+ε

′ − γ + h + 1
2

ρ − γ+℘+℘′ + ε′ + h
2 , ρ − γ+℘+℘′ + ε′ + h + 1

2 , ρ+℘−ε + h
2 , ρ+℘−ε + h + 1

2

∣−
1
4x2

3
7775

ð33Þ
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(iii) If we put u = 1, v = 2,w = 1, a1 = 1, b1 = 1, b2 = 1, l =
2, μ = 1, ζ = 1, δ = 1,m = 0, k1 = 0, A1 = 0, A2 = 0, B1
= 0, ν = 0, α = 1 and ξ = 1/ðΓðhÞÞ in equations (25)
and (27) then the V-function turns into Wright’s

generalized Bessel function [23] using result (29)
under the condition in Theorems 3.1 and 2.2,
respectively, we get

(iv) If we put u = 1, v = 2,w = 1, a1 = 1, b1 = 3/2, b2 = 1, l
= 1, μ = 1, ζ = 2, δ = 1,m = 1, k1 = 0, A1 = 0, A2 = 0,
B1 = 1/2, η = 1, ν = 1/2, α = 1, and ξ = 1/ΓðhÞΓð3/2Þ

in equation (25) and (27) then V-function turn into
Struve's function [23] using the result (29) under the
condition in Theorem 3.1 and 2.2 respectively, we get

I℘,℘0+′ ,ε,ε′ ,γ tρ−1 Jηh tσð Þ� �� 	
xð Þ = xρ−℘−℘′+γ−1 ×

Γ ρð ÞΓ ρ + ε′−℘′
� 	

Γ ρ − ε−℘−℘′
� 	

Γ h + 1ð ÞΓ ρ + ε′
� 	

Γ ρ + γ−℘−℘′
� 	

Γ ρ + γ − ε−℘′
� 	 × 3σFη+3σ

�

ρ

σ
, ρ + 1

σ
⋯, ρ + σ − 1

σ
, ρ + ε′−℘′

σ
, ρ + ε′−℘′ + 1

σ
,⋯, ρ + ε′−℘′ + σ − 1

σ
, ρ − ε−℘−℘′

σ
, ρ − ε−℘−℘′ + 1

σ
⋯, ρ − ε−℘−℘′ + σ − 1

σ

h + 1
η

, h + 2
η

⋯
h + η

η

ρ + ε′
σ

, 1 + ρ + ε′
σ

⋯, ρ + ε′ + σ − 1
σ

, ρ + γ−℘−℘′
σ

, ρ + γ−℘−℘′ + 1
σ

,
⋯, ρ + γ−℘−℘′ + σ − 1

σ
, ρ + γ − ε−℘′

σ
, ρ + γ − ε−℘′ + 1

σ
⋯, ρ + γ − ε−℘′ + σ − 1

σ

∣−
xσ

ηη

2
6666664

3
7777775
,

I℘,℘− ′,ε,ε′,γ t−ρ Jηh t−σð Þ� �� 	
xð Þ = x−℘−℘′+γ−ρ ×

Γ ρ − εð ÞΓ ρ+℘+℘′ − γ
� 	

Γ ρ+℘+ε′ − γ
� 	

Γ h + 1ð ÞΓ ρð ÞΓ ρ − γ+℘+℘′ + ε′
� 	

Γ ρ+℘−εð Þ
× 3σFη+3σ

�

ρ − ε

σ
, ρ − ε + 1

σ
⋯, ρ − ε + σ − 1

σ
, ρ+℘+℘

′ − γ

σ
, ρ+℘+℘

′ − γ + 1
σ

⋯, ρ+℘+℘
′ − γ + σ − 1
σ

, ρ+℘+ε
′ − γ

σ
, ρ+℘+ε

′ − γ + 1
σ

⋯, ρ+℘+ε
′ − γ + σ − 1
σ

h + 1
η

, h + 2
η

⋯
h + η

η
, ρ
σ
, 1 + ρ

σ
⋯, ρ + σ − 1

σ
, ρ − γ+℘+℘′ + ε′

σ
, ρ − γ+℘+℘′ + ε′ + 1

σ
⋯, ρ − γ+℘+℘′ + ε′ + σ − 1

σ
, ρ+℘−ε

σ
, ρ+℘−ε + 1

σ
⋯, ρ+℘−ε + σ − 1

σ

∣−
x−σ

ηη

2
66664

3
77775

ð34Þ

I℘,℘0+′ ,ε,ε′ ,γ tρ−1Hh tσð Þ� �� 	
xð Þ = xρ−℘−℘′+γ+σ h+1ð Þ−1

Γ h + 3/2ð ÞΓ 3/2ð Þ2h+1

×
Γ ρ + σ h + 1ð Þð ÞΓ ρ + ε′−℘′ + σ h + 1ð Þ

� 	
Γ ρ − ε−℘−℘′ + σ h + 1ð Þ
� 	

Γ ρ + ε′ + σ h + 1ð Þ
� 	

Γ ρ + γ−℘−℘′ + σ h + 1ð Þ
� 	

Γ ρ + γ − ε−℘′ + σ h + 1ð Þ
� 	

× 1+6σF2+6σ

1, ρ + σ h + 1ð Þ
2σ , ρ + σ h + 1ð Þ + 1

2σ ⋯, ρ + σ h + 1ð Þ + 2σ − 1
2σ , ρ + ε′−℘′ + σ h + 1ð Þ

2σ , ρ + ε′−℘′ + σ h + 1ð Þ + 1
2σ ,

3
2 , h +

3
2 ,

ρ + ε′ + σ h + 1ð Þ
2σ , 1 + ρ + ε′ + σ h + 1ð Þ

2σ ⋯,ρ + ε′ + σ h + 1ð Þ + 2σ − 1
2σ , ρ + γ−℘−℘′ + σ h + 1ð Þ

2σ , ρ + γ−℘−℘′ + σ h + 1ð Þ + 1
2σ ,

2
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⋯, ρ + ε′−℘′ + σ h + 1ð Þ + 2σ − 1
2σ , ρ − ε−℘−℘′ + σ h + 1ð Þ

2σ , ρ − ε−℘−℘′ + σ h + 1ð Þ + 1
2σ ⋯, ρ − ε−℘−℘′ + σ h + 1ð Þ + 2σ−1

2σ

⋯, ρ + γ−℘−℘′ + σ h + 1ð Þ + 2σ − 1
2σ , ρ + γ − ε−℘′ + σ h + 1ð Þ

2σ , ρ + γ − ε−℘′ + σ h + 1ð Þ + 1
2σ ⋯, ρ + γ − ε−℘′ + σ − 1

σ

∣−
x2σ

4

3
7775,

I℘,℘− ′,ε,ε′,γ t−ρHh t−σð Þð Þ
� 	

xð Þ = x−℘−℘′+γ−ρ−σ h+1ð Þ

Γ h + 3/2ð ÞΓ 3/2ð Þ2h+1

×
Γ ρ − ε + σ h + 1ð Þð ÞΓ ρ+℘+℘′ − γ + σ h + 1ð Þ

� 	
Γ ρ+℘+ε′ − γ + σ h + 1ð Þ
� 	

Γ ρ + σ h + 1ð Þð ÞΓ ρ − γ+℘+℘′ + ε′ + σ h + 1ð Þ
� 	

Γ ρ+℘−ε + σ h + 1ð Þð Þ

× 1+6σF2+6σ

ρ − ε + σ h + 1ð Þ
2σ , ρ − ε + σ h + 1ð Þ + 1

2σ ⋯, ρ − ε + σ h + 1ð Þ + 2σ − 1
2σ , ρ+℘+℘

′ − γ + σ h + 1ð Þ
2σ , ρ+℘+℘

′ − γ + σ h + 1ð Þ + 1
2σ ,

3
2 , h +

3
2 ,

ρ + σ h + 1ð Þ
2σ , 1 + ρ + σ h + 1ð Þ

2σ ⋯, ρ + σ h + 1ð Þ + 2σ − 1
2σ , ρ − γ+℘+℘′ + ε′ + σ h + 1ð Þ

2σ , ρ − γ+℘+℘′ + ε′ + σ h + 1ð Þ + 1
2σ ,

2
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⋯, ρ+℘+℘
′ − γ + σ h + 1ð Þ + 2σ − 1

2σ , ρ+℘+ε
′ − γ + σ h + 1ð Þ

2σ , ρ+℘+ε
′ − γ + σ h + 1ð Þ + 1

2σ ⋯, ρ+℘+ε
′ − γ + σ h + 1ð Þ + 2σ−1

2σ

⋯, ρ − γ+℘+℘′ + ε′ + σ h + 1ð Þ + 2σ − 1
2σ , ρ+℘−ε + σ h + 1ð Þ

2σ , ρ+℘−ε + σ h + 1ð Þ + 1
2σ ⋯, ρ+℘−ε + σ h + 1ð Þ + 2σ − 1

2σ

∣−
x−2σ

4

3
7775

ð35Þ
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(v) If we put u = 1, v = 2,w = 1, a1 = 1, b1 = ðθ + ε + 3Þ/
2, b2 = ðθ − ε + 3Þ/2, l = 1, μ = 1, ζ = 2, h = 1, δ = θ,m
= 1, k1 = 0, A1 = 0, A2 = 0, B1 = −1, η = 1, ν = −1, α =
1, and ξ = 2θ+1/fðθ + ε + 1Þðθ − ε + 1Þg in equa-

tions (25) and (27) then V-function turn into
Lommel’s function [23] using result (29) under
the condition in Theorems 3.1 and 2.2, respec-
tively. we get

(vi) If we put u = 1, v = 1,w = 1, a1 = 1, b1 = 1, l = −2, μ
= 1, ζ = 1, δ = 0,m = 0, k1 = 0, A1 = 0, B1 = −1, ν = −
1, α = 1, and ξ = 1/ðΓðhÞÞ in equation (25) and (27)

then the V-function turns into the Mittag-Leffler
function [12, 13] using result (29) under the condi-
tion in Theorems 3.1 and 2.2, respectively, we get

I℘,℘0+′ ,ε,ε′ ,γ tρ−1Sθ,ε tσð Þ� �� 	
xð Þ = xρ−℘−℘′+γ+σ θ+1ð Þ−1

θ − ε + 1ð Þ θ + ε + 1ð Þ

×
Γ ρ + σ θ + 1ð Þð ÞΓ ρ + ε′−℘′ + σ θ + 1ð Þ

� 	
Γ ρ − ε−℘−℘′ + σ θ + 1ð Þ
� 	

Γ ρ + ε′ + σ θ + 1ð Þ
� 	

Γ ρ + γ−℘−℘′ + σ θ + 1ð Þ
� 	

Γρ + γ − ε−℘′ + σ θ + 1ð Þ
	

× 1+6σF2+6σ

1, ρ + σ θ + 1ð Þ
2σ , ρ + σ θ + 1ð Þ + 1

2σ ⋯, ρ + σ θ + 1ð Þ + 2σ − 1
2σ , ρ + ε′−℘′ + σ θ + 1ð Þ

2σ , ρ + ε′−℘′ + σ θ + 1ð Þ + 1
2σ ,

θ − ε + 3
2 , θ + ε + 3

2 , ρ + ε′ + σ θ + 1ð Þ
2σ , 1 + ρ + ε′ + σ θ + 1ð Þ

2σ ⋯, ρ + ε′ + σ θ + 1ð Þ + 2σ − 1
2σ , ρ + γ−℘−℘′ + σ θ + 1ð Þ

2σ , ρ + γ−℘−℘′ + σ θ + 1ð Þ + 1
2σ ,

2
6664

⋯, ρ + ε′−℘′ + σ θ + 1ð Þ + 2σ − 1
2σ , ρ − ε−℘−℘′ + σ θ + 1ð Þ

2σ , ρ − ε−℘−℘′ + σ θ + 1ð Þ + 1
2σ ⋯, ρ − ε−℘−℘′ + σ θ + 1ð Þ + 2σ−1

2σ

⋯, ρ + γ−℘−℘′ + σ θ + 1ð Þ + 2σ − 1
2σ , 0:2cm ρ + γ − ε−℘′ + σ θ + 1ð Þ

2σ , ρ + γ − ε−℘′ + σ θ + 1ð Þ + 1
2σ ⋯, ρ + γ − ε−℘′ + σ θ + 1ð Þ + 2σ − 1

2σ

∣−
x2σ

4

3
7775,

I℘,℘− ′,ε,ε′,γ t−ρSθ,ε t−σð Þð Þ
� 	

xð Þ = x−℘−℘′+γ−ρ−σ θ+1ð Þ

θ − ε + 1ð Þ θ + ε + 1ð Þ

×
Γ ρ − ε + σ θ + 1ð Þð ÞΓ ρ+℘+℘′ − γ + σ θ + 1ð Þ

� 	
Γ ρ+℘+ε′ − γ + σ θ + 1ð Þ
� 	

Γ ρ + σ θ + 1ð Þð ÞΓ ρ − γ+℘+℘′ + ε′ + σ θ + 1ð Þ
� 	

Γ ρ+℘−ε + σ θ + 1ð Þð Þ

× 1+6σF2+6σ

ρ − ε + σ θ + 1ð Þ
2σ , ρ − ε + σ θ + 1ð Þ + 1

2σ ⋯, ρ − ε + σ θ + 1ð Þ + 2σ − 1
2σ , ρ+℘+℘

′ − γ + σ θ + 1ð Þ
2σ , ρ+℘+℘

′ − γ + σ θ + 1ð Þ + 1
2σ ,

θ − ε + 3
2 , θ + ε + 3

2
ρ + σ θ + 1ð Þ

2σ , 1 + ρ + σ θ + 1ð Þ
2σ ⋯, ρ + σ θ + 1ð Þ + 2σ − 1

2σ , ρ − γ+℘+℘′ + ε′ + σ θ + 1ð Þ
2σ , ρ − γ+℘+℘′ + ε′ + σ θ + 1ð Þ + 1

2σ ,

2
6664

⋯, ρ+℘+℘
′ − γ + σ θ + 1ð Þ + 2σ − 1

2σ ,
ρ+℘+ε′ − γ + σ θ + 1ð Þ

2σ , ρ+℘+ε
′ − γ + σ θ + 1ð Þ + 1

2σ ⋯, ρ+℘+ε
′ − γ + σ θ + 1ð Þ + 2σ−1

2σ

⋯, ρ − γ+℘+℘′ + ε′ + σ θ + 1ð Þ + 2σ − 1
2σ , ρ+℘−ε + σ θ + 1ð Þ

2σ , ρ+℘−ε + σ θ + 1ð Þ + 1
2σ ⋯, ρ+℘−ε + σ θ + 1ð Þ + 2σ − 1

2σ

∣−
x−2σ

4

3
777775

ð36Þ

I℘,℘0+′ ,ε,ε′ ,γ tρ−1Eh,η tσð Þ� �� 	
xð Þ = xρ−℘−℘′+γ−1 ×

Γ ρð ÞΓ ρ + ε′−℘′
� 	

Γ ρ − ε−℘−℘′
� 	

Γ hð ÞΓ ρ + ε′
� 	

Γ ρ + γ−℘−℘′
� 	

Γ ρ + γ − ε−℘′
� 	 × 1+3σFη+3σ

�

1, ρ
σ
, ρ + 1

σ
⋯, ρ + σ − 1

σ
, ρ + ε′−℘′

σ
, ρ + ε′−℘′ + 1

σ
,⋯, ρ + ε′−℘′ + σ − 1

σ
, ρ − ε−℘−℘′

σ
, ρ − ε−℘−℘′ + 1

σ
⋯, ρ − ε−℘−℘′ + σ − 1

σ

h
η
, h + 1

η
,⋯, h + η − 1

η
, ρ + ε′

σ
, 1 + ρ + ε′

σ
⋯, ρ + ε′ + σ − 1

σ
, ρ + γ−℘−℘′

σ
, ρ + γ−℘−℘′ + 1

σ
,
⋯, ρ + γ−℘−℘′ + σ − 1

σ
, ρ + γ − ε−℘′

σ
, ρ + γ − ε−℘′ + 1

σ
⋯, ρ + γ − ε−℘′ + σ − 1

σ

∣−
xσ

ηη

2
6666664

3
7777775
,

I℘,℘− ′,ε,ε′,γ t−ρEh,η t−σð Þ� �� 	
xð Þ = x−℘−℘′+γ−ρ ×

Γ ρ − εð ÞΓ ρ+℘+℘′ − γ
� 	

Γ ρ+℘+ε′ − γ
� 	

Γ h + 1ð ÞΓ ρð ÞΓ ρ − γ+℘+℘′ + ε′
� 	

Γ ρ+℘−εð Þ
× 3σFη+3σ

�
1, ρ − ε

σ
, ρ − ε + 1

σ
⋯, ρ − ε + σ − 1

σ
, ρ+℘+℘

′ − γ

σ
, ρ+℘+℘

′ − γ + 1
σ

,⋯, ρ+℘+℘
′ − γ + σ − 1
σ

, ρ+℘+ε
′ − γ

σ
, ρ+℘+ε

′ − γ + 1
σ

⋯, ρ+℘+ε
′ − γ + σ − 1
σ

h
η
, h + 1

η
,⋯, h + η − 1

η
, ρ
σ
, 1 + ρ

σ
⋯, ρ + σ − 1

σ
, ρ − γ+℘+℘′ + ε′

σ
, ρ − γ+℘+℘′ + ε′ + 1

σ
,⋯, ρ − γ+℘+℘′ + ε′ + σ − 1

σ
, ρ+℘−ε

σ
, ρ+℘−ε + 1

σ
⋯, ρ+℘−ε + σ − 1

σ

∣−
xσ

ηη

2
66664

3
77775

ð37Þ
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(vii) If we put u = 1, v = 1,w = 1, a1 = a, b1 = 1, l = −2, ζ
= 1, δ = 0,m = 0, k1 = 0, A1 = 0, B1 = 0, η = 1, ν = 0,
α = 0, and ξ = 1 in equations (25) and (27) then
the V-function turns into the unified Riemann-
Zeta function [27] using result (29) under the
condition in Theorems 3.1 and 2.2, respectively,
we get,

I℘,℘0+′ ,ε,ε′ ,γ tρ−1ϕa tσ, μ, hð Þ� �� 	
xð Þ = xρ−℘−℘′+γ−1

× 〠
∞

n=0

að ÞnΓ ρ + σnð ÞΓ ρ + ε′−℘′ + σn
� 	

Γ ρ − ε−℘−℘′ + σn
� 	

xσn

h + nð ÞμΓ ρ + ε′ + σn
� 	

Γ ρ + γ−℘−℘′ + σn
� 	

Γ ρ + γ − ε−℘′ + σn
� 	 ,

I℘,℘− ′,ε,ε′,γ t−ρϕa t−σ, μ, hð Þð Þ
� 	

xð Þ = x−℘−℘′+γ−ρ

× 〠
∞

n=0

að ÞnΓ ρ − ε + σnð ÞΓ ρ+℘+℘′ − γ + σn
� 	

Γ ρ+℘+ε′ − γ + σn
� 	

x−σn

h + nð ÞμΓ ρ + σnð ÞΓ ρ − γ+℘+℘′ + ε′ + σn
� 	

Γ ρ+℘−ε + σnð Þ

ð38Þ

(viii) If we put u = 1, v = 1,w = 1, a1 = 1, b1 = 1, l = 2, ζ
= 1, δ = 0,m = 0, k1 = 0, A1 = 0, B1 = −1, η = 1, ν =
−1, α = 1, h = 1, μ = 1, and ξ = 1 in equations (25)
and (27) then V-function turn into e−z function,
using result (29) under the condition in Theorems
3.1 and 2.2, respectively, we get,

(ix) If we put w = 1, p = P, q =Q, l = 2, μ = 1, ζ = 1, δ = 0
,m = 0, ku = 0, Au = 0, B1 = −1, η = 1, ν = −1, α = 1, h
= 1, and ξ =QP

u=1ΓðauÞ/
QQ

v=1ΓðbvÞ in equations

(25) and (27) then the V-function turns into Macro-
bert’s E-function [11] using result (29) under the con-
dition in Theorems 3.1 and 2.2, respectively, we get

I℘,℘0+′ ,ε,ε′ ,γ tρ−1e− tσð Þ
� 	� 	

xð Þ = xρ−℘−℘′+γ−1 ×
Γ ρð ÞΓ ρ + ε′−℘′

� 	
Γ ρ − ε−℘−℘′
� 	

Γ ρ + ε′
� 	
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Γ ρ + γ − ε−℘′
� 	 × 3σF3σ

�
ρ

σ
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σ
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σ
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σ
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σ
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σ
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σ
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σ
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σ
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σ
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σ
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σ
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σ
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σ
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σ
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σ
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σ

∣−xσ
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3
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I℘,℘− ′,ε,ε′,γ t−ρe− t−σð Þ
� 	� 	
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� 	
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× 3σF3σ

�
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; 1
tσ
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Γ ρð ÞΓ ρ + ε′−℘′
� 	
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σ
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σ
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σ
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� �

; 1
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� �� �� �
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QP
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� 	
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�
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σ
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σ
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σ
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σ
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σ
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σ
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σ
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′ − γ + 1
σ

⋯, ρ+℘+ε
′ − γ + σ − 1
σ

b1, b2,⋯, bQ ; ρ
σ
, 1 + ρ

σ
⋯, ρ + σ − 1

σ
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σ
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σ
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σ
, ρ+℘−ε

σ
, ρ+℘−ε + 1

σ
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2
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(x) If we put u = 1, v = 2,w = 1, a1 = 1, b1 = 1, k1 = 0, h =
1/2, l = 1, μ = 1, ζ = 2, δ = 0,m = 0, A1 = 0, A2 = −1,
B1 = 0, η = 1, ν = −1/2, α = 1, and ξ = 1 in equations

(25) and (27) then the V-function turns into cos z
function, using result (29) under the condition in
Theorems 3.1 and 2.2, respectively, we get

(xi) If we put u = 1, v = 2,w = 1, a1 = 1, b1 = 1, k1 = 0, h
= 1/2, l = 1, μ = 1, ζ = 2, δ = 2,m = 0, A1 = 0, A2 = −1
, B1 = 0, η = 1, ν = −1/2, α = 1, and ξ = 1 in equation

(25) and (27) then the V-function turns into sinz
function, using result (29) under the condition in
Theorems 3.1 and 2.2, respectively. We get

4. Concluding Remark

Due to the generalization of Riemann-Liouville, Weyl,
Erdélyi-Kober, and Saigo’s fractional calculus operators,
MSM fractional calculus operators have a significant
advantage; as a result, many writers are referred to as gen-
eral operators. Now, we will wrap up this paper by
highlighting that our most important findings (Theorems

2 and 3) can be deduced as special cases involving well-
known fractional calculus operators, as previously stated.
The V-function defined in (1), on the other hand, has
the property that a number of special functions appear
to be the special cases. Several special cases involving inte-
grals relating to the V-function have been uncovered in
previous research works by various authors using different
arguments.

I℘,℘0+′ ,ε,ε′ ,γ tρ−1 cos tσð Þ� �� 	
xð Þ = xρ−℘−℘′+γ−1 ×

Γ ρð ÞΓ ρ + ε′−℘′
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