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1. Introduction

Fractional calculus is used to investigate frac-
tional integral operators and derivatives of any
order. This is a well-known idea that has shown
to be quite helpful in explaining many memory
and internal process phenomena. These phenom-
ena are extremely valuable for tackling a variety
of problems related to science and technology, in-
cluding physics, chemistry, biology, cybernetics,
economics, electronics, and many more domains
that have emerged in recent decades. We refer
the readers to the following references for more
details [1–7], and [8].

Despite its long history, fractional calculus still
has a large number of unsolved remaining prob-
lems, from both theoretical and applied perspec-
tives (see references [4, 9] and [10]). Over the

last few years, various forms of fractional oper-
ators have been introduced in the scientific liter-
ature [11].

Obtaining generalized fractional operators is a
major challenge in the present time. It was re-
cently demonstrated that the use of a large class
of fractional operators yields interesting mathe-
matical results. However, in practice, real data is
important in determining which fractional opera-
tor produces the best results for a certain kind of
models.

In this context, the interesting Dzherbashian–
Nersesian fractional operator was first proposed
in 1968 [12], but was rarely studied. This is a
generalized fractional operator for which the frac-
tional operators; Riemann–Liouville (R–L) frac-
tional integral, Caputo derivative and Hilfer (HF)
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are special cases, that can be obtained by a spe-
cial setting of parameter values in the fractional
operator of Dzherbashian - Nersesian [13,14].

Integral transformations are mathematical opera-
tions that transform a function from one domain
to another. They are tools used in various fields to
simplify difficulties and discover answers. These
transformations map a function from the time or
space domain to the frequency or complex plane
domain, making it easier to study and solve prob-
lems.

These integral transformations, on the other
hand, are important for the simplification they
provide, most commonly in the processing of dif-
ferential equations under precise boundary condi-
tions. A well-chosen set of integral transforma-
tions aid in the conversion of differential equation
and integro-differential equation into easily solv-
able algebraic equations. To complete the pro-
cedure, the solution that is found is the trans-
form of the solution of the original differential
equation, which must be inverted. Many in-
tegral Laplace transformations have been intro-
duced over the last two decades, including the
Sumudu [15], Elzaki [16], Natural [17], Aboodh
[18], Pourreza [19, 20], Mohand [21], Sawi [22],
Shehu [23] and Kamal transformations [24].

In ref. [25], H. Jafari proposed a new integral
transform in 2021. This new generalized inte-
gral transform, which will be abbreviated as NG-
Transform in the remainder of this article, in-
cludes a variety of the family of Laplace trans-
forms, and is particularly useful for solving dif-
ferential equations and integro-differential equa-
tions. Recently, some authors applied this trans-
form to some fractional operators, such as: AB
fractional derivative [38], CF fractional deriva-
tive [26], R–L fractional integral and Caputo de-
rivative of fractional order [41], Hilfer–Prabhakar
fractional derivatives in [27], and Costa et al. in
[28] for the k–Hilfer fractional derivative. On the
other hand, others have applied this transform in
several works, e.g., [29–33], and [34].

Based on the above, the motivation of this re-
search is to investigate and demonstrate cer-
tain important properties of NG-Transform that
have not before been employed as solutions to
some types of Cauchy problems involving the
Dzherbashian–Nersesian fractional operators.

This paper is organised into five sections: Sec-
tion 2 covers important key definitions, proper-
ties, theorems and lemmas, and some useful re-
sults about the new generalised integral trans-
form, which are used throughout the remainder
of the paper. In section 3, we provide some
key findings derived via the NG-Transform of the

Dzherbashian–Nersesian fractional operator, and
give some special cases in section 4. Various
applications of the Dzherbashian–Nersesian frac-
tional operator implementing the NG-Transform
to solve some Cauchy-type problems are given in
Section 5. The conclusion follows next in Section
6.

2. Preliminary

For the sake of clarity, we give in following para-
graphs some fundamental definitions and con-
cepts. There are also interesting results regarding
the new transform.

Definition 1. (see [35]). The left sided R–L frac-
tional integral Iα0+,t of v ∈ L1([a, b]) is given by the

following formula

Iα0+,tv (t) =

t∫
0

(t− τ)α−1v(τ)

Γ(α)
d τ, t > 0, α > 0.

(1)

Definition 2. (see [36]). The Caputo derivative
of fractional order α for the function v (t) is de-
scribed as

CDα
a+v (t) =


∫ t
a

(t−τ)m−α−1v(m)(τ)
Γ(m−α) dτ,

if 0 < m− 1 < α < m,
dm

dtm
v (t) if α = m.

(2)

Definition 3. (see [37]). Let α ∈ (0, 1) , σ ∈
[0, 1] , v ∈ L1 [a, b] , v ∗ t(1−σ)(1−α)

Γ((1−σ)(1−α)) ∈ AC1 [a, b] .

The Hilfer fractional derivative (H–FD) is ex-
pressed as

Dα,σ
a+
v (t) =

(
I
σ(1−α)
a+

d

dt

(
I
(1−σ)(1−α)
a+

v
))

(t) .

(3)

Remark 1.

for σ = 0 in (3), the H–FD coincides with the
fractional operator Dα

0+,t (2).

Definition 4. (see [12]). The fractional opera-
tor Dzherbashian–Nersesian Dαm

0+,t
of order m is

expressed as

Dαm

0+,t
v (t) = I1−σm

0+,t
D
σm−1

0+,t
D
σm−2

0+,t
...Dσ1

0+,t
Dσ0

0+,t
v (t) ,

t > 0,m ∈ N, 0 < αm ≤ m,
(4)

where

αm =

m∑
r=0

σr − 1, σr ∈ (0, 1] . (5)

Special cases

(1) for m = 1 in (4), we have (see [12])

Dα1

0+,t
v (t) = I1−σ1

0+,t
Dσ0

0+,t
. (6)
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(2) For σ1 = σ2 = ... = σm = 1 and σ0 =
1 + α − m, where σ0 ∈ (0, 1), in (4) we
have (see [14])

Dαm

0+,t
v (t) =

dm

dtm
Im−α
0+,t

v (t) = Dα
0+,tv (t) . (7)

In this case, Dzherbashian–Nersesian frac-
tional operator reduces to the fractional
operator Dα

0+,t of order m − 1 < α ≤ m

which given by the equation 2.
(3) For σ0 = σ2 = ... = σm−1 = 1 and

σm = 1 + α − m, where σm ∈ (0, 1), in
(4) we have (see [14])

Dαm

0+,t
v (t) = Im−α

0+,t

dm

dtm
v (t) = cDα

0+,tv (t) . (8)

This case, Dzherbashian–Nersesian frac-
tional operator interpolates to the CFD
operator CDα

0+,t of order α.

(4) For σm = 1 − σm − +σα, σ0 = 1 +
α − m − σm, where σ0, σm ∈ (0, 1) and
σ1 = σ2 = ... = σm−1 = 1 in (4) we have
(see [14])

Dαm

0+,t
v (t) =

dm

dtm
v (t) = Dα

0+,tv (t) . (9)

In this instance, the Dzherbashian–
Nersesian fractional operator is reduced to
HFD of order m − 1 < α < m, and type
0 < σ < 1.

Definition 5. (see [25]) Let v (t) be a integrable
function defined for t ≥ 0, ζ (p) ̸= 0 and ψ (p)
are positive real functions. The NG-Transform of
v (t) is expressed as

TNG {v (t) , p} = F (p)
= ξ (p)

∫∞
0 v (t) exp (−ψ (p) t) dt,

(10)

provided the integral exists for some ψ (p).

The new transform F (p) exists for all ψ (p) > ϕ
and has numerous properties such as linear opera-
tor for example, a more detailed discussion about
this can be found in [25]. Inversion formula of
(10), is given by [38]

F−1 (p) = TNG
−1
{
ξ (p)

∫∞
0 v (t) exp (−ψ (p) t) dt

}
= v (t) .

(11)

This new integral transform can be easily im-
plemented directly to an appropriate problem by
specifically selecting ξ (p) and ψ (p). In the table
1, we mention some of them.

Theorem 1. (See [25]). Let ξ (p) , ψ (p) > 0, the
NG-Transform of derivatives of v(t) is defined as

TNG
{
v(m) (t) , p

}
= (ψ (p))m [F (p)

−ξ (p)
∑m−1

r=0 (ψ (p))−1−r v(r)) (0)
]
,∀m ∈ N.

(12)

Theorem 2. (See [25, 38]). Let F1(p) =
TNG {v1, p} and F2(p) = TNG {v2, p}, then

TNG {v1 ⋆ v2, p} =
∫∞
0 v1 (t) v2 (t− z) dz

=
1

ϕ (s)
F1(p).F2(p).

(13)

Definition 6. (See [10,39,40]). For any w ∈ C,
The usual Mittag-Leffler (ML) function is defined
as

Eη (w) =
∞∑
i=0

wi

Γ (ηi+ 1)
, w ∈ C, Re(η) > 0.

(14)
where Re denotes the real part. The 2-parameters
ML function is given by [10]

Eη,β(w) =

∞∑
i=0

wi

Γ(ηi+ β)
, w ∈ C, (15)

Re(η) > 0, Re(σ) > 0,

such that Eη,1 (z) = Eη (w) , and the 3-parameters
ML function is stated as [39,40]

Eγη,β (w) =
1

Γ(γ)

∑∞
i=0

Γ(γ+i)
Γ(ηi+β)

wi

i! , w ∈ C,
Re(η) > 0, Re (β) > 0, Re (γ) > 0.

(16)

Lemma 1. (See [38]). Let η ∈ (0, 1) and z ∈ R
such that 0 < ψ (p) < |z|

1
η , then

TNG
{
tσ−1Eγη,σ (zt

η) , p
}
=

ξ (p)

ψ (p)σ

(
1− z

ψ (p)η

)−γ
.

(17)

Proposition 1. (See [38, 41]). The NG-
Transform of tα is expressed as

TNG {tα, p} = Γ (α+ 1)
ξ (p)

ψ (p)α+1 , α > 0. (18)

Theorem 3. (See [41] ). The NG-Transform of
RLF integral of v is presented as

TNG

{
Iα0+,tv (t) , p

}
=

F(p)

ψ (p)α
, (19)

where α > 0 and F(p) is denoted by the NG-
Transform of the function v(t).

3. Main results

In the following part, we will derive the NG-
Transform on the Dzherbashian–Nersesian frac-
tional operator and discuss some particular cases.
Let v(t) ∈ A with TNG {v (t) , p} = F(p).

Lemma 2. The NG-Transform of RLF derivative
of v is given as follows

TNG

{
Dα

0+,tv (t) , p
}
= [ψ (p)]α F(p)

−ξ (p)
∑m−1

k=0 [ψ (p)]k
[
Dα−k−1

0+,t
v (t)

]
t=0+

,

m− 1 < α ≤ m.
(20)
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Table 1. Relation between the NG-Transform and other integral transforms.

Transform Definition Jafari transform
Laplace [7] L{v (t) , p} =

∫∞
0 v(t)e−ptdt ξ (p) = 1 and ψ (p) = p

Sumudu [15] S {v (t) , p} = 1
p

∫∞
0 v(t)e−ptdt ξ (p) = ψ (p) =

1

p

Elzaki [16] E {v (t) , p} = p
∫∞
0 v(t)e

t
p ξ (p) = 1 and ψ (p) =

1

p

Natural [17] N {v (t) , p, u} = p
∫∞
0 v(ut)e−ptdt ξ (p) = u and ψ (p) =

p

u

Aboodh [18] A {v (t) , p} = 1
p

∫∞
0 v(t)e−ptdt ξ (p) =

1

p
and ψ (p) = 1

Mohand [21] M{v (t) , p} = p2
∫∞
0 v(t)e−ptdt ξ (p) = p2 and ψ (p) = p

Sawi [22] R{v (t) , p} = 1
p2

∫∞
0 v(t)e

− t
pdt ψ (p) =

1

p
and ξ (p) = ψ (p)2

Kamel [24] K{v (t) , p} = p
∫∞
0 v(t)e

− t
pdt ξ (p) = 1 and ψ (p) =

1

p

Shehu [23] SH{v (t) , p, u} =
∫∞
0 v(t)e−

pt
u dt ξ (p) = 1 and ψ (p) =

p

u

Proof. Using the NG-Transform on both sides of
(2) and subsequently the relation (12), we get

TNG

{
Dα

0+,tv (t) , p
}

= TNG

{
dm

dtm
Im−α
0+,t

v (t) , p

}
= [ψ (p)]m TNG

{
Im−α
0+,t

v (t) , p
}

−ξ (p)
∑m−1

k=0 [ψ (p)]k

×
[(

d
dt

)(m−1−k)
Im−α
0+,t

v (t)
]
t=0+

= [ψ (p)]α F(p)

−ξ (p)
∑m−1

k=0 [ψ (p)]k
[
Dα−k−1

0+,t
v (t)

]
t=0+

.

This is the desired result (20). □

Remark 2. Lemma (2) generalizes some results
that already exist, so for example:

(1) The Laplace integral transform of R–L
fractional operator, which is given by
equation (2), is obtained when ξ (p) = 1
and ψ (p) = p (see [35]), i.e.

L
{
Dα

0+,tv (t) , p
}

= pαL{v (t) , p} −
∑m−1

k=0 p
k
[
Dα−k−1

0+,t
v (t)

]
t=0+

.

(2) If we take ξ (p) = ψ (p) =
1

p
, yields

Sumudu’s integral transform witch is
mentioned in the work [42], i.e.,

S
{
Dα

0+,tv (t) , p
}
= p−αS {v (t) , p}

−
∑m−1

k=0 p
−(k+1)

[
Dα−k−1

0+,t
v (t)

]
t=0+

.
(21)

The NG-Transform of the Dzherbashian–
Nersesian fractional operator is obtained by the
following theorem.

Theorem 4. The NG-Transform of
Dzherbashian–Nersesian fractional operator of or-
der αm (0 < αm < m) is expressed as follows

TNG

{
Dαm

0+,t
v (t) , p

}
= [ψ (p)]αm TNG {v (t) , p}

− ξ (p)
m∑
r=1

[ψ (p)]αm−αm−r−1
[
D
αm−r

0+,t
v (t)

]
t=0+

.

(22)

Proof. Using the Dzherbashian–Nersesian frac-
tional operator formulation, the NG-Transform of
the Equation (4), and the lemma (2), we get

TNG

{
Dαm

0+,t
v (t) , p

}
= TNG

{
I1−σm
0+,t

D
1−σm−1

0+,t
D

1−σm−2

0+,t
...D1−σ1

0+,t
D1−σ0

0+,t
v (t) , p

}
= [ψ (p)]σm−1 TNG

{
D
σm−1

0+,t
D
σm−2

0+,t
...D1−σ1

0+,t
D1−σ0

0+,t
v (t) , p

}
= [ψ (p)]σm−1+σm−1 TNG

{
D
σm−2

0+,t
...Dσ1

0+,t
Dσ0

0+,t
v (t) , p

}
− ξ (p) [ψ (p)]σm−1

[
D
σm−1−1
0+,t

D
σm−2

0+,t
...Dσ1

0+,t
Dσ0

0+,t
v (t)

]
t=0+

.

Continuing in the similar manner, we have

TNG

{
Dαm

0+,t
v (t) , p

}
= [ψ (p)]

∑m
r=0 σr−1 TNG {v (t) , p}

−ξ (p)
m−1∑
r=0

[ψ (p)]σm−r

[
D
σm−r−1
0+,t

v (t)
]
t=0+

.

Using Formula αm =
∑m

r=0 σr − 1 and after
some calculations, we finally get the desired re-
sult (22). □
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4. Special cases

The following corollary presents a few impor-
tant results in different cases of the Jafari in-
tegral transform of the Dzherbashian–Nersesian
fractional operator.

Corollary 1. The NG-Transform of the
Dzherbashian–Nersesian fractional operator of or-
der αm ( 0 < αm < m ) is expressed as

TNG

{
Dαm

0+,t
v (t) , p

}
= [ψ (p)]αm (TNG {v (t) , p}

− ξ (p)
m∑
r=1

[ψ (p)]−αm−r−1
[
D
αm−r

0+,t
v (t)

]
t=0+

)
.

• When ξ (p) = 1 and ψ (p) = p, we obtain
the Laplace transform of the fractional op-
erator of Dzherbashian–Nersesian, which
is studied in [14], i.e.,

L
{
Dαm

0+,t
v (t) , p

}
= pαm (L{v (t) , p}

−
m∑
r=1

p−αm−r−1
[
D
αm−r

0+,t
v (t)

])
t=0+

,

where L{v (t) , p} denotes the Laplace
transform of a function v(t).

• The Sumudu integral transform of the
Dzherbashian–Nersesian fractional oper-

ator is obtained, when ξ (p) =
1

p

and ψ (p) =
1

p
. If we represent the

Sumudu transform of a function v(t) as
S {v (t) , p}, we get

S
{
Dαm

0+,t
v (t) , p

}
= p−αmS {v (t) , p}

−
∑m

r=1 p
αm−r−αm

[
D
αm−r

0+,t
v (t)

]
t=0+

.
(23)

• When ξ (p) = 1 and ψ (p) =
p

u
, we get

the formula for the Shehu transformation
of the Dzherbashian–Nersesian fractional
operator. If V (p, u) denotes the Shehu
transform of a function v(t), then

SH
{
Dαm

0+,t
v (t) , p, u

}
=
( p
u

)αm (V (p, u)

−
∑m

r=1

(
u
p

)αm−r+1 [
D
αm−r

0+,t
v (t)

]
t=0+

)
.

(24)
• The Elzaki transform of the Dzherbashian–
Nersesian fractional operator is obtained,

when ξ (p) = 1 and ψ (p) =
1

p
, we have

E
{
Dαm

0+,t
v (t) , p

}
= p−αmE {v (t) , p}

−
∑m

r=1 p
αm−r−αm+1

[
D
αm−r

0+,t
v (t)

]
t=0+

,
(25)

where the Elzaki transform of v(t) is de-
notes by E {v (t) , p}.

• When ξ (p) =
1

p2
and ψ (p) =

1

p
, the NG-

Transform yields in the Sawi transform
of the Dzherbashian–Nersesian fractional
operator. If we designate the Sawi trans-
form of v(t) as R{v (t) , p}, then

R
{
Dαm

0+,t
v (t) , p

}
= p−αmR{v (t) , p}

−
∑m

r=1 p
αm−r−αm−1

[
D
αm−r

0+,t
v (t)

]
t=0+

.
(26)

• When ξ (p) =
1

p
and ψ (p) = 1, the NG-

Transform produces the Aboodh integral
transform of the Dzherbashian–Nersesian
fractional operator. If the Aboodh trans-
form of v(t) is denoted by A {v (t) , p}, we
get

A
{
Dαm

0+,t
v (t) , p

}
= A {v (t) , p}

− 1

p

m∑
r=1

[
D
αm−r

0+,t
v (t)

]
t=0+

.

(27)

• The Natural integral transform of the
Dzherbashian–Nersesian fractional opera-
tor is obtained when ξ (p) = u and ψ (p) =
p

u
. If the Natural integral transform of

v(t) is represented by W (p, u), then

N
{
Dαm

0+,t
v (t) , p, u

}
=
(p
u

)αm

W (p, u)

−u
∑m

r=1

(p
u

)αm−αm−r−1 [
D
αm−r

0+,t
v (t)

]
t=0+

.

(28)
• When ξ (p) = p2 and ψ (p) = p, the
NG-Transform yields the Mohand trans-
form to the Dzherbashian–Nersesian frac-
tional operator. If we represent the Mo-
hand transform of v(t) by M{v (t) , p}, we
obtain

M
{
Dαm

0+,t
v (t) , p

}
= pαm (M{v (t) , p}

−
∑m

r=1 p
1−αm−r

[
D
αm−r

0+,t
v (t)

]
t=0+

)
.

(29)

• When ξ (p) = 1 and ψ (p) =
1

p
, the

NG-Transform yields the Kamal integral
transform of the fractional operator of
Dzherbashian–Nersesian. If we denote the
Kamal integral transform of a function
v(t) by K{v(t), p}, then

K
{
Dαm

0+,t
v (t) , p

}
= p−αmK{v (t) , p}

−
∑m

r=1 p
αm−r−αm+1

[
D
αm−r

0+,t
v (t)

]
t=0+

.
(30)



New generalized integral transform via Dzherbashian–Nersesian fractional operator 95

Proof. The preceding conclusions are clearly
demonstrated by the Equation (22) and the ta-
ble 1.

□

Remark 3. If σ1 = σ2 = ... = σm = 1 and
σ0 = 1 + α − m, where σ0 ∈ (0, 1), then, the
NG-Transform of RLF derivative of order α ∈
(m− 1,m) is obtained , i.e.,

TNG

{
Dα

0+,tv (t) , p
}
= [ψ (p)]α TNG {v (t) , p}

−ξ (p)
∑m−1

r=0 [ψ (p)]m−r−1
[
Dr

0+,tI
m−α
0+,t

v (t)
]
t=0+

.

(31)

Remark 4. When σ0 = σ2 = ... = σm−1 = 1 and
σm = 1+α−m, where σm ∈ (0, 1), Equation (22)
interpolates The NG-Transform of CFD operator
of order α ∈ (m− 1,m), i.e.,

TNG

{
cDα

0+,tv (t) , p
}
= [ψ (p)]α TNG {v (t) , p}

−ξ (p)
∑m−1

r=0 [ψ (p)]α−r−1
[
Dr

0+,tv (t)
]
t=0+

.

(32)

In this particular case, it was studied in [41] .

Remark 5. For σm = 1 + σ (α−m), σ0 =
1 + (α−m) (1− σ), where σ0, σm ∈ (0, 1) and
σ1 = σ2 = ... = σm−1 = 1 in (4, we gain The
NG-Transform of Hilfer–fractional derivative of
order α ∈ (m− 1,m) and 0 < σ < 1, i.e.,

TNG

{
Dα

0+,tv (t) , p
}
= [ψ (p)]α TNG {v (t) , p}

−ξ (p)
∑m−1

r=0 [ψ (p)]r−σ(m−α)

×
[
Dm−r−1

0+,t
I
(m−α)(1−σ)
0+,t

v (t)
]
t=0+

.

(33)

5. Applications

In this part, we will illustrate how to resolve
certain Cauchy-type problems employing the
Dzherbashian–Nersesian fractional operator and
the NG-Transform.

Example 1. Consider the following problem (See
[12]):{

Dαmv (t) = u (t) , t ∈ (0, b) , b > 0,
Dαrv (t)|t=0 = v0r , r = 0, 1, ...,m− 1.

(34)
u (t) denotes an arbitrary function such that

Iαm

0+,t
u (t) exists and

{
v0r
}m−1

r=0
is a specified set of

real numbers. In the work [12], the existence of
the solution and its uniqueness are proved, and
they found the solution explicitly in a direct way.
Here we will try to find the solution by employing
The NG-Transform of the fractional operator of
Dzherbashian–Nersesian.

To start, we apply the NG-Transform to both sides
of (34) to get

TNG {Dαmv (t) , p} = TNG {u (t) , p} ,
which yields

[ψ (p)]αm TNG {v (t) , p}

−ξ (p)
m∑
r=1

[ψ (p)]αm−αm−r−1 [Dαmv (t)]t=0

= TNG {u (t) , p}
or

TNG {v (t) , p} = ξ (p)
∑m

r=1 [ψ (p)]−αm−r−1 v0m
+ [ψ (p)]−αm TNG {u (t) , p} .

(35)

When implementing the general inverse transfor-
mation of (35) with (18) and (19), we obtain

v (t) = TNG
−1

(
m∑
r=1

ξ (p)

[ψ (s)]αm−r+1 v
0
m

)

+ TNG
−1

(
TNG {u (t) , p}

[ψ (s)]αm

)
=

m∑
r=1

v0m
tαm−r

Γ (αm−r + 1)
+ Iαm

0+,t
u (t) .

which is the exact solution of (34).

Example 2. Consider the following problem (See
[12]):

Dαmv (t) = λv (t) , (36)

subject to,

Dαkv (t)|t=0 =

{
1, k = j,
0, k = 0, 1, ..., j − 1, j + 1

,

(37)
where λ is an arbitrary parameter.

Applying the NG-Transform to both sides of
Eq.(36), yields

[ψ (p)]αm TNG {v (t) , p}
−ξ (p)

∑m
r=1 [ψ (p)]αm−αm−r−1 [Dαmv (t)]t=0

= λTNG {v (t) , p} .
Therefore

TNG {v (t) , p}

=
ξ (p)

[ψ (p)]αm − λ

m∑
r=1

[ψ (p)]αm−αm−r−1 [Dαmv (t)]t=0 ,

=

m∑
r=1

ξ (p)

[ψ (p)]αm−r+1

1

1− λ
[ψ(p)]αm

[Dαmv (t)]t=0 ,

=
m−1∑
k=0

ξ (p)

[ψ (p)]αk+1

1

1− λ
[ψ(p)]αm

[Dαkv (t)]t=0 .



96 R. Belgacem, A. Bokhari, D. Baleanu, S. Djilali / IJOCTA, Vol.14, No.2, pp.90-98 (2024)

Using the initial conditions (37), we get

TNG {v (t) , p} =
ξ (p)

[ψ (p)]αj+1

(
1− λ

[ψ (p)]αm

)−1

.

(38)
By taking the inverse transform F−1 of both sides
of the eq.(38) and using relation (17) we get

v (t) = tαm−rEαm,αm−r+1 (λt
αm) .

6. Conclusion

New results of the NG-Transform on the
Dzherbashian–Nersesian fractional operator are
presented in this paper. First, the expression
for the NG transform of fractional Dzherbashia–
Nersesian operator is constructed. Then the
expression for Laplace transform of fractional
Dzherbashian-Nersesian operator of [14] is shown
to be a special case of this new results. It has also
been shown that the Riemann-Liouville, Caputo,
and Hilfer derivatives are special cases of the frac-
tional Dzherbashian–Nersesian operator [13] .

It is possible to deduce many expressions which
relate integral transforms to the various operators
from the relation that give the NG-transform of
the Dzherbashian-Nersesian fractional operator.

The initial-boundary value problems for a fourth-
order differential equation within the power-
ful fractional Dzherbashian–Nersesian operator
(FDNO) are investigated in the research [13] .
The current study, illustrates how it can be used
to solve some Cauchy-type fractional differential
equations with the Dzherbashian-Nersesian frac-
tional operator.

In the near future, we will try to use this opera-
tor to model phenomena related to the real world,
especially modeling diseases and social pests.
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