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Abstract: In this study, we extend the NE transform formula to applicable fractional orders and examine several fascinating and
fundamental properties of the transform. Additionally, we offer a comprehensive analytical solution for both linear and nonlinear
fractional differential equations. We investigate the fractional Newell-Whitehead-Segel equation, a significant amplitude equation in
physics, employing the conformable NE decomposition method. Furthermore, the method employed to derive approximate and
analytical solutions for linear-nonlinear fractional partial differential equations integrates the Adomian decomposition method with the
conformable NE transform. Ultimately, the results indicate that our proposed approach is effective and suitable for all situations
concerning conformable fractional differential equations. This research supports SDG 4: Quality Education by advancing analytical
methods in fractional calculus and mathematical modeling.
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1 Introduction

Modern definitions of fractional integrals and fractional derivatives for real-valued functions are crucial within the scope
of fractional calculus [1,2]. These definitions are used to set up several models concerning industrial growth, human
disease, and economic growth. All of these new definitions have made the examination of this topic more straightforward
and efficient [3]. Fractional derivatives have been defined in a variety of ways, including by Riemann-Liouville, Caputo,
Hadamard, Grunwald, Letnikov, and Riesz. Several authors introduced new definitions of the fractional derivative, known
as the conformable fractional derivative [4,5], which is easier to find than earlier definitions. Conformable fractional
descriptions have recently acquired popularity due to their natural formulation and ease. Its uses are fast developing in
the remodeling of different dynamical models and an emerging variety of approaches with this definition [6]-[9]. The
conformable fractional derivative of order α ∈ (0,1] of x at t is described by

Dα x(t) = limε→0
x(t + εt1−α)− x(t)

ε
, (1)

for all t > 0. If x is α-differentiable in some interval (0,α) with α > 0, then we have

Dα x(0) = limt→0+Dα x(t), (2)

whenever the boundary of the right side is presented. We note that if x is differentiable, then

Dα x(t) = t1−α x′(t). (3)

Certainly, this is not applicable for t = 0, and it would be beneficial to address equations and solutions that involve
singularities [10].

∗ Corresponding author e-mail: mohdahmed.hafez@newinti.edu.my, esrakaratas@siirt.edu.tr
© 2026 NSP
Natural Sciences Publishing Cor.

http://dx.doi.org/10.18576/pfda/120114


212 M. Hafez et al. : Conformable NE Transform: Theories, Methods and Applications ...

Integral transforms frequently employ an exponential function for integration from 0 to ∞. This enables the application
of the condition that either e−st or e−t/u approaches 0 as t tends toward infinity. Watugala [11] in 1993 invented the
Sumudu transform, which is a modified Laplace transform and Elzaki et al. [12] in 2012 to deal with initial value issues
in engineering applications [13]. The quantitative weighted generalization of the Jafari transform has been examined by
Serdal et al. [14]. Benattia et al. [15] has investigated Shehu conformable fractional transform, theories and applications.
New results on the conformable Sumudu transform theories and applications have been examined by Zhour et al [4].

In this study, we enlarged the concept of the NE transform into a fractional order and derived a set of significant rules
and features for this extension. After, we applied this transformation to derive analytical solutions for fractional models.
The constant M in a given function in A must have a value that is positive. The integral equation creates a new integral
transform, denoted by the operator G(.) [16]:

G(s,u) = N[g(t)] =
1
su

∫ +∞

0
e
−st
u g(t)dt, s > 0, u > 0.

If the function g(t) is piecewise continuous over the interval [0,∞]. It is called the function G(s,u)’s inverse integral
transformation.

N−1[G(s,u)] =
1

2Π i

∫ c+∞

c−∞

e
st
u G(s)sds = g(t).

2 Conformable NE transform

This part offers a collection of essential fundamental principles and features for the conformable fractional NE transform.

Definition 1. Allow g : [0,∞)→ R to be given a function with 0 < α ≤ 1. The conformable NE transform of g is defined
as follows:

Nα [g(t)] = Gα(s,u) =
1
su

∫ +∞

0
e
−stα

αu g(t)tα−1dt, (4)

given that the integral exists.

Theorem 1. Allow g : [0,∞)→ R to be given a function with 0 < α ≤ 1. Then

Nα [Dα g(t)] =
sGα(s,u)

u
− g(0)

su
. (5)

Proof. Utilizing Definition (1) and integration by parts, we obtain

Nα [Dα g(t)] = =
1
su

∫ +∞

0
e
−stα

αu Dα g(t)tα−1dt =
1
su

∫ +∞

0
e
−stα

αu t1−α g′(t)tα−1dt

=
1
su

∫ +∞

0
e
−stα

αu g′(t)dt =
1
su

[
e
−stα

αu g(t)
]∞

0
− 1

su

∫ +∞

0
g(t)

s
u

e
−stα

αu dt

=
1
su

lim
k←∞

[
e
−stα

αu g(t)
]k

0
+

1
su

∫ +∞

0

( s
u

e
−stα

αu

)
tα−1g(t)dt

=
sGα(s,u)

u
− g(0)

su
,

this completes the proof.

Theorem 2. Allow g : [0,∞)→ R to be given a function with 1≤ α < 2. Then

Nα [Dα g(t)] =
s2Gα(s,u)

u2 − Dα g(0)
su

− g(0)
u2 . (6)

Proof. The proof is similar to the proof of Theorem (1). Therefore, we omitted the proof.

Theorem 3. Allow g : [0,∞)→ R to be given a function with 0 < α ≤ 1. Thus

Gα(s,u) = N
(

g(αt)
1
α

)
. (7)
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Proof. Utilizing the Definition (1) and allowing k = tα

α
, we obtain:

Gα(s,u) =
1
su

∫ +∞

0
e
−stα

αu g(t)tα−1dt =
1
su

∫ +∞

0
e
−sk

u g(αk)
1
α dk = N

(
g(αk)

1
α

)
,

this completes the proof.

Theorem 4. Allow b,∈ R with 0 < α ≤ 1. Then

i. Nα [b](s,u) =
b
s2 ,

ii. Nα [tb](s,u) = α
b
α

Γ (1+ b
α
)

u
−b
α s2+ b

α

,

iii. Nα

[
eb tα

α

]
(s,u) =

1
s(s−bu)

,

iv. Nα

[
sin(b

tα

α
)

]
(s,u) =

bu
s(s2 +b2u2)

,

v. Nα

[
cos(b

tα

α
)

]
(s,u) =

1
s2 +b2u2 ,

vi. Nα

[
sinh(b

tα

α
)

]
(s,u) =

bu
s(s2−b2u2)

,

vii. Nα

[
cosh(b

tα

α
)

]
(s,u) =

1
s2−b2u2 .

Proof. When utilizing Definition (1), all of them can be obtained easily. For example;

i. Nα [b](s,u) =
1
su

∫ +∞

0
e
−stα

αu btα−1dt =
b
su

∫ +∞

0
e
−sv

u dv

=
b
s2 .

iii. Nα

[
eb tα

α

]
(s,u) =

1
su

∫ +∞

0
e
−stα

αu eb tα
α tα−1dt =

1
su

∫ +∞

0
eb− s

u
tα
α tα−1dt

=
1

s(s−bu)
.

v. Nα

[
cos(b

tα

α
)

]
(s,u) = Nα

[
cos(b

((αt)
1
α )α

α
)

]
(s,u) = N [cos(bt)] (s,u)

=
1

s2 +b2u2 .

Theorem 5. Allow b,k1,k2 ∈ R with 0 < α ≤ 1. Then

i. Nα [k1g(t)+ k2h(t)] = k1Gα(s,u)+ k2Hα(s,u),

ii. Nα

[
eb tα

α

]
= Gα(s(s+bu)),

iii. Nα [Iα g(t)] =
u
s

Gα(s,u),

iv. Nα

[
tnα

αn g(t)
]
=

un

sn
dn

dun unGα(s,u),

v. Nα [(g∗h)(t)] = usGα(s,u)Hα(s,u).
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Proof.
i. Implementing Definition (1), we get:

Nα [k1g(t)+ k2h(t)] =
1
su

∫ +∞

0
e
−stα

αu (k1g(t)+ k2h(t))tα−1dt

= k1
1
su

∫ +∞

0
e
−stα

αu g(t)tα−1dt + k2
1
su

∫ +∞

0
e
−stα

αu h(t)tα−1dt

= k1Gα(s,u)+ k2Hα(s,u).

ii. Utilizing Theorem (3), gives:

Nα

[
e−b tα

α

]
= N

(
e
−b
α
(αt)α

1
α

)
= N

(
e−btg(αt)

1
α

)
= N

(
g(αt)

1
α

)
|s→s(s+bu) = Gα(s(s+bu)).

iii. When we apply Theorem (2), we obtain:

Nα [Dα Iα g(t)] =
s
u

Nα [Iα g(t)]− Iα g(0)
su

.

Iα g(0) = 0, then we acquire:

Gα(s,u) =
s
u

Nα [Iα g(t)],

and
Nα [Iα g(t)] =

u
s

Gα(s,u).

iv. with Theorem (4), we write:

Nα

[
tnα

αn g(t)
]
= N

[
(αt)nα

1
α

αn g(αt)
1
α

]
= N[tng(αt)

1
α ] =

un

sn
dn

dun unGα(s,u).

v. Utilizing Theorem (4), yields:

Nα [(g∗h)(t)] = N
[
(g∗h)(αt)

1
α

]
= usN

[
g(αt)

1
α

]
N
[
h(αt)

1
α

]
= usGα(s,u)Hα(s,u).

3 Conformable NE decomposition method

There are other Adomian decomposition method (ADM) modifications and hybrid forms in the literature [17,18,19]. One
of the hybrid types of ADM is the conformable NE decomposition method (CNDM). The NE transform is applied to
linear-nonlinear fractional partial differential equations (PDEs) in CNDM by combining it with ADM in a conformable
way. Let’s now present the CNDM algorithm. We examine the following fractional PDEs in general operator form to
illustrate the fundamental concept of CNDM.

Dα
t g(x, t)+Dn

xg(x, t)+R(g(x, t))+M(g(x, t)) = h(x, t), t > 0, x > 0, 0 < α ≤ 1, (8)

where, Dα
t represents the linear derivative operator of conformable order α in t, R consists of other linear terms with lesser

derivatives, M denotes the nonlinear term, and h(x, t) indicates the nonhomogeneous part. The highest order classical linear
derivative operator in x is Dn

x . Utilizing the conformable NE transform Nα concerning t on both sides of Eq. (8) leads to
the outcome:

Nα [Dα
t g]+Nα [Dn

xg]+Nα [R(g)+M(g)] = Nα [h(x, t)]. (9)
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Eq. (9), derived from the differential property of the conformable NE transform, becomes

s
u

Nα [g]−
g(x,0)

su
+Nα [Dn

xg]+Nα [R(g))+M(g)] = Nα [h(x, t)]. (10)

When we simplify Eq. (10):

Nα [g] =
g(x,0)

s2 +
u
s
{Nα [h(x, t)]−Nα [Dn

xg]−Nα [R(g)+M(g)]} . (11)

Applying the conformable inverse NE transform to this equation, yields:

g(x, t) = N−1
α

{
g(x,0)

s2

}
+N−1

α

{u
s
{Nα [h(x, t)]−Nα [Dn

xg]−Nα [R(g)+M(g)]}
}
. (12)

The nonlinear term M(g(x, t)) of Eq. (8) and the Adomian polynomials Ak, which depend on g0,g1,g2, , ...,gk, are
presented as follows [20] in accordance with the ADM, along with the solution g(x, t) with its convergency.

g(x, t) =
∞

∑
k=0

gk(x, t), (13)

N(g(x, t)) =
∞

∑
k=0

Ak. (14)

Then, we have
∞

∑
k=0

gk = N−1
α

{
g(x,0)

s2 +
u
s
{Nα [h(x, t)]}

}
−N−1

α

{
u
s

{
Nα [Dn

x

∞

∑
k=0

gk]

}}

−N−1
α

{
u
s

{
Nα [R(

∞

∑
k=0

gk))+
∞

∑
k=0

Ak]

}}
.

When both sides of the above equation match, the iterative method that follows is produced.

g0 = N−1
α

{
g(x,0)

s2 +
u
s
{Nα [h(x, t)]}

}
, (15)

gk+1 =−N−1
α

{
u
s

Nα

[
Dn

x

∞

∑
k=0

gk

]
− u

s
Nα

[
R

(
∞

∑
k=0

gk

)
+

∞

∑
k=0

Ak

]}
. (16)

Let’s examine a few instances to demonstrate the advantages of this method and the NE transform.

4 Applications

This section provides instances of using the conformable fractional NE transform and CNDM to address both linear,
nonlinear ordinary, and conformable PDEs.

Example 1. We consider
Dα

t g(t) = g(t)+1, 0 < α ≤ 1. (17)

According to the initial constraint g(0) = 0, we apply the conformable fractional NE transform to the above expression,
we obtain:

Nα [Dα
t g(t)] = Nα(g(t))+Nα(1),

s
u

Gα(s,u)−
1
su

g(0) = Gα(s,u)+
1
s2 ,

Gα(s,u) =
u

s2(s−u)
.

Implementing N−1
α to the last equation, gives:

g(t) = N−1
α

[
1

s(s−u)
− 1

s2

]
= exp

(
tα

α

)
−1.
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Example 2. Let us consider the Riccati differential equation as [21]:

Dα
t g(t) =−g2(t)+1, t ≥ 0, 0 < α ≤ 1, (18)

with the initial condition g(0) = 0. When we implement the conformable fractional NE transform to Eq. (18), we have:

Nα [Dα
t g(t)] = Nα(g2(t))+Nα(1),

s
u

Gα(s,u)−
1
su

g(0) = Nα(g2(t))+
1
s2 ,

Gα(s,u) =−
u
s

Nα(g2(t))+
u
s3 .

Using N−1
α :

g(t) =−N−1
α

[u
s

Nα(g2(t))(s,u)
]
+N−1

α

[ u
s3

]
=−N−1

α

[u
s

Nα(g2(t))(s,u)
]
+

tα

α
. (19)

As g2(t) is a nonlinear equation, using the Adomian decomposition approach, we write

g(t) = z(t) =
∞

∑
i=0

zi(t), g2(t) =
∞

∑
i=0

Ai,

where Ai are Adomian polynomials, and some of them are as follows:

A0 = g2
0, A1 = 2g1g0, A2 = 2g2g0 +g2

1, · · · .

So, the general solution is obtained as:

z0 =
tα

α
,

zi+1 =−N−1
α

[u
s

Nα(Ai)
]

i≥ 0,

for i = 0, we get:

z1 =−N−1
α

[u
s

Nα(A0)
]
=−N−1

α

[
u
s

Nα

(
t2α

α2

)]
=−2N−1

α

[
u3

s5

]
=−1

3
t3α

α3

For i = 1, we have:

z2 =−N−1
α

[u
s

Nα(A1)
]
=−N−1

α

[
u
s

Nα

(
−2
3

t4α

α4

)]
=

2
3

N−1
α

[
24u5

s7

]
=

2
15

t5α

α5 .

for i = 2, we acquire:

z3 = −N−1
α

[u
s

Nα(A2)
]
=−N−1

α

[
u
s

Nα(
17
45

t6α

α6 )

]
=−17

45
N−1

α

[
720u7

s9

]
=− 17

315
t7α

α7 .

Thus, the approximate solution is found as follows:

z(t) =
tα

α
− 1

3
t3α

α3 +
2

15
t5α

α5 −
17
315

t7α

α7 + · · · ,
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and

z(t) = tanh
(

tα

α

)
=

exp[2 tα

α
]−1

exp[2 tα

α
]+1

.

For α = 1, the solution of Eq. (18) is achieved as:

g(t) =
exp(2t)−1
exp(2t)+1

.

Fig. 1: Numerical simulation for α = 0.5 for Example (2).

Fig. 2: Numerical simulation for α = 1 for Example (2).

Example 3. We take into consideration the following equation;

D2α
t g(t)−4g(t) = 0, g(0) = 1, Dα g(0) = 0, 1≤ α < 2, (20)

Implementing the conformable fractional NE transform to Eq. (20), gives:

s2

u2 Gα(s,u)−
1
u2 g(0)−4Gα(s,u) = 0,

© 2026 NSP
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Gα(s,u) =
1

s2−4u2 .

When we apply the N−1
α of both sides of the last equation, the exact solution can be found as follows:

g(t) = N−1
α

[
1

s2−4u2

]
= cosh

[
2tα

α

]
.

Fig. 3: Simulation for α = 0.5 for Example (3).

Fig. 4: Simulation for α = 1 for Example (3).
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Example 4. We take into consideration

D2α
t g(t)−g(t) = sin

(
2tα

α

)
, g(0) = 2, Dα g(0) = 0, 1≤ α < 2. (21)

If we use the conformable fractional NE transform, we will get:

s2

u2 Gα(s,u)−
2
u2 −Gα(s,u) =

2u
s(s2 +4u2)

,

Gα(s,u) =
2u3

s(s2 +4u2)(s2 +u2)
+

2
s2−u2 .

Implementing the N−1
α of both sides of the last equation, yields:

g(t) = N−1
α

[
−2u

5s(s2 +4u2)
+

2u
5s(s2−u2)

+
2

s2−u2

]
=
−1
5

sin
(

2tα

α

)
+

2
5

sinh
(

tα

α

)
+2cosh

[
tα

α

]
.

Fig. 5: Simulation for α = 0.5 for Example (4).

Fig. 6: Simulation for α = 1 for Example (4).
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Example 5. We examine the fractional NWS equation that is linearly conformable as [22]:

Dα
t g(x, t) = D2

xg(x, t)−2g(x, t), g(x,0) = exp(x), 0≤ α ≤ 1. (22)

In relation to t, when the conformable fractional NE transform is implemented to the above equation and using the initial
condition, it becomes:

s
u

Nα [g(x, t)]− g(x,0)
su

= Nα

[
D2

xg(x, t)
]
−2Nα [g(x, t)] ,

Nα [g] =
exp(x)

s(s+2u)
+

u
s+2u

Nα

[
D2

xg(x, t)
]
.

Applying the N−1
α to this equation, gives:

g = exp(x)exp
(
−2tα

α

)
+N−1

α

[
u

s+2u
Nα

[
D2

xg
]]

.

Thus, we write

∞

∑
k=0

gk = exp(x)exp
(
−2tα

α

)
+N−1

α

[
u

s+2u
Nα

[
D2

x

∞

∑
k=0

gk

]]
.

When we use the iterative technique, we have

g0 = exp
(

x− 2tα

α

)
,

gi+1 = N−1
α

[
u

s+2u
Nα

[
D2

xgk
]]

i≥ 0

and

g1 =
tα

α
exp
(

x− 2tα

α

)
, g2 =

t2α

α22!
exp
(

x− 2tα

α

)
, · · · ,

So, the approximate solution is obtained as follows:

g(x, t) = exp
(

x− 2tα

α

)
+

tα

α
exp
(

x− 2tα

α

)
+

t2α

α22!
exp
(

x− 2tα

α

)
+

t3α

α33!
exp
(

x− 2tα

α

)
+ · · · .

and
g(x, t) = expx− tα

α .

Example 6. We take note of the following nonlinear conformable fractional NWS equation as [22]:

Dα
t g(x, t) = 5D2r

x g(x, t)+2g(x, t)+g2(x, t), g(x,0) = τ, 0≤ α ≤ 1, (23)

where τ is a constant. If we apply the conformable fractional NE transform with respect to t is implemented the equation
and using the initial condition, it becomes:

s
u

Nα [g(x, t)]− g(x,0)
su

= 5Nα

[
D2

xg(x, t)
]
+2Nα [g(x, t)]+Nα

[
g2(x, t)

]
,

Nα [g] =
τ

s(s−2u)
+

5u
s−2u

Nα

[
D2

xg(x, t)
]
+

u
s−2u

Nα

[
g2(x, t)

]
.

When the N−1
α is applied to the above equation, we get:

g = τ exp(
2tα

α
)+N−1

α

[
5u

s−2u
Nα

[
D2

xg
]]

+N−1
α

[
u

s−2u
Nα

[
g2]] .
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Fig. 7: Numerical simulation for α = 0.5 for Example (5).

Fig. 8: Numerical simulation for α = 1 for Example (5).

So, we have
∞

∑
k=0

gk = τ exp(
2tα

α
)+N−1

α

[
5u

s−2u
Nα

[
D2

xgk
]]

+N−1
α

[
u

s−2u
Nα

[
∞

∑
k=0

gk

]]
.

We give a few components of Adomian polynomials as follows:

A0 = g2
0, A1 = 2g1g0, A2 = 2g2g0 +g2

1, · · · .

Using the iterative technique gives

g0 = τ exp
(

2tα

α

)
,

gi+1 = N−1
α

[
5u

s−2u
Nα

[
D2

xgk
]]

+N−1
α

[
u

s−2u
Nα

[
∞

∑
k=0

gk

]]
, i≥ 0,

and

g1 =
1
2

τ
2 exp

(
2tα

α

)(
exp
(

2tα

α

)
−1
)
, g2 =

(
1
2

)2

τ
3 exp

(
2tα

α

)(
exp
(

2tα

α

)
−1
)2

,

g3 =

(
1
2

)3

τ
4 exp

(
2tα

α

)(
exp
(

2tα

α

)
−1
)3

, · · · .
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Thus, the approximate solution is obtained as:

g(x, t) = τ exp
(

2tα

α

)
+

1
2

τ
2 exp

(
2tα

α

)(
exp
(

2tα

α

)
−1
)
+(

1
2

)2

τ
3 exp

(
2tα

α

)(
exp
(

2tα

α

)
−1
)2

+

(
1
2

)3

τ
4 exp

(
2tα

α

)(
exp
(

2tα

α

)
−1
)3

+ ...

and

g(x, t) =
2τ exp

(
2tα

α

)
2+ τ

(
1− exp

( 2tα

α

)) .

Fig. 9: Numerical simulation for α = 0.5 and τ = 1 for Example (6).

Fig. 10: Numerical simulation for α = 1 and τ = 1 for Example (6).

The Conformable NE Transform framework offers a powerful way to introduce fractional-order and nonlocal
dynamics into cavity-QED and atom–field interaction models, with direct applications to quantum information tasks
such as robust entanglement generation, phase-based encoding and decoherence control. By recasting two-mode and
multiphoton Jaynes–Cummings variants in a conformable NE setting one can derive modified evolution operators and
analytical expressions for Pancharatnam phase, field entropy and quasiprobability distributions that explicitly reveal the
influence of fractional dynamics and Kerr-type nonlinearities on coherence and phase stability [23,27,31]. Those
modified phase and entropy behaviors can be exploited for phase-based quantum gates and metrology (through enhanced
or tunable Pancharatnam phase sensitivity) and for designing strategies to delay entanglement sudden death or create
long-lived entangled states under dissipative conditions [28,30]. Moreover, conformable NE methods can yield compact
formulas for entropy squeezing and entropic uncertainty measures, facilitating optimization of squeezing resources and
measurement protocols in the presence of Stark shifts, second-harmonic processes or arbitrary nonlinear media [24,25,
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26,29]. Overall, applying the Conformable NE Transform to these models connects microscopic nonlinear and fractional
parameters to operational quantum-information metrics (entanglement, entropy squeezing, phase fidelity), enabling
targeted design of gates, sensors and decoherence-mitigation schemes in realistic cavity QED platforms [32].

5 Conclusion

The conformable NE transform was devised to provide a universal analytical solution for both linear and nonlinear
conformable fractional differential equations. The proposed method appears promising within the framework of
fractional calculus theory and can be applied to various linear and nonlinear situations. For the first time in here, the
fractional Newell-Whitehead-Segel equation is solved using CNDM. It is evident from the applications that even the
approximate three-step solutions to the nonlinear problems provide highly accurate results. Furthermore, this approach
provides us with the approximate analytical solutions if an infinite number of terms are taken. This demonstrates that
CNDM is a simple and efficient mathematical tool for obtaining the approximate analytical solutions of the given class
of linear-nonlinear fractional PDEs. Moreover, CNDM is a potential approach for resolving additional nonlinear
fractional PDEs, and it will serve as a guide for researchers studying approximate analytical solutions of fractional
PDEs’ problems. Graphs demonstrate that changes in the fractional-order of the derivative result in different solution
characteristics, especially during convergence to the exact solution.

Availability of data and materials

All data that was used is included in the research.

Competing interests

On behalf of all authors, the corresponding author states that there is no conflict of interest.

Authors’ contributions

All authors have contributed, read, and approved the manuscript.

Acknowledgments

The authors would like to thank anonymous reviewers for their valuable comments that helped us to improve the review
article.

Ethics approval and consent to participate

Not applicable.

References

[1] M. Hafez, F. Alshowaikh, B. W. N. Voon, S. Alkhazaleh, and H. Al-Faiz , Review on Recent Advances in Fractional Differentiation
and its Applications , Progress in Fractional Differentiation and Applications 11(2) (2025) 245-261.

[2] D. Amilo, K. Sadri, E. Hincal, M. Farman, K. S. Nisar, and M. Hafez, An integrated machine learning and fractional calculus
approach to predicting diabetes risk in women, Healthcare Analytics 8 (2025) 100402.

[3] N. A. Khan, O. A. Razzaq, and M. Ayaz, Some properties and applications of conformable fractional Laplace transform (CFLT),
Journal of Fractional Calculus and Applications 9(1) (2018) 72-81.

[4] Z. A. Zhour, F. Alrawajeh, N. A. Mutaırı and R. Alkhasawneh, New results on the conformable Sumudu transform theories and
applications, International Journal of Analysis and Applications 17 (2019) 1019-1033.

© 2026 NSP
Natural Sciences Publishing Cor.

www.naturalspublishing.com/Journals.asp


224 M. Hafez et al. : Conformable NE Transform: Theories, Methods and Applications ...

[5] Z. Odibat and S. Momani, Analytical comparison between the homotopy perturbation method and variational iteration method for
differential equations of fractional order, International Journal of Modern Physics 22(23) (2008) 4041-4058.

[6] K. Hosseini, A. Bekir and R. Ansari, New exact solutions of the conformable time-fractional Cahn-Allen and Cahn-Hilliard
equations using the modified Kudryashov method, Optik. 132 (2017) 203-209.

[7] M. Eslami and H. Rezazadeh, The first integral method for WuZhang system with conformable time-fractional derivative, Calcolo
53 (2016) 475-485.

[8] N. Benkhettou, S. Hassani and D.F.M. Torres, A conformable fractional calculus on arbitrary time Scales, J. King Saud Uni. Sci.
28 (2016) 93-98.

[9] T. Abdeljawad, On conformable fractional calculus. J. Comput. Appl. Math. 279 (2015) 57-66.
[10] H. Batarfi, J. Losada, J.J. Nieto and W. Shammakh, Three-point boundary value problems for conformable fractional differential

equations, J. Func. Space. (2015) 706383.
[11] G. K. Watugala, Sumudu transform a new integral transform to solve differential equations and control engineering problems,

International Journal of Mathematical Education in Science and Technology 24(1) (1993) 35–43.
[12] T. M. Elzaki, S. M. Elzaki, and E. M. A. Hilal, Elzaki and Sumudu transforms for solving some differential equations, Global

Journal of Pure & Applied Mathematics 8(2) (2012) 167–173.
[13] H. Kim, The time shifting theorem and the convolution for Elzaki transform, Global Journal of Pure and Applied Mathematics 87

(2013) 261–271.
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