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Recently, Integral transformations have played an important role in many fields
of science and engineering [1,10,14,15,], especially mathematical physics [5],  
engineering mathematics [16,19], Cryptography [11], image processing [18], 
mathematical electrodynamics [5] and, a few others, because they have been 
successfully used in solving many problems in those fields. Integral transforms
are one of the most effective tools for solving problems in physics and 
engineering to obtain a solution for a given differential equation or integral 
equations by means of inverse transformation. The importance of an integral 
transforms is that they provide powerful operational methods for solving initial 
value problems and initial- boundary value problems for linear differential and 
integral equations.
In view of many interesting properties which make visualization easier, we 
introduced a new integral transform, termed as "Saxena and Gupta" 
Transformation. Many of these transforms have been introduced which were 
extensively used and applied on theory and applications, such as Laplace 
[6,12,13,17], Fourier [15], Sumudu [4,12], Elzaki [3,8,9], Aboodh [2,19]. 
Among these, the most widely used is the Laplace transform. Here, a new 
integral transform is proposed to avoid the complexity of previous transforms.

Abstract- We investigate a new integral transform called Saxena and Gupta transform, in this paper. Some important 
properties of this transform are also investigated. Also discussed relation between Saxena & Gupta transform and 
other integral transform like Laplace transform, Elzaki transform, Sumudu transform, Mahgoub transform. Integral 
transform of some elementary functions are given in table form in different section. 
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This transform of a function 𝑓(𝑡) defined for all real numbers 𝑡 ≥ 0 is the 
function

𝑓(ʋ) = 𝑍[𝑓(𝑡)] = 1

ʋ
∫ 𝑓(𝜐𝑡)𝑒−𝑡 𝑑𝑡

∞

0
                      … (1.1)

The above integral convergent.

The Aboodh transform[2,19] A of a function 𝑓(𝑡) for 𝑡
is greater than or equal to zero given by

         
    𝐴[𝑓(𝑡)] =

1

ʋ
∫ 𝑓(𝑡)𝑒−ʋ𝑡∞

0
𝑑𝑡        (0 ≤ 𝑘1 ≤ 𝑡 ≤ 𝑘2)                  … (1.2)

The Laplace transform [6],[12],[13],[17] of a 
function 𝑓(𝑡) for 𝑡 is greater than zero given by

                 𝐿[𝑓(𝑡)] = ∫ 𝑓(𝑡)𝑒−ʋ𝑡∞

0
𝑑𝑡                                             … (1.3)

The Sumudu transform S [4],[12] of a function 𝑓(𝑡)for 
𝑡 is greater than or equal to zero given by

                    𝑆[𝑓(𝑡)] = ∫ 𝑓(ʋ𝑡)𝑒−𝑡∞

0
𝑑𝑡                                           … (1.4)

The Elzaki transform 𝐸 [3],[8],[9] of a function 𝑓(𝑡)for 
𝑡 is greater than or equal to zero given by

𝐸[𝑓(𝑡)] = ʋ ∫ 𝑓(𝑡)𝑒−𝑡/ʋ∞

0
𝑑𝑡                                     … (1.5)

The Mahgoub (Laplace-Carson)M [1] transform of 
the function 𝑓(𝑡), 𝑡 ≥ 0 is given by

       
𝑀[𝑓(𝑡)] = ʋ ∫ 𝑓(𝑡)𝑒−ʋ𝑡∞

0
𝑑𝑡                                                  … (1.6)                         
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Definition of New Transform

Definition of other transform

a) Aboodh transform:

b) Laplace transform:

c) Sumudu transform:

d) Elzaki transform: 

e) Mahgoub transform: 

Ref
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     Let 𝑍{𝑓(𝑡)} denote the New transform of the real function  𝑓. Let  𝑓, 𝑔 be a   
          function such that 𝑍{𝑓}and 𝑍{𝑔} exist.

             𝑍{𝑎𝑓(𝑡) + 𝑏𝑔(𝑡)} = 𝑎𝑍{𝑓(𝑡)} + 𝑏𝑍{𝑔(𝑡)                                 

     Proof: Let  𝑎, 𝑏 ∈ 𝑐 or 𝑅 be constant

𝑍{𝑎𝑓(𝑡) + 𝑏𝑔(𝑡)} =
1

𝑢 
∫ 𝑒−𝑢𝑡 

∞

0

{𝑎𝑓(ʋ𝑡) + 𝑏𝑔(ʋ𝑡)}𝑑𝑡

𝑍{𝑎𝑓(𝑡) + 𝑏𝑔(𝑡)} =
𝑎

𝑢
∫ 𝑒−𝑢𝑡∞

0
𝑓(ʋ𝑡)𝑑𝑡 +

𝑏

𝑢
∫ 𝑒−𝑢𝑡∞

0
𝑔(ʋ𝑡)𝑑𝑡

                                              

= 𝑎𝑍{𝑓(𝑡)} + 𝑏𝑍{𝑔(𝑡)                                 …(2.1)      

      If the function 𝑓̅(𝑢) = 𝑍{𝑓} is the transform of the function 𝑓(𝑡) then

              𝑍{𝑒𝑎𝑡𝑓} =
1

(1−𝑎ʋ)
𝑓̅ (

ʋ

1−𝑎ʋ
)                                                 … (2.2)

      Proof:  𝑍{𝑒𝑎𝑡𝑓} =
1

ʋ
∫ 𝑒−𝑡∞

0
𝑒𝑎ʋ𝑡𝑓(ʋ𝑡)𝑑𝑡

                     =
1

ʋ
𝑒−(1−𝑎ʋ)𝑡𝑓(ʋ𝑡)𝑑𝑡                                                        … (2.3)

Let  (1 − 𝑎ʋ)𝑡 = 𝑥, 𝑡 =
𝑥

1−𝑎ʋ
, 𝑑𝑡 =

𝑑𝑥

1−𝑎ʋ
and put these values in eq.(2.3)

𝑍{𝑒𝑎𝑡𝑓} =
1

𝑢
∫ 𝑒−𝑥

∞

0

𝑓 (
ʋ𝑥

1 − 𝑎ʋ
) 

𝑑𝑥

1 − 𝑎ʋ

A New Integral Transform Called “Saxena & Gupta Transform” and Relation between New Transform and 
other Integral Transforms

       

1

Y
ea

r
20

23

11

       

               

  

Fr
on

tie
r

R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
X
III  
  
Is
s u

e 
  
  
 e

rs
io
n 

I 
 

V
  

 
(
F
)

Sc
ie
nc

e

     

© 2023   Global Journals

                     

                   

G
lo
ba

l
Jo

ur
na

l
of

II. Properties of Saxena and Gupta Transform 

Shifting property

IV

Notes

i) Linearty property

ii)



 
 

 
 

 
 
 
 
 
 
 
 
 
 

𝑍{𝑒𝑎𝑡𝑓} =
1

ʋ(1 − 𝑎ʋ)
∫ 𝑒−𝑥

∞

0

𝑓 (
ʋ𝑥

1 − 𝑎ʋ
) 𝑑𝑥

𝑍{𝑒𝑎𝑡𝑓} =
1

(1 − 𝑎ʋ)
𝑓̅ (

ʋ

1 − 𝑎ʋ
)

Assume that  𝑓 and 𝑔 are peicewise continuous function, or one of    
them is dirac’s generalized function [7]. The convolution of  𝑓 and 𝑔 is a 
function denoted 𝑓 ∗ 𝑔 by and given by the following expression

                  (𝑓 ∗ 𝑔)(𝑡) = ∫ 𝑓(𝜏)𝑔(𝑡 − 𝜏)𝑑𝜏                                        … (2.4)
𝑡

0

For every piecewise continuous function 𝑓, 𝑔 𝑎𝑛𝑑 ℎ  the following properties 
hold.

1. Commutativity   𝑓 ∗ 𝑔 = 𝑔 ∗ 𝑓

2. Associativity   𝑓 ∗ (𝑔 ∗ ℎ) = (𝑓 ∗ 𝑔) ∗ ℎ

3. Distributivity  𝑓 ∗ (𝑔 + ℎ) = 𝑓 ∗ 𝑔 + 𝑓 ∗ ℎ

4. Neutral element  𝑓 ∗ 0 = 0

5. Identity element  𝑓 ∗ 1 = 𝑓

If the function 𝑓 and 𝑔 have well defined transform 𝑍{𝑓} and 
𝑍{𝑔} then

               
Z{ 𝑓 ∗ 𝑔} = ʋ2𝑍{𝑓}𝑍{𝑔}                                                        … (2.5)

𝑍{𝑓 ∗ 𝑔} =
1

ʋ
∫ 𝑒−𝑡∞

0
(𝑓 ∗ 𝑔)(ʋ𝑡)𝑑𝑡

              =
1

ʋ
∫ 𝑒−𝑡∞

0
[∫ 𝑓(𝜏)𝑔(ʋ𝑡 − 𝜏)𝑑𝜏

∞

0
]𝑑𝑡                                   … (2.6)
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The convolution of two function

Definition:

Theorem 1:

Proof:

Ref

7.
D

ira c, paul (1930), “The principal of Q
uantum

 M
echanics” (1st ed.), O

xford 
university press.

IV

iii)



 
 

 
 

 
 
 
 
 
 
 
 
 
 

Let λ= ʋt,   dλ = ʋdt   put these values in eq.(2.6) then

    Z{ 𝑓 ∗ 𝑔} =
1

ʋ
∫ 𝑒−λ/ʋ∞

0
[∫ 𝑓(𝜏)𝑔(λ − 𝜏)𝑑𝜏

λ

0
] 𝑑λ/ʋ

                    
=

1

ʋ2 ∫ ∫ 𝑒−
λ

ʋ
λ

0

∞

0
𝑓(𝜏)𝑔(λ − 𝜏)𝑑𝜏𝑑λ                                  … (2.7)

Put  γ= λ -τ,   dγ = dλ in eq. (2.7) since the variable τ is constant hence when 
we integrate with respect to τ, we get

           Z{ 𝑓 ∗ 𝑔} =
1

ʋ2 ∫ ∫ 𝑒−
𝛾+𝜏

ʋ
∞

0

∞

0
𝑓(𝜏)𝑔(𝛾)𝑑𝜏𝑑𝛾

                    
=

1

ʋ2 ∫ 𝑒−
𝛾

ʋ
∞

0
𝑔(𝛾)𝑑𝛾. ∫ 𝑒−

𝜏

ʋ
∞

0
𝑓(𝜏)𝑑𝜏                               … (2.8)

𝑙𝑒𝑡 𝑥 =
𝛾

ʋ
 𝑎𝑛𝑑 𝑦 =

𝜏

ʋ
 𝑡ℎ𝑒𝑛 𝑤𝑒 ℎ𝑎𝑣𝑒 𝑑𝑥 =

𝑑𝛾

ʋ
 𝑎𝑛𝑑 𝑑𝑦 =

𝑑𝜏

ʋ

=
1

ʋ2 [∫ 𝑒−𝑥

∞

0

ʋ 𝑔(ʋ𝑥)𝑑𝑥] [∫ 𝑒−𝑦ʋ 𝑓(ʋ𝑦)𝑑𝑦

∞

0

]

                    
𝑍{𝑓 ∗ 𝑔}=∫ 𝑒−𝑥∞

0
𝑔(ʋ𝑥)𝑑𝑥. ∫ 𝑒−𝑦 𝑓(ʋ𝑦)𝑑𝑦

∞

0

𝑍{𝑓 ∗ 𝑔} = ʋ2𝑍{𝑓}. 𝑍{𝑔}

If the function 𝑍{𝐹}and 𝑍{𝐹′} are well defined then

First derivative

𝑍{𝑓′(𝑡)} =
1

ʋ

́
∫ 𝑒−𝑡𝑓́

∞

0

(ʋ𝑡)𝑑𝑡
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The New Transform of Derivative and Integral

Derivative property:

IV

Notes

iv)



 
 

 
 

 
 
 
 
 
 
 
 
 
 

=
1

ʋ
[
−𝑓(0)

ʋ
+ 𝑧{𝑓(𝑡)}]

A New Integral Transform Called “Saxena & Gupta Transform” and Relation between New Transform and 
other Integral Transforms

                         𝑍{𝐹′(𝑡)} =
𝐹(ʋ)

ʋ
−

𝑓(0)

ʋ2                                                   … (2.9)

Second derivative               𝑍{𝐹′′(𝑡)} =
1

 ʋ
𝑍{𝑓′(𝑡)} −

𝑓′(0)

ʋ2

                                                             
=

1

ʋ
[

𝐹(ʋ)

ʋ
−

𝑓(0)

ʋ2 ] −
𝑓′(0)

ʋ2

                                     
  𝑍{𝐹′′(𝑡)} =

𝐹(ʋ)

ʋ2 −
𝑓(0)

ʋ3 −
𝑓′(0)

ʋ2                              … (2.10)

  Nth derivative

𝑍{𝑓𝑛(𝑡)} =
𝐹(ʋ)

ʋ𝑛
−

𝑓(0)

ʋ𝑛+1
−

𝑓′(0)

ʋ𝑛
−

𝑓′′(0)

ʋ𝑛−1
                  

            𝑍{𝐹𝑛(𝑡)} =
𝐹(ʋ)

ʋ𝑛 − ∑
𝑓𝑘(0)

ʋ𝑛+1−𝑘
𝑛−1
𝑘=0                                       … (2.11)

Theorem 2: If the following  𝑍[𝑓(𝑡)] is well defined then

𝑍 [∫ 𝑓(𝜏)𝑑𝜏

𝑡

0

] = ʋ2𝑍{𝑓}

Proof: Suppose that g(t-τ)=1 then

𝑍 [∫ 𝑓(𝜏)𝑑𝜏

𝑡

0

] = 𝑍 [∫ 𝑔(𝑡 − 𝜏)𝑓(𝜏)𝑑𝜏

𝑡

0

] = 𝑍[𝑔 ∗ 𝑓]

= ʋ2𝑍[𝑓]𝑍[𝑔]

The New transform of Integral
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Notes

IV

v)



 
 

 
 

 
 
 
 
 
 
 
 
 
 

= ʋ2𝑍[𝑓]

Let the function 𝑓(̅ʋ)=𝑍̅{F} is the transform of the function 𝑓(𝑡), 
then 𝑓(𝑡) is called the inverse transform 𝑓(̅ʋ) and we will write it as

A New Integral Transform Called “Saxena & Gupta Transform” and Relation between New Transform and 
other Integral Transforms

  𝐹(𝑡)  = 𝑍−1{𝑓(̅ʋ)}

The inverse transform has the linear combination property

1. when 𝑓(𝑡) = 1 then

1

ʋ
∫ 𝑒−𝑡𝑓(ʋ𝑡)𝑑𝑡 =

1

𝑣

∞

0
∫ 𝑒−𝑡∞

0
. 1𝑑𝑡 = 1/ʋ[−𝑒−𝑡]0

∞ = 1/ ʋ

2. when 𝑓(𝑡) = 𝑡 then

1

ʋ
∫ 𝑒−𝑡𝑓(ʋ𝑡)𝑑𝑡 =

1

ʋ

∞

0

∫ 𝑒−𝑡

∞

0

. ʋ𝑡 𝑑𝑡 =

= 1/ʋ[(−𝑡 − 1)𝑒−𝑡]0
∞ =

1

ʋ

3. when 𝑓(𝑡) = 𝑡2 then

1

ʋ
∫ 𝑒−𝑡𝑓(ʋ𝑡)𝑑𝑡 =

1

ʋ

∞

0

∫ 𝑒−𝑡

∞

0

. ʋ2 𝑡2𝑑𝑡 =
1

ʋ
[(−𝑡2 − 2𝑡 − 2)𝑒−𝑡]0

∞ =
2

ʋ

4. when 𝑓(𝑡) = 𝑡𝑛 then

1

ʋ
∫ 𝑒−𝑡𝑓(𝑣𝑡)𝑑𝑡 =

1

ʋ

∞

0
∫ 𝑒−𝑡∞

0
. ʋ𝑛𝑡𝑛𝑑𝑡 = 𝑣𝑛−1Г(n+1)

5. when 𝑓(𝑡) = 𝑒𝑎𝑡 then

1

ʋ
∫ 𝑒−𝑡𝑓(ʋ𝑡)𝑑𝑡 =

1

ʋ

∞

0

∫ 𝑒−𝑡

∞

0

. 𝑒ʋ𝑎𝑡𝑑𝑡

The inverse of New transform

Definition:

Note:

Solution of some elementary function

Notes        
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IV

vi)

vii)



 
 

 
 

 
 
 
 
 
 
 
 
 
 

6. when 𝑓(𝑡) = 𝑠𝑖𝑛𝑎𝑡 then

1

𝑣
∫ 𝑒−𝑡𝑓(ʋ𝑡)𝑑𝑡 =

1

ʋ

∞

0

∫ 𝑒−𝑡

∞

0

. 𝑠𝑖𝑛𝑎ʋ𝑡 𝑑𝑡

A New Integral Transform Called “Saxena & Gupta Transform” and Relation between New Transform and 
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=
1

ʋ
[
𝑒(𝑎𝑣−1)𝑡

𝑎ʋ − 1
]

0

∞

=
1

𝜐 (1 − 𝑎𝜐)

= 1/ʋ [−
𝑒−𝑡. (sin(𝑎ʋ𝑡) + 𝑎ʋ𝑐𝑜𝑠(𝑎𝑣𝑡))

𝑎2ʋ2 + 1
]

0

∞

=
𝑎

𝑎2ʋ2 + 1

7. when 𝑓(𝑡) = 𝑐𝑜𝑠𝑎𝑡 then

1

𝑣
∫ 𝑒−𝑡𝑓(ʋ𝑡)𝑑𝑡 =

1

ʋ

∞

0

∫ 𝑒−𝑡

∞

0

. 𝑐𝑜𝑠𝑎ʋ𝑡 𝑑𝑡

=
1

ʋ
[
𝑒−𝑡(𝑎ʋ𝑠𝑖𝑛(𝑎ʋ𝑡) − cos(𝑎ʋ𝑡))

𝑎2ʋ2 + 1
]

0

∞

=
1

ʋ(𝑎2ʋ2 + 1)

8. when𝑓(𝑡) = 𝑠𝑖𝑛ℎ𝑎𝑡 then

1

𝑣
∫ 𝑒−𝑡𝑓(ʋ𝑡)𝑑𝑡 =

1

ʋ

∞

0

∫ 𝑒−𝑡

∞

0

. 𝑠𝑖𝑛ℎ𝑎𝑣𝑡 𝑑𝑡

=
1

ʋ
∫ (

𝑒𝑎ʋ𝑡 − 𝑒−𝑎𝑣𝑡

2
)

∞

0

𝑒−𝑡𝑑𝑡

=
1

2𝑣
[∫ 𝑒𝑡(𝑎ʋ−1)𝑑𝑡 − ∫ 𝑒−𝑡(𝑎ʋ+1)𝑑𝑡

∞

0

∞

0

]

© 2023   Global Journals

1

Y
ea

r
20

23

16

     

     

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
X
III  
  
Is
s u

e 
  
  
 e

rs
io
n 

I 
 

V
  

 
(
F
)

Notes

IV



 
 

 
 

 
 
 
 
 
 
 
 
 
 

9. when 𝑓(𝑡) = 𝑐𝑜𝑠ℎ𝑎𝑡 then

1

ʋ
∫ 𝑒−𝑡𝑓(ʋ𝑡)𝑑𝑡 =

1

ʋ

∞

0

∫ 𝑒−𝑡

∞

0

. 𝑐𝑜𝑠ℎ𝑎ʋ𝑡 𝑑𝑡

=
1

ʋ
∫ (

𝑒𝑎ʋ𝑡 + 𝑒−𝑎𝑣𝑡

2
)

∞

0

𝑒−𝑡𝑑𝑡
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other Integral Transforms

=
1

2𝑣
[

𝑒𝑡

𝑎ʋ − 1
+

𝑒𝑡

𝑎𝑣 + 1
]

0

∞

=
𝑎

1 − 𝑎2ʋ2

=
1

2ʋ
[∫ 𝑒𝑡(𝑎ʋ−1)𝑑𝑡 + ∫ 𝑒−𝑡(𝑎ʋ+1)𝑑𝑡

∞

0

∞

0

]

=
1

2ʋ
[

𝑒𝑡

𝑎ʋ − 1
−

𝑒𝑡

𝑎ʋ + 1
]

0

∞

=
1

ʋ(1 − 𝑎2ʋ2)

Notes        
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S.NO.

 

Function

 

𝑓(𝑡)

 

New transform

 

𝑍[𝑓(𝑡)]

 

1

 

1

 

1

𝜐

 

2

 

𝑡

 

1

 

3

 

𝑡2

 

2ʋ

 

4

 

𝑡𝑛

 

𝑢𝑛−1Γ(n + 1)

 

5

 

𝑒𝑎𝑡

 

1

𝜐 (1 − 𝑎𝜐)

 

6

 

𝑠𝑖𝑛𝑎𝑡

 

𝑎

1 + 𝑎2𝑣2 

 

7

 

𝑐𝑜𝑠𝑎𝑡

 

1

𝜐 (1 + 𝑎2𝑣2 )

 

8

 

𝑠𝑖𝑛ℎ𝑎𝑡

 

𝑎

1 − 𝑎2𝑣2 

 

9

 

𝑐𝑜𝑠ℎ𝑎𝑡

 

1

𝜐 (1 − 𝑎2𝑣2 )
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New transform of some elementary function

Table 1
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viii)



 
 

 
 

 
 
 
 
 
 
 
 
 
 

   

S.NO.

 

Function

 

𝒇(𝒕)

 

Sumudu transform

 

𝑺[𝒇(𝒕)]

 

New transform

 

𝒁[𝒇(𝒕)]

 

1

 

1

 

1

 

1

𝜐

 

2

 

𝑡

 

ʋ

 

1

 

3

 
 

𝑡2

 

2!/

 

ʋ2

 

2ʋ

 

4

 

𝑡𝑛

 

n!/ʋn

 

𝜐𝑛−1

Γ (𝑛 + 1)

 

5

 

𝑒𝑎𝑡

 

1

 (1 − 𝑎𝜐)

 

1

𝜐 (1 − 𝑎𝜐)

 

6

 

𝑠𝑖𝑛𝑎𝑡

 

𝑎ʋ

1 + 𝑎2𝑣2 

 

𝑎

1 + 𝑎2𝑣2 

 

7

 

𝑐𝑜𝑠𝑎𝑡

 

1

(1 + 𝑎2𝑣2 )

 

1

𝜐 (1 + 𝑎2𝑣2 )

 

8

 

𝑠𝑖𝑛ℎ𝑎𝑡

 

𝑎ʋ

1 − 𝑎2𝑣2 

 

𝑎

1 − 𝑎2𝑣2 

 

9

 

𝑐𝑜𝑠ℎ𝑎𝑡

 

1

(1 − 𝑎2𝑣2 )

 

1

𝜐 (1 − 𝑎2𝑣2 )

 

 

 

S.NO.

 

Function

 

𝒇(𝒕)

 Aboodh  transform

 

𝑨[𝒇(𝒕)]

 
New transform

 

𝒁[𝒇(𝒕)]

 

1

 

1

 

1

𝑣2 

 
1

𝜐

 

2

 

𝑡

 

1

𝑣3 

 
1

 

3

 
 

𝑡2

 

2!

𝑣4 

 

2ʋ

 

4

 

𝑡𝑛

 

𝑛!

𝑣𝑛+2 

 

𝜐𝑛−1

Γ (𝑛 + 1)

 

5

 

𝑒𝑎𝑡

 

1

 ʋ(ʋ − 𝑎)

 
1

𝜐 (1 − 𝑎𝜐)

 

6

 

𝑠𝑖𝑛𝑎𝑡

 

𝑎

ʋ(𝑎2+ 𝑣2 )

 
𝑎

1 + 𝑎2𝑣2 

 

7

 

𝑐𝑜𝑠𝑎𝑡

 

1

(𝑎2 +  𝑣2 )

 
1

𝜐 (1 + 𝑎2𝑣2 )
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Compare between New transform and other transform

Table 2: Sumudu transform and New transform

Table 3: Aboodh transform and New transform
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ix)



 
 

 
 

 
 
 
 
 
 
 
 
 
 

8

 

𝑠𝑖𝑛ℎ𝑎𝑡

 

𝑎

ʋ( 𝑣2 − 𝑎2)

 

𝑎

1 − 𝑎2𝑣2 

 

9

 

𝑐𝑜𝑠ℎ𝑎𝑡

 

1

( 𝑣2 − 𝑎2)

 

1

𝜐 (1 − 𝑎2𝑣2 )

 

 

 

S.NO.

 

Function

 

𝒇(𝒕)

 
Laplace transform

 

𝑳[𝒇(𝒕)]

 

New transform

 

𝒁[𝒇(𝒕)]

 

1

 

1

 

1

ʋ

 

1

𝜐

 

2

 

𝑡

 

1

ʋ2

 

1

 

3

 
 

𝑡2

 

2!

ʋ3

 

2ʋ

 

4

 

𝑡𝑛

 

𝑛!

𝑠𝑛+1

 

𝜐𝑛−1

Γ (𝑛 + 1)

 

5

 

𝑒𝑎𝑡

 

1

𝑠 − 𝑎

 

1

𝜐 (1 − 𝑎𝜐)

 

6

 

𝑠𝑖𝑛𝑎𝑡

 

𝑎

𝑎2 + 𝑠2

 

𝑎

1 + 𝑎2𝑣2 

 

7

 

𝑐𝑜𝑠𝑎𝑡

 

𝑠

𝑎2 + 𝑠2

 

1

𝜐 (1 + 𝑎2𝑣2 )

 

8

 

𝑠𝑖𝑛ℎ𝑎𝑡

 

𝑎

𝑠2 − 𝑎2

 

𝑎

1 − 𝑎2𝑣2 

 

9

 

𝑐𝑜𝑠ℎ𝑎𝑡

 

𝑠

𝑠2 − 𝑎2

 

1

𝜐 (1 − 𝑎2𝑣2 )

 

 

 

S.NO.
 Function  

𝒇(𝒕)  
Mahgoub transform  

𝑴[𝒇(𝒕)]  
New transform  

𝒁[𝒇(𝒕)]  

1
 

1
 

1
 1

𝜐
 

2
 

𝑡
 1

𝜐
 1

 

3
 

 𝑡2
 2!

𝑣2 

 2ʋ
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Table 4: Laplace transform and New transform

Table 5: Mahgoub and New transform
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4

 

𝑡𝑛

 

𝑛!

𝑣𝑛 

 

𝜐𝑛−1

Γ (𝑛 + 1)

 

5

 

𝑒𝑎𝑡

 

ʋ

 (ʋ − 𝑎)

 

1

𝜐 (1 − 𝑎𝜐)

 

6

 

𝑠𝑖𝑛𝑎𝑡

 

𝑎ʋ

𝑎2+ 𝑣2 

 

𝑎

1 + 𝑎2𝑣2 

 

7

 

𝑐𝑜𝑠𝑎𝑡

 

𝑣2 

(𝑎2+ 𝑣2 )

 

1

𝜐 (1 + 𝑎2𝑣2 )

 

8

 

𝑠𝑖𝑛ℎ𝑎𝑡

 

𝑎ʋ

𝑣2 − 𝑎2

 

𝑎

1 − 𝑎2𝑣2 

 

9

 

𝑐𝑜𝑠ℎ𝑎𝑡

 

𝑣2 

( 𝑣2 − 𝑎2)

 

1

𝜐 (1 − 𝑎2𝑣2 )

 

 

  

S.NO.

 

Function 

 

𝒇(𝒕)

 
Elzaki  transform

 

𝑬[𝒇(𝒕)]

 
New transform

 

𝒁[𝒇(𝒕)]

 

1

 

1

 

𝑣2 

 

1

𝜐

 

2

 

𝑡

 

𝑣3

 

1

 

3

 
 

𝑡2

 

2!  𝑣4

 

2ʋ

 

4

 

𝑡𝑛

 

𝑛!  𝑣𝑛+2

 

𝜐𝑛−1

Γ (𝑛 + 1)

 

5

 

𝑒𝑎𝑡

 

𝑣2 

 (1 − 𝑎ʋ)

 
1

𝜐 (1 − 𝑎𝜐)

 

6

 

𝑠𝑖𝑛𝑎𝑡

 

𝑎𝑣3

1 + 𝑎2 𝑣2 

 
𝑎

1 + 𝑎2𝑣2 

 

7

 

𝑐𝑜𝑠𝑎𝑡

 

𝑣2 

(1 + 𝑎2 𝑣2 )

 
1

𝜐 (1 + 𝑎2𝑣2 )

 

8

 

𝑠𝑖𝑛ℎ𝑎𝑡

 

𝑎𝑣3

1 − 𝑎2𝑣2 

 
𝑎

1 − 𝑎2𝑣2 

 

9

 

𝑐𝑜𝑠ℎ𝑎𝑡

 

𝑣2 

1 − 𝑎2𝑣2 

 
1

𝜐 (1 − 𝑎2𝑣2 )
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Table 6: Elzaki and New transform

Notes        
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In this paper, we introduce a new integral transform. After that we 
compare some integral transforms with this new integral transform. It has shows

 that the new integral transform cover those exiting transforms such as Laplace, 
Elzaki and Sumudu transform

 
for different values.

 
Also gave properties of new 

transform and derivatives.
 
Researcher can use this new integral transform for 

solving ODE, integral equations and fractional differential and integral 
equations.
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