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Abstract   

In this paper we have presented a comparison between two novel integral transformations that are 

of great importance in the solution of differential equations. These two transformations are the 

complex Sadik transform and the KAJ transform. An uncompressed forced oscillator, which is an 

important application, served as the basis for comparison. The application was solved and exact 

solutions were obtained. Therefore, in this paper, the exact solution was found based on two 

different integral transforms: the first integral transform complex Sadik and the second integral 

transform KAJ. And these exact solutions obtained from these two integral transforms were new 

methods with simple algebraic calculations and applied to different problems. The main purpose 

of this comparison is the exact solutions, and until we show the importance of the diversity and 

difference of the kernel of the integral transform by keeping the period t between 0 and infinity. 

Keywords : Complex Sadik Transform, (KAJ) Kuffi Abbass Jawad Transform, Response of An 

Undamped uncompressed forced oscillator, Ordinary Differential Equations. 

1. Introduction 

First, one should know the importance of integral transforms in solving differential equations of 

all kinds, both ordinary and partial, where these differential equations are transformed into 

algebraic equations that are easier to compute by relying on the integral transform and then taking 

the inverse of the transform [2, 15, 27 and 29]. 

Integral transforms are currently also of great importance in applied mathematics, as they are used 

in the coding of images, among other things. They are of great importance for modern technical 

applications, such as in genetic engineering, and facilitate the solution of complex differential 

systems, such as colon cancer and drug concentration, regardless of whether they are partial or 

ordinary systems [13,14,27,30]. 
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Due to the importance of integral transformations in many vital applications, many papers have 

appeared on this topic and in various fields [1,3-11,16-26,28] 

Definition 1.1. [29] The Complex Sadik Transform (CST) is denoted by the operator 

𝐒𝑎
𝑐{.}, thetransform form is as follows: 

𝐒𝑎
𝑐 [𝑔(𝑡)] = 𝐅𝑐(𝑠𝛼, 𝛽) =

1

𝑠𝛽
∫  

∞

0

𝑔(𝑡)𝑒−𝑖𝑠
𝛼𝑡𝑑𝑡. 

Where 𝑠 is a complex variable, 𝛼 is  any nonzero real number, and 𝛽 is any real number. 

Definition 1.2. [2] The "Kuffi-Abbas-Jawad"(KAJ) Transform denoted by the operator 

𝐒𝑚{.}, 𝑡ℎ𝑒 transform form is as follows: 

𝐒𝑚[𝑔(𝑡)] = 𝐾(𝑣) =
1

𝑣𝑛
∫  

∞

0

𝑔 (
𝑡

𝑣
) 𝑒−𝑡𝑑𝑡. 

Where 𝑛 is any integer number, and 0 < 𝑙1 ≤ 𝑣 ≤ 𝑙2, where 𝑙1 and 𝑙2 are either finite or infinite. 

1.1. The KAJ and Complex Sadik Integral Transforms for Some Basic Functions 

In this part, we present the KAJ integral transform and the novel complex integral transform for 

some important basic functions in the following table: 

 

Table 1: KAJ transform and the complex Sadik integral transform for some basic functions 

Functions 

𝑔(𝑡) 

𝐒𝑚{𝑔(𝑡)} = 𝐾(𝑣) 

"Kuffi Abbass Jawad (KAJ) Transform" 

𝐒𝑎
𝑐{𝑔(𝑡)} = 𝐅𝑐(𝑠) 

"Complex Sadik Transform" 

1 
1

𝑣𝑛+1
 

−𝑖

𝑠(𝛼+𝛽)
 

𝑡𝑟 , 𝑟 ∈ ℕ 
𝑟!

𝑣𝑛+𝑟
 (−𝑖)𝑟+1

𝑟!

𝑠𝑟𝛼+(𝛼+𝛽)
 

𝑒𝑎𝑡 , 𝑎constant 
𝑣

𝑣𝑛(𝑣 − 𝑎)
 

−1

𝑠𝛽
[

𝑎

(𝑠2𝛼 + 𝑎2)
+ 𝑖

𝑠𝛼

(𝑠2𝛼 + 𝑎2)
 

sin(𝑎𝑡) 
𝑎

𝑣𝑛−1(𝑣2 + 𝑎2)
 

−𝑎

𝑠𝛽(𝑠2𝛼 − 𝑎2)
 

cos(𝑎𝑡) 
1

𝑣𝑛−2(𝑣2 + 𝑎2)
 

−𝑖𝑠𝛼

𝑠𝛽(𝑠2𝛼 − 𝑎2)
 

sinh(𝑎𝑡) 
𝑎

𝑣𝑛−1(𝑣2 − 𝑎2)
 

−𝑎

𝑠𝛽(𝑠2𝛼 + 𝑎2)
 

cosh(𝑎𝑡) 
1

𝑣𝑛−2(𝑣2 − 𝑎2)
 

−𝑖𝑠𝛼

𝑠𝛽(𝑠2𝛼 + 𝑎2)
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2. Complex Sadik Integral and KAJ Transforms of Derivatives: 

Theorem 2.1. [29] Let 𝐅𝑐(𝑠) be the complex Sadik integral transform of 𝑓(𝑡)(𝐅𝑐(𝑠) = 𝐒𝑎
𝑐 [𝑓(𝑡)]), 

then 

𝐒𝑎
𝑐 [𝑓(𝑛)(𝑡)] = (𝑖𝑠𝛼)𝑛𝐅𝑐(𝑠) −

1

𝑠𝛽
[∑  

𝑛

𝑘=1

  (𝑖𝑠𝛼)𝑘−1𝑓(𝑛−𝑘)(0)]. 

In this paper, we want to generalize KAJ transform of 𝑚𝑡ℎ-derivative and prove that by 

mathematical induction.  

Theorem 2.2. Let 𝐾(𝑣) be the Kuffi-Abbas-Jawad (KAJ) transform of 𝑓(𝑡)(𝐾(𝑣) = 𝐒𝑚[𝑓(𝑡)]), 

then 

𝐒𝑚[𝑓
(ℎ)(𝑡)] = 𝑣ℎ𝐾(𝑣) −

1

𝑣𝑛
[∑  

ℎ

𝑘=1

 𝑣𝑘𝑓(ℎ−𝑘)(0)]. 

Proof. by Mathematical Induction 

1 For ℎ = 1, 

𝐒𝑚[𝑓
′(𝑡)] = 𝑣𝐾(𝑣) −

𝑣𝑓(0)

𝑣𝑛
. 

Thus true for ℎ = 1. 

2 Assume that, true for ℎ = 𝑟 that means: 

𝐒𝑚[𝑓
(𝑟)(𝑡)] = 𝑣𝑟𝐾(𝑣) −

1

𝑣𝑛
[∑  

𝑟

𝑘=1

 𝑣𝑘𝑓(𝑟−𝑘)(0)]. 

3 We want to prove for ℎ = 𝑟 + 1 
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𝐒𝑚[𝑓
(𝑟+1)(𝑡)] = 𝐒𝑚 [(𝑓(𝑟)(𝑡))

′
] = 𝑣𝐒𝑚[𝑓

(𝑟)(𝑡)] −
𝑣𝑓(𝑟)(0)

𝑣𝑛
,

= 𝑣 [𝑣𝑟𝐾(𝑣) −
1

𝑣𝑛
[∑  

𝑟

𝑘=1

 𝑣𝑘𝑓(𝑟−𝑘)(0)]] −
𝑣𝑓(𝑟)(0)

𝑣𝑛
,

= 𝑣𝑟+1𝐾(𝑣) −
1

𝑣𝑛
[∑  

𝑟

𝑘=1

 𝑣𝑘+1𝑓(𝑟−𝑘)(0)]] −
𝑣𝑓(𝑟)(0)

𝑣𝑛
,

= 𝑣𝑟+1𝐾(𝑣) −
1

𝑣𝑛
[∑  

𝑟

𝑘=1

 𝑣𝑘+1𝑓(𝑟−𝑘)(0)] + 𝑣𝑓(𝑟)(0)] ,

= 𝑣𝑟+1𝐾(𝑣) −
1

𝑣𝑛
[∑  

𝑟

𝑘=0

 𝑣𝑘+1𝑓(𝑟−𝑘)(0)]] ,

= 𝑣𝑟+1𝐾(𝑣) −
1

𝑣𝑛
[∑  

𝑟+1

𝑘=1

 𝑣(𝑘−1)+1𝑓(𝑟−(𝑘−1))(0)]] ,

= 𝑣𝑟+1𝐾(𝑣) −
1

𝑣𝑛
[∑  

𝑟+1

𝑘=1

 𝑣𝑘𝑓(𝑟+1−𝑘)(0)]] ,

= 𝐒𝑚[𝑓
(𝑟+1)(𝑡)].

 

So theorem is true for 𝑛 ∈ ℕ. 

3. Main Results: 

In this part, we present two real life problems, response of an undamped forced mechanical 

oscillator and response of an undamped forced electrical oscillator. 

Example 3.1. (Response of an Undamped Forced Mechanical Oscillator) 

Consider the differential equation of the forced mechanical oscillator: 

�̈�(𝑡) + 𝑤0
2𝑋(𝑡) =

𝐹

𝑚
cos(𝑤𝑡). 

Where 𝑤0 = √
𝑘

𝑚
,represents the natural frequency of the oscillator with initial boundary conditions, 

as follows: 

𝑋(0) = 0,

�̇�(0) = 0.
 

 Complex Sadik Transform  
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𝐒𝑎
𝑐 {�̈�(𝑡) + 𝑤0

2𝑋(𝑡) =
𝐹

𝑚
cos(𝑤𝑡)} ,

(𝑖𝑠𝛼)2𝐗𝑐(𝑠) −
�̇�(0)

𝑠𝐵𝛽
−
𝑖𝑠𝛼𝑋(0)

𝑠𝛽
+ 𝑤0

2𝐗𝑐(𝑠) =
𝐹

𝑚

−𝑖𝑠𝛼

𝑠𝛽(𝑠2𝛼 − 𝑤2)
,

(𝑖𝑠𝛼)2𝐗𝑐(𝑠) + 𝑤0
2𝐗𝑐(𝑠) =

𝐹

𝑚

−𝑖𝑠𝛼

𝑠𝛽(𝑠2𝛼 − 𝑤2)
,

𝑖2(𝑠𝛼)2𝐗𝑐(𝑠) + 𝑤0
2𝐗𝑐(𝑠) =

−𝑖𝐹𝑠𝛼

𝑚𝑠𝛽(𝑠2𝛼 −𝑤2)
,

−𝑠2𝛼𝐗𝑐(𝑠) + 𝑤0
2𝐗𝑐(𝑠) =

−𝑖𝐹𝑠𝛼

𝑚𝑠𝛽(𝑠2𝛼 − 𝑤2)
,

(𝑤0
2 − 𝑠2𝛼)𝐗𝑐(𝑠) =

−𝑖𝐹𝑠𝛼

𝑚𝑠𝛽(𝑠2𝛼 − 𝑤2)
,

𝐗𝑐(𝑠) =
−𝑖𝐹𝑠𝛼

𝑚𝑠𝛽(𝑠2𝛼 − 𝑤2)(𝑤0
2 − 𝑠2𝛼)

,

𝐗𝑐(𝑠) =
𝑖𝐹𝑠𝛼

𝑚𝑠𝛽
[

−1

(𝑠2𝛼 − 𝑤2)(𝑤0
2 − 𝑠2𝛼)

] ,

𝐗𝑐(𝑠) =
𝑖𝐹𝑠𝛼

𝑚𝑠𝛽
[

1

(𝑠2𝛼 − 𝑤2)(𝑤2 − 𝑤0
2)

+
1

(𝑤0
2 − 𝑠2𝛼)(𝑤2 −𝑤0

2)
]

𝐗𝑐(𝑠) =
𝑖𝐹𝑠𝛼

𝑚𝑠𝛽(𝑤2 − 𝑤0
2)
[

1

(𝑠2𝛼 − 𝑤2)
+

1

(𝑤0
2 − 𝑠2𝛼)

] ,

𝐗𝑐(𝑠) =
𝐹

𝑚(𝑤2 − 𝑤0
2)
{
𝑖𝑠𝛼

𝑠𝛽
[

1

(𝑠2𝛼 − 𝑤2)
+

1

(𝑤0
2 − 𝑠2𝛼)

]} ,

𝐗𝑐(𝑠) =
𝐹

𝑚(𝑤2 − 𝑤0
2)
{
𝑖𝑠𝛼

𝑠𝛽
[

1

(𝑠2𝛼 − 𝑤2)
−

1

(𝑠2𝛼 − 𝑤0
2)
]} , 

𝐗𝑐(𝑠) =
𝐹

𝑚(𝑤2 − 𝑤0
2)
[

𝑖𝑠𝛼

𝑠𝛽(𝑠2𝛼 − 𝑤2)
−

𝑖𝑠𝛼

𝑠𝛽(𝑠2𝛼 − 𝑤0
2)
] ,

 

inverse , then 

𝑋(𝑡) =
𝐹

𝑚(𝑤2 − 𝑤0
2)
[−cos(𝑤𝑡) + cos(𝑤0𝑡)],

𝑋(𝑡) =
𝐹

𝑚(𝑤2 − 𝑤0
2)
[cos(𝑤0𝑡) − cos(𝑤𝑡)],

𝑋(𝑡) =
𝐹

𝑚(𝑤2 − 𝑤0
2)
[−2sin(

(𝑤0 + 𝑤)𝑡

2
) sin(

(𝑤0 − 𝑤)𝑡

2
)] ,

𝑋(𝑡) =
2𝐹

𝑚(𝑤0
2 − 𝑤2)

sin(
(𝑤0 + 𝑤)𝑡

2
) sin(

(𝑤0 − 𝑤)𝑡

2
) ,

 

or because sin(−𝑥) = −sin(𝑥) 

𝑋(𝑡) =
𝐹

𝑚(𝑤2 − 𝑤0
2)
[−2sin(

(𝑤0 + 𝑤)𝑡

2
) sin(

(𝑤0 − 𝑤)𝑡

2
)] ,

𝑋(𝑡) =
2𝐹

𝑚(𝑤2 − 𝑤0
2)
sin (

(𝑤 + 𝑤0)𝑡

2
) sin (

(𝑤 − 𝑤0)𝑡

2
) .
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Kuffi Abbass Jawad (AKJ) Transform 

𝐒𝑚 {�̈�(𝑡) + 𝑤0
2𝑋(𝑡) =

𝐹

𝑚
cos(𝑤𝑡)} ,

𝑣2𝐾(𝑣) +
1

𝑣2
[−𝑣2𝑋(0) − 𝑣�̇�(0)] + 𝑤0

2𝐾(𝑣) =
𝐹

𝑚
[

1

𝑣𝑛−2(𝑣2 + 𝑤2)
] ,

(𝑣2 + 𝑤0
2)𝐾(𝑣) =

𝐹

𝑚
[

1

𝑣𝑛−2(𝑣2 + 𝑤2)
] ,

𝐾(𝑣) =
𝐹

𝑚
[

1

𝑣𝑛−2(𝑣2 + 𝑤2)(𝑣2 + 𝑤0
2)
] ,

𝐾(𝑣) =
𝐹

𝑚𝑣𝑛−2
[

1

(𝑣2 + 𝑤2)(𝑣2 + 𝑤0
2)
] ,

𝐾(𝑣) =
𝐹

𝑚𝑣𝑛−2
[

1

(𝑣2 + 𝑤0
2)(𝑤2 − 𝑤0

2)
−

1

(𝑣2 + 𝑤2)(𝑤2 − 𝑤0
2)
] ,

𝐾(𝑣) =
𝐹

𝑚𝑣𝑛−2(𝑤2 − 𝑤0
2)
[

1

(𝑣2 + 𝑤0
2)

−
1

(𝑣2 + 𝑤2)
] ,

𝐒𝑚[𝑋(𝑡)] = 𝐾(𝑣) =
𝐹

𝑚(𝑤2 − 𝑤0
2)
[

1

𝑣𝑛−2(𝑣2 +𝑤0
2)

−
1

𝑣𝑛−2(𝑣2 +𝑤2)
] ,

 

inverse , then 

𝑋(𝑡) =
𝐹

𝑚(𝑤2 − 𝑤0
2)
[cos(𝑤0𝑡) − cos(𝑤𝑡)],

𝑋(𝑡) =
𝐹

𝑚(𝑤2 − 𝑤0
2)
[−2sin(

(𝑤0 +𝑤)𝑡

2
) sin(

(𝑤0 − 𝑤)𝑡

2
)]

𝑋(𝑡) =
2𝐹

𝑚(𝑤0
2 − 𝑤2)

sin(
(𝑤0 + 𝑤)𝑡

2
) sin(

(𝑤0 − 𝑤)𝑡

2
) ,

 

or because sin(−𝑥) = −sin(𝑥) 

𝑋(𝑡) =
𝐹

𝑚(𝑤2 − 𝑤0
2)
[−2sin(

(𝑤0 + 𝑤)𝑡

2
) sin(

(𝑤0 − 𝑤)𝑡

2
)] ,

𝑋(𝑡) =
2𝐹

𝑚(𝑤2 − 𝑤0
2)
sin (

(𝑤 + 𝑤0)𝑡

2
) sin (

(𝑤 − 𝑤0)𝑡

2
) .

 

Example 3.2. (Response of an Undamped Forced Electrical Oscillator) 

Consider the differential equation of the forced electrical oscillator: 

𝐿�̈�(𝑡) + 𝑅�̇�(𝑡) +
1

𝐶
𝑄(𝑡) = 𝑉 cos(𝑤𝑡) ,

�̈�(𝑡) +
𝑅

𝐿
�̇�(𝑡) + 𝑤0

2𝑄(𝑡) =
𝑉

𝐿
cos(𝑤𝑡) .

 

For an undamped forced electrical oscillator, resistance 𝑅 = 0 
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�̈�(𝑡) + 𝑤0
2𝑄(𝑡) =

𝑉

𝐿
cos(𝑤𝑡). 

Where 𝑤0 = √
1

𝐶𝐿
, and 𝑄(𝑡) is the instantaneous charge. 

With the initial boundary conditions are: 

𝑄(0) = 0,

�̇�(0) = 0.
 

𝐒𝑎
𝑐 {�̈�(𝑡) + 𝑤0

2𝑄(𝑡) =
𝑉

𝐿
cos(𝑤𝑡)} ,

(𝑖𝑠𝛼)2𝐐𝑐(𝑠) −
�̇�(0)

𝑠𝐵𝛽
−
𝑖𝑠𝛼𝑄(0)

𝑠𝛽
+ 𝑤0

2𝐐𝑐(𝑠) =
𝑉

𝐿

−𝑖𝑠𝛼

𝑠𝛽(𝑠2𝛼 − 𝑤2)
,

(𝑖𝑠𝛼)2𝐐𝑐(𝑠) + 𝑤0
2𝐐𝑐(𝑠) =

𝑉

𝐿

−𝑖𝑠𝛼

𝑠𝛽(𝑠2𝛼 − 𝑤2)
,

𝑖2(𝑠𝛼)2𝐐𝑐(𝑠) + 𝑤0
2𝐐𝑐(𝑠) =

−𝑖𝑉𝑠𝛼

𝐿𝑠𝛽(𝑠2𝛼 − 𝑤2)
,

−𝑠2𝛼𝐐𝑐(𝑠) + 𝑤0
2𝐐𝑐(𝑠) =

−𝑖𝑉𝑠𝛼

𝐿𝑠𝛽(𝑠2𝛼 − 𝑤2)
,

(𝑤0
2 − 𝑠2𝛼)𝐐𝑐(𝑠) =

−𝑖𝑉𝑠𝛼

𝐿𝑠𝛽(𝑠2𝛼 − 𝑤2)
,

𝐐𝑐(𝑠) =
−𝑖𝑉𝑠𝛼

𝐿𝑠𝛽(𝑠2𝛼 −𝑤2)(𝑤0
2 − 𝑠2𝛼)

,

𝐐𝑐(𝑠) =
𝑖𝑉𝑠𝛼

𝐿𝑠𝛽
[

−1

(𝑠2𝛼 − 𝑤2)(𝑤0
2 − 𝑠2𝛼)

] ,

𝐐𝑐(𝑠) =
𝑖𝑉𝑠𝛼

𝐿𝑠𝛽
[

1

(𝑠2𝛼 − 𝑤2)(𝑤2 − 𝑤0
2)

+
1

(𝑤0
2 − 𝑠2𝛼)(𝑤2 −𝑤0

2)
]

𝐐𝑐(𝑠) =
𝑖𝑉𝑠𝛼

𝐿𝑠𝛽(𝑤2 − 𝑤0
2)
[

1

(𝑠2𝛼 − 𝑤2)
+

1

(𝑤0
2 − 𝑠2𝛼)

] ,

𝐐𝑐(𝑠) =
𝑉

𝐿(𝑤2 − 𝑤0
2)
{
𝑖𝑠𝛼

𝑠𝛽
[

1

(𝑠2𝛼 −𝑤2)
+

1

(𝑤0
2 − 𝑠2𝛼)

]} ,

𝐐𝑐(𝑠) =
𝑉

𝐿(𝑤2 − 𝑤0
2)
{
𝑖𝑠𝛼

𝑠𝛽
[

1

(𝑠2𝛼 −𝑤2)
−

1

(𝑠2𝛼 − 𝑤0
2)
]} ,

𝐐𝑐(𝑠) =
𝑉

𝐿(𝑤2 − 𝑤0
2)
[

𝑖𝑠𝛼

𝑠𝛽(𝑠2𝛼 − 𝑤2)
−

𝑖𝑠𝛼

𝑠𝛽(𝑠2𝛼 − 𝑤0
2)
] , 

 

inverse , then 
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𝑄(𝑡) =
𝑉

𝐿(𝑤2 − 𝑤0
2)
[−cos(𝑤𝑡) + cos(𝑤0𝑡)]

𝑄(𝑡) =
𝑄

𝐿(𝑤2 − 𝑤0
2)
[cos(𝑤0𝑡) − cos(𝑤𝑡)]

𝑄(𝑡) =
𝑉

𝐿(𝑤2 −𝑤0
2)
[−2sin(

(𝑤0 + 𝑤)𝑡

2
) sin(

(𝑤0 − 𝑤)𝑡

2
)]

𝑄(𝑡) =
2𝑉

𝐿(𝑤0
2 − 𝑤2)

sin(
(𝑤0 + 𝑤)𝑡

2
) sin(

(𝑤0 − 𝑤)𝑡

2
) ,

 

or because sin(−𝑥) = −sin(𝑥) 

𝑄(𝑡) =
𝑉

𝐿(𝑤2 −𝑤0
2)
[−2sin(

(𝑤0 + 𝑤)𝑡

2
) sin(

(𝑤0 − 𝑤)𝑡

2
)]

𝑄(𝑡) =
2𝑉

𝐿(𝑤2 − 𝑤0
2)
sin(

(𝑤 + 𝑤0)𝑡

2
) sin(

(𝑤 − 𝑤0)𝑡

2
)

 

Kuffi Abbass Jawad (KAJ) Transform 

𝐒𝑚 {�̈�(𝑡) + 𝑤0
2𝑄(𝑡) =

𝑉

𝐿
cos(𝑤𝑡)}

𝑣2𝐾(𝑣) +
1

𝑣2
[−𝑣2𝑄(0) − 𝑣�̇�(0)] + 𝑤0

2𝐾(𝑣) =
𝑉

𝐿
[

1

𝑣𝑛−2(𝑣2 + 𝑤2)
]
 

(𝑣2 + 𝑤0
2)𝐾(𝑣) =

𝑉

𝐿
[

1

𝑣𝑛−2(𝑣2 + 𝑤2)
]

𝐾(𝑣) =
𝑉

𝐿
[

1

𝑣𝑛−2(𝑣2 + 𝑤2)(𝑣2 + 𝑤0
2)
]

𝐾(𝑣) =
𝑉

𝐿𝑣𝑛−2
[

1

(𝑣2 + 𝑤2)(𝑣2 + 𝑤0
2)
]

𝐾(𝑣) =
𝑉

𝐿𝑣𝑛−2
[

1

(𝑣2 + 𝑤0
2)(𝑤2 − 𝑤0

2)
−

1

(𝑣2 + 𝑤2)(𝑤2 − 𝑤0
2)
]

𝐾(𝑣) =
𝑉

𝑣𝑛−2(𝑤2 − 𝑤0
2)
[

1

(𝑣2 + 𝑤0
2)

−
1

(𝑣2 + 𝑤2)
]

𝐒𝑚[𝑄(𝑡)] = 𝐾(𝑣) =
𝑉

𝐿(𝑤2 − 𝑤0
2)
[

1

𝑣𝑛−2(𝑣2 + 𝑤0
2)

−
1

𝑣𝑛−2(𝑣2 + 𝑤2)
]

 

inverse , then 

𝑄(𝑡) =
𝑉

𝐿(𝑤2 − 𝑤0
2)
[cos(𝑤0𝑡) − cos(𝑤𝑡)]

𝑄(𝑡) =
𝑉

𝐿(𝑤2 −𝑤0
2)
[−2sin(

(𝑤0 + 𝑤)𝑡

2
) sin(

(𝑤0 − 𝑤)𝑡

2
)]

𝑄(𝑡) =
2𝑉

𝐿(𝑤0
2 − 𝑤2)

sin(
(𝑤0 + 𝑤)𝑡

2
) sin(

(𝑤0 − 𝑤)𝑡

2
)

 

or because sin(−𝑥) = −sin(𝑥) 
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𝑄(𝑡) =
𝑉

𝐿(𝑤2 −𝑤0
2)
[−2sin(

(𝑤0 + 𝑤)𝑡

2
) sin(

(𝑤0 − 𝑤)𝑡

2
)]

𝑄(𝑡) =
2𝑉

𝐿(𝑤2 − 𝑤0
2)
sin(

(𝑤 + 𝑤0)𝑡

2
) sin(

(𝑤 − 𝑤0)𝑡

2
)

 

Example 3.3. [12] 

Let a body 𝐴 of mass 1 gram move on the  𝑥-axis. It is attracted towards the origin 𝑂 with a force 

equals to 4𝑥. Also, assume that initially it is at rest when 𝑥 = 5; then, determine its position by 

considering: 

1 No other forces acting on it. 

2 damping: force, or, in other words, resistance to the particle, is equal to 8 times the velocity 

at any instant. 

Solution: From Figure 1, for 𝑥 > 0, the net force towards the left is given by 4𝑥, while for 

 
Figure 1.Body Aof mass 1 

 

𝑥 < 0, the net force towards the right is given by 4𝑥. Thus, for both cases, the net force equals 

4𝑥. 

By Newton's second law of motion, mass × acceleration = net force, 

�̈�(𝑡) = −4𝑋(𝑡)

�̈�(𝑡) + 4𝑋(𝑡) = 0
 

The initial conditions are 

𝑋(0) = 5,

�̇�(0) = 0.
 

Complex Sadik Transform 
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𝐒𝑎
𝑐{�̈�(𝑡) + 4𝑋(𝑡) = 0}

(𝑖𝑠𝛼)2𝐗𝑐(𝑠) −
�̇�(0)

𝑠𝐵𝛽
−
𝑖𝑠𝛼𝑋(0)

𝑠𝛽
+ 4𝐗𝑐(𝑠) = 0

−𝑠2𝛼𝐗𝑐(𝑠) −
5𝑖𝑠𝛼

𝑠𝛽
+ 4𝐗𝑐(𝑠) = 0

(4 − 𝑠2𝛼)𝐗𝑐(𝑠) =
5𝑖𝑠𝛼

𝑠𝛽

𝐗𝑐(𝑠) =
5𝑖𝑠𝛼

𝑠𝛽(4 − 𝑠2𝛼)

𝐗𝑐(𝑠) =
−5𝑖𝑠𝛼

𝑠𝛽(𝑠2𝛼 − 4)

 

inverse 

𝑋(𝑡) = 5 cos(2𝑡). 

 Kuffi Abbass Jawad (KAJ) Transform  

𝐒𝑚{�̈�(𝑡) + 4𝑋(𝑡) = 0},

𝑣2𝐾(𝑣) +
1

𝑣2
[−𝑣2𝑋(0) − 𝑣�̇�(0)] + 4𝐾(𝑣) = 0,

𝑣2𝐾(𝑣) −
5𝑣2

𝑣𝑛
+ 4𝐾(𝑣) = 0,

𝐾(𝑣) =
5

𝑣𝑛−2
,

𝐒𝑚[𝑋(𝑡)] = 𝐾(𝑣) =
5

𝑣𝑛−2(𝑣2 + 4)

 

inverse 

𝑋(𝑡) = 5 cos(2𝑡). 

4. Conclusions 

We conclude that the complex Sadik transformation and the KAJ transform each other to an 

exact solution, and both are effective solutions. The two new integral transformations, the 

complex Sadik transformation and the Kuffi-Abbas-Jawad transformation, provide an exact 

solution for some mechanical and electrical theorems. 
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