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Al-Zughair Transform for Solving Ordinary Differential Equations 

with Constant Coefficients 
 

  

 

 

 

 

 

 
 

 
 

 
Abstract—Ordinary differential equations (ODEs) are important in the field of mathematics due to their spread in 

various applications. Ordinary differential equations are of two types, one of which is equations with variable 

coefficients and the other is equations with constant coefficients, both types are important in mathematics. 

 The purpose of any integral transforms is to convert functions and equations from their original form to another 

simpler form, or at least another form known to us where in it, we transform the independent variable of the original 

function into another variable, thus changing the scope and extent of the original function. 

 Many integral transformations have appeared that solve equations with variable coefficients, including the Al-

Zughair transform, the Expansion of Al-Zughair, the Extension of Al-Zughair, Al-Tememe transform, and many other 

transforms that solve equations with variable coefficients, as for the integral transforms that solve equations with 

constant coefficients, it was limited. 

The formula of equations with variable coefficients that solved it Al-Zughair transform is given by: 

𝒂𝟎(𝒍𝒏𝒙)𝒏  
𝒅𝒏𝕪

𝒅𝒙𝒏
+ 𝒂𝟏(𝒍𝒏𝒙)𝒏−𝟏  

𝒅𝒏−𝟏𝕪

𝒅𝒙𝒏−𝟏
+ ⋯ + 𝒂𝒏−𝟏 (𝒍𝒏𝒙) 

𝒅𝕪

𝒅𝒙
+ 𝒂𝒏 𝕪 = 𝒇(𝒙) 

In this paper our aim is to solve ordinary differential equations with constant coefficients by using Al-Zughair 

transform. Although Al-Zughair transform is used only to solve equations with variable coefficients, we were able to 

use it to solve ordinary differential equations with constant coefficients because of its important in solving more 

complex equations. We will use Al-Zughair transform to solve equations with constant coefficients by put 𝒚 =
𝒚(𝐥𝐧(𝒍𝒏𝒙)) as the general form of the equations it will solve it is given by: 

𝒂𝟎  
𝒅𝒏𝕪

𝒅𝒙𝒏
+ 𝒂𝟏  

𝒅𝒏−𝟏𝕪

𝒅𝒙𝒏−𝟏
+ ⋯ + 𝒂𝒏−𝟏   

𝒅𝕪

𝒅𝒙
+ 𝒂𝒏 𝕪 = 𝒇(𝒙) 

Keywords— Al-Zughair transform, ordinary differential equations, derivatives 

I. INTRODUCTION 

    For many years, many methods have been used for solving 

differential equations[1-3], after that, integral transformations 

appeared that were used to solve these equations for many 

researchers, including the French scientist Pepper Simon 

Laplace who find Laplace transform [4], Fourier, Hankel  

transforms[5,6], also the researcher Ali Hassan Mohammad 

who discovered Al-Tememe transform [7,8], and other 

researchers who discovered other transforms, such as Al-

Zughair transform [9,10], the Expansion of Al-Zughair [11], 

and the Extension of Al-Zughair transform [12], in addition to 

the transforms of Batoor Al-Tememe, Batoor Al-Zughair, 

Kuffi Al-Tememe, and Kuffi Al-Zughair [13]. All these 

conversions are used to solve different types of ordinary and 

partial differential equations, as well as integral equations. 

   Let 𝑓 is a function defined on an interval (𝓊, 𝓋) then, the 

integral transform for 𝑓 whose symbol ℱ(𝜔) is defined as: 
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ℱ(𝜔) = ∫ 𝑅(𝜔, 𝓍)𝑓(𝓍)𝑑𝓍

𝓋

𝓊

 

where 𝑅 is called the kernel of the transform and it is a 

function of two variables and 𝓊, 𝓋 are real numbers or ∓∞, 

such that the above integral is convergent, this integral 

transform was presented by Gabriel Nagy [14].  

Mohammed [9] has found Al-Zughair transform for the 

ordinary equations with variable coefficients. In this research, 

we found it for the ordinary equations with constant 

coefficients. 

II. AL-ZUGHAIR TRANSFORM  

2.1 Definition [9]  

Let 𝜛(ℊ) be a function, then Al-Zughair transform for this 

function where ℊ ∊ [1, 𝑒] is defined by the integral: 

𝒵[𝜛(ℊ)] = ∫
(𝑙𝑛ℊ)ℓ

ℊ

𝑒

1

 𝜛(ℊ)𝑑ℊ = 𝒲(ℊ) 

Such that this integral is convergent, ℓ is constant (ℓ > −1). 
 
2.2 Property (Linear property) [9] 

    Let 𝔣(ℊ) and 𝑇(ℊ) are two functions defined when ℊ ∊
[1, 𝑒] and let 𝒸, 𝒹 are constants then, Al −
Zughair transform has the linear property which it is:  
𝒵[𝒸 𝔣(ℊ) ± 𝒹 𝑇(ℊ)] = 𝒸𝒵[𝔣(ℊ)] ± 𝒹𝒵[𝑇(ℊ)]  
 Proof: 

𝒵[𝒸 𝔣(ℊ) ± 𝒹 𝑇(ℊ)] = ∫
(𝑙𝑛ℊ)ℓ

ℊ

𝑒

1

[𝒸 𝔣(ℊ) ± 𝒹 𝑇(ℊ)]𝑑ℊ 

= ∫
(𝑙𝑛ℊ)ℓ

ℊ
𝒸 𝔣(ℊ)

𝑒

1

𝑑ℊ + ∫
(𝑙𝑛ℊ)ℓ

ℊ
𝒹 𝑇(ℊ)

𝑒

1

𝑑ℊ 

= 𝒸 ∫
(𝑙𝑛ℊ)ℓ

ℊ
 𝔣(ℊ)

𝑒

1

𝑑ℊ + 𝒹 ∫
(𝑙𝑛ℊ)ℓ

ℊ
 𝑇(ℊ)

𝑒

1

𝑑ℊ 

= 𝒸𝒵[𝔣(ℊ)] ± 𝒹𝒵[𝑇(ℊ)] 

III. AL-ZUGHAIR TRANSFORM FOR THE 

DERIVATIVES 

 

In this section, we will find Al-Zughair transform for the 
derivatives. 

Let us consider that 𝜛 = 𝜛(ln(𝑙𝑛ℊ)) we define 

 𝒵[𝜛(ln(𝑙𝑛ℊ)] = ∫
(𝑙𝑛ℊ)ℓ

ℊ

𝑒

1

 𝜛(ln(𝑙𝑛ℊ))𝑑ℊ  , then: 

 

1) 𝓩[𝝕′(𝒍𝒏(𝒍𝒏𝓰))] = 𝝕(𝟎) − (𝓵 + 𝟏) 𝓩[𝝕(𝒍𝒏(𝒍𝒏𝓰))] 

Proof: 

𝒵[𝜛′(ln(𝑙𝑛ℊ))] = ∫
(𝑙𝑛ℊ)ℓ

ℊ
𝜛′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑𝑥

= ∫
(𝑙𝑛ℊ)ℓ+1

ℊ(𝑙𝑛ℊ)
 𝜛′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ 

Integrate by part: 

Let , 𝑢 = (𝑙𝑛ℊ)ℓ+1 ⇒ 𝑑𝑢 = (ℓ + 1)
(𝑙𝑛ℊ)ℓ

ℊ
𝑑ℊ and  𝑑𝑣

=
𝜛′(ln(𝑙𝑛ℊ))

ℊ(𝑙𝑛ℊ)
⇒ 𝑣 = 𝜛(ln(𝑙𝑛ℊ)) 

𝑠𝑜, ∫
(𝑙𝑛ℊ)ℓ+1

ℊ(𝑙𝑛ℊ)
 𝜛′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ

= (𝑙𝑛ℊ)ℓ+1. 𝜛(ln(𝑙𝑛ℊ))|1
𝑒

− (ℓ + 1) ∫
(𝑙𝑛ℊ)ℓ

ℊ
 𝜛(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ 

= 𝜛(0) − (ℓ + 1) ∫
(𝑙𝑛ℊ)ℓ

ℊ
 𝜛(ln(𝑙𝑛ℊ))

𝑒

1

𝑑𝑥 

= 𝜛(0) − (ℓ + 1) 𝒵[𝜛(ln(𝑙𝑛ℊ))] 
 

2)  𝓩[𝝕′′(𝒍𝒏(𝒍𝒏𝓰))] = 𝝕′(𝟎)−(𝓵 + 𝟏)𝝕(𝟎) +
(𝓵 + 𝟏)𝟐𝓩[𝝕(𝒍𝒏(𝒍𝒏𝓰))] 

Proof: 

𝒵[𝜛′′(ln(𝑙𝑛ℊ))] = ∫
(𝑙𝑛ℊ)ℓ

ℊ
𝜛′′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ

= ∫
(𝑙𝑛ℊ)ℓ+1

ℊ(𝑙𝑛ℊ)
 𝜛′′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ 

Integrate by part: 

Let , 𝑢 = (𝑙𝑛ℊ)ℓ+1 ⇒ 𝑑𝑢 = (ℓ + 1)
(𝑙𝑛ℊ)ℓ

ℊ
𝑑ℊ   

and 𝑑𝑣 =
𝜛′′(ln(𝑙𝑛ℊ))

ℊ(𝑙𝑛ℊ)
⇒ 𝑣 = 𝜛′(ln(𝑙𝑛ℊ)) 

𝑠𝑜, ∫
(𝑙𝑛ℊ)ℓ+1

ℊ(𝑙𝑛ℊ)
 𝜛′′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ

= (𝑙𝑛ℊ)ℓ+1. 𝜛′(ln(𝑙𝑛ℊ))|1
𝑒

− (ℓ + 1) ∫
(𝑙𝑛ℊ)ℓ

ℊ
 𝜛′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ 

= 𝜛′(0) − (ℓ + 1) ∫
(𝑙𝑛ℊ)ℓ

ℊ
 𝜛′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ 

= 𝜛′(0) − (ℓ + 1) [𝜛(0) − (ℓ + 1) 𝒵[𝜛(ln(𝑙𝑛ℊ))]] 

= 𝜛′(0)−(ℓ + 1)𝜛(0) + (ℓ + 1)2𝒵[𝜛(ln(𝑙𝑛ℊ))] 
 

3) 𝓩[𝝕′′′(𝒍𝒏(𝒍𝒏𝓰))] = 𝝕′′(𝟎) − (𝓵 + 𝟏)𝝕′(𝟎)+(𝓵 +
𝟏)𝟐𝝕(𝟎)−(𝓵 + 𝟏)𝟑𝓩[𝝕(𝒍𝒏(𝒍𝒏𝓰))] 
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Proof: 

𝒵[𝜛′′′(ln(𝑙𝑛ℊ))] = ∫
(𝑙𝑛ℊ)ℓ

ℊ
𝜛′′′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ

= ∫
(𝑙𝑛ℊ)ℓ+1

ℊ(𝑙𝑛ℊ)
 𝜛′′′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ 

Integrate by part: 

Let , 𝑢 = (𝑙𝑛ℊ)ℓ+1 ⇒ 𝑑𝑢 = (ℓ + 1)
(𝑙𝑛ℊ)ℓ

ℊ
𝑑ℊ   

and 𝑑𝑣 =
𝜛′′′(ln(𝑙𝑛ℊ))

ℊ(𝑙𝑛ℊ)
⇒ 𝑣 = 𝜛′′(ln(𝑙𝑛ℊ)) 

𝑠𝑜, ∫
(𝑙𝑛ℊ)ℓ+1

ℊ(𝑙𝑛ℊ)
 𝜛′′′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ

= (𝑙𝑛ℊ)ℓ+1. 𝜛′′(ln(𝑙𝑛ℊ))|1
𝑒

− (ℓ + 1) ∫
(𝑙𝑛ℊ)ℓ

ℊ
 𝜛′′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ 

= 𝜛′′(0) − (ℓ + 1) ∫
(𝑙𝑛ℊ)ℓ

ℊ
 𝜛′′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ 

= 𝜛′′(0) − (ℓ

+ 1) [𝜛′(0)−(ℓ + 1)𝜛(0)

+ (ℓ + 1)2𝒵[𝜛(ln(𝑙𝑛ℊ))]] 

= 𝜛′′(0) − (ℓ
+ 1)𝜛′(0)+(ℓ + 1)2𝜛(0)−(ℓ
+ 1)3𝒵[𝜛(ln(𝑙𝑛ℊ))] 

 

4) 𝓩[𝝕𝒊𝒗(𝒍𝒏(𝒍𝒏𝓰))] = 𝝕′′′(𝟎) − (𝓵 + 𝟏)𝝕′′(𝟎)+(𝓵 +
𝟏)𝟐𝝕′(𝟎)−(𝓵 + 𝟏)𝟑𝝕(𝟎) + (𝓵 + 𝟏)𝟒𝓩[𝝕(𝒍𝒏(𝒍𝒏𝓰))] 

Proof: 

𝒵[𝜛𝑖𝑣(ln(𝑙𝑛ℊ))] = ∫
(𝑙𝑛ℊ)ℓ

ℊ
𝜛𝑖𝑣(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ

= ∫
(𝑙𝑛ℊ)ℓ+1

ℊ(𝑙𝑛ℊ)
 𝜛𝑖𝑣(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ 

Integrate by part: 

Let, 𝑢 = (𝑙𝑛ℊ)ℓ+1 ⇒ 𝑑𝑢 = (ℓ + 1)
(𝑙𝑛ℊ)ℓ

ℊ
𝑑ℊ  

and 𝑑𝑣 =
𝜛𝑖𝑣(ln(𝑙𝑛ℊ))

ℊ(𝑙𝑛ℊ)
⇒ 𝑣 = 𝜛′′′(ln(𝑙𝑛ℊ))  

𝑠𝑜, ∫
(𝑙𝑛ℊ)ℓ+1

ℊ(𝑙𝑛ℊ)
 𝜛𝑖𝑣(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ = 

(𝑙𝑛ℊ)ℓ+1. 𝜛′′′(𝑙𝑛(𝑙𝑛ℊ))|1
𝑒

− (ℓ

+ 1) ∫
(𝑙𝑛ℊ)ℓ

ℊ
 𝜛′′′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ 

= 𝜛′′′(0) − (ℓ + 1) ∫
(𝑙𝑛ℊ)ℓ

ℊ
 𝜛′′′(ln(𝑙𝑛ℊ))

𝑒

1

𝑑ℊ 

= 𝜛′′′(0) − (ℓ + 1) [𝜛′′(0)

− (ℓ
+ 1)𝜛′(0)+(ℓ + 1)2𝜛(0)−(ℓ

+ 1)3𝒵[𝜛(ln(𝑙𝑛ℊ))]] 
= 𝜛′′′(0) − (ℓ

+ 1)𝜛′′(0)+(ℓ + 1)2𝜛′(0)−(ℓ
+ 1)3𝜛(0)
+ (ℓ + 1)4𝒵[𝜛(ln(𝑙𝑛ℊ))] 

 

3.1 The general case of Al-Zughair transform for 

derivatives 

From the above section, we obtain:  

𝓩[𝝕(𝒏)(𝐥𝐧(𝒍𝒏𝓰))] = 

𝝕𝒏−𝟏(𝟎) − (𝓵 + 𝟏)𝝕𝒏−𝟐(𝟎) + (𝓵 + 𝟏)𝟐𝝕𝒏−𝟑(𝟎)
− (𝓵 + 𝟏)𝟑𝝕𝒏−𝟒(𝟎) + ⋯
+ (−𝟏)𝒏−𝟏(𝓵 + 𝟏)𝒏−𝟏 𝝕(𝟎)
+ (−𝟏)𝒏(𝓵 + 𝟏)𝒏𝓩[𝝕(𝐥𝐧(𝒍𝒏𝓰))] 

 

Note: In the following section, we will present some examples 

on ordinary differential equations with constant coefficients 

subject to some initial conditions and how the Al-Zughair 

transform and its inverse solve it. 

 

Example (1): 

𝜛′′′(ln(𝑙𝑛ℊ)) − 𝜛′′(ln(𝑙𝑛ℊ)) = 𝑠𝑖𝑛ℎ(2 ln(𝑙𝑛ℊ))     ; 𝜛′′(0)
= 𝜛′(0) = 𝜛(0) = 0 

Solution: 
   Take Al-Zughair transform for both sides of above equation 

to obtain: 

𝒵[𝜛′′′(ln(𝑙𝑛ℊ))] − 𝒵[𝜛′′(ln(𝑙𝑛ℊ))] = 𝒵[𝑠𝑖𝑛ℎ(2 ln(𝑙𝑛ℊ))] 
𝜛′′(0) − (ℓ + 1)𝜛′(0)+(ℓ + 1)2𝜛(0)−(ℓ

+ 1)3𝒵[𝜛(ln(𝑙𝑛ℊ))]
− 𝜛′(0)+(ℓ + 1)𝜛(0)
− (ℓ + 1)2𝒵[𝜛(ln(𝑙𝑛ℊ))]

=
−2

[(ℓ + 1)2 − 4]
 

⇒ −(ℓ + 1)2𝒵[𝜛(ln(𝑙𝑛ℊ))][(ℓ + 1) + 1] =
−2

(ℓ + 3)(ℓ − 1)
 

⇒ −(ℓ + 1)2𝒵[𝜛(ln(𝑙𝑛ℊ))][(ℓ + 2)] =
−2

(ℓ + 3)(ℓ − 1)
 

⇒ 𝒵[𝜛(ln(𝑙𝑛ℊ))]

=
2

(ℓ + 3)(ℓ + 2)(ℓ + 1)2(ℓ − 1)
          … (1) 

Take 𝒵−1 to both sides of equation (1) to obtain: 

𝜛(ln(𝑙𝑛ℊ)) = 𝒵−1 [
𝐴

(ℓ + 3)
+

𝐵

(ℓ + 2)
+

𝐶

(ℓ + 1)
+

𝐷

(ℓ + 1)2

+
𝐸

(ℓ − 1)
] 

𝐴 + 𝐵 + 𝐶 + 𝐸 = 0 
3𝐴 + 4𝐵 + 5𝐶 + 𝐷 + 7𝐸 = 0 
𝐴 + 2𝐵 + 5𝐶 + 4𝐷 + 17𝐸 = 0 
−3𝐴 − 4𝐵 − 5𝐶 + 𝐷 + 17𝐸 = 0 
−2𝐴 − 3𝐵 − 6𝐶 − 6𝐷 + 6𝐸 = 2 
Hence, 
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𝐴 =
1

8
       , 𝐵 =

−2

3
        , 𝐶 =

1

2
        , 𝐷 =

−1

2
      , 𝐸 =

1

24
 

And hence the solution is given by: 

𝜛(ln(𝑙𝑛ℊ)) = 𝒵−1 [
1

8
.

1

(ℓ + 3)
−

2

3
.

1

(ℓ + 2)
+

1

2
.

1

(ℓ + 1)

−
1

2
.

1

(ℓ + 1)2
+

1

24
.

1

(ℓ − 1)
] 

𝜛(ln(𝑙𝑛ℊ)) =
1

8
(𝑙𝑛ℊ)2 −

2

3
(𝑙𝑛ℊ) +

1

2
+

1

2
(ln(𝑙𝑛ℊ))

+
1

24
(𝑙𝑛ℊ)−2 

 

Example (2): 

−2 + 𝜛′(ln(𝑙𝑛ℊ)) = (𝑙𝑛ℊ)2     ; 𝜛(0) = 2 
Solution: 
  Take Al-Zughair transform for both sides of above equation 

to obtain: 

−𝒵[2] + 𝒵[𝜛′(ln(𝑙𝑛ℊ))] = 𝒵[(𝑙𝑛ℊ)2] 
−2

(ℓ + 1)
+ 𝜛(0) − (ℓ + 1) 𝒵[𝜛(ln(𝑙𝑛ℊ))] =

1

(ℓ + 3)
 

−2

(ℓ + 1)
+ 2 − (ℓ + 1) 𝒵[𝜛(ln(𝑙𝑛ℊ))] =

1

(ℓ + 3)
 

2ℓ

(ℓ + 1)
− (ℓ + 1) 𝒵[𝜛(ln(𝑙𝑛ℊ))] =

1

(ℓ + 3)
 

−(ℓ + 1) 𝒵[𝜛(ln(𝑙𝑛ℊ))] =
1

(ℓ + 3)
−

2ℓ

(ℓ + 1)
 

−(ℓ + 1) 𝒵[𝜛(ln(𝑙𝑛ℊ))] =
−2ℓ2 − 5ℓ + 1

(ℓ + 3)(ℓ + 1)
 

𝒵[𝜛(ln(𝑙𝑛ℊ))] =
2ℓ2 + 5ℓ − 1

(ℓ + 3)(ℓ + 1)2
     … (2)  

Take 𝒵−1 to both sides of equation (2) to obtain: 

𝜛(ln(𝑙𝑛ℊ)) = 𝒵−1 [
𝐴

(ℓ + 3)
+

𝐵

(ℓ + 1)
+

𝐶

(ℓ + 1)2
] 

𝐴 + 𝐵 = 2 

2𝐴 + 4𝐵 + 𝐶 = 5 

𝐴 + 3𝐵 + 3𝐶 = −1 

Hence, 

𝐴 =
1

2
      ,      𝐵 =

3

2
      ,     𝐶 = −2   

And hence the solution is given by: 

𝜛(ln(𝑙𝑛ℊ)) = 𝒵−1 [
1/2

(ℓ + 3)
+

3/2

(ℓ + 1)
−

2

(ℓ + 1)2
] 

𝜛(ln(𝑙𝑛ℊ)) =
1

2
(𝑙𝑛ℊ)2 +

3

2
+ 2(ln(𝑙𝑛ℊ)) 

 

Example (3): 

𝜛′′(ln(𝑙𝑛ℊ)) + 3𝜛′(ln(𝑙𝑛ℊ)) = 3     ; 𝜛′(0) = 0 , 𝜛(0) = 1 

Solution: 
  Take Al-Zughair transform for both sides of above equation 

to obtain: 
𝒵[𝜛′′(ln(𝑙𝑛ℊ))] + 3𝒵[𝜛′(ln(𝑙𝑛ℊ))] = 𝒵[3] 
𝜛′(0)−(ℓ + 1)𝜛(0) + (ℓ + 1)2𝒵[𝜛(ln(𝑙𝑛ℊ))] + 3𝜛(0)

− 3(ℓ + 1) 𝒵[𝜛(ln(𝑙𝑛ℊ))] =
3

(ℓ + 1)
 

⇒ −(ℓ − 2) + (ℓ + 1)𝒵[𝜛(ln(𝑙𝑛ℊ))][(ℓ + 1) − 3]

=
3

(ℓ + 1)
 

⇒ (ℓ + 1)𝒵[𝜛(ln(𝑙𝑛ℊ))][(ℓ − 2)] =
3

(ℓ + 1)
+ (ℓ − 2) 

⇒ (ℓ + 1)(ℓ − 2)𝒵[𝜛(ln(𝑙𝑛ℊ))] =
ℓ2 − ℓ + 1

(ℓ + 1)
 

⇒ 𝒵[𝜛(ln(𝑙𝑛ℊ))] =
ℓ2 − ℓ + 1

(ℓ + 1)2(ℓ − 2)
                     … (3) 

Take 𝒵−1 to both sides of equation (3) to obtain: 

𝜛(ln(𝑙𝑛ℊ)) = 𝒵−1 [
𝐴

(ℓ + 1)
+

𝐵

(ℓ + 1)2
+

𝐶

(ℓ − 2)
] 

𝐴 + 𝐶 = 1 

−𝐴 + 𝐵 + 2𝐶 = −1 

−2𝐴 − 2𝐵 + 𝐶 = 1 

Hence, 

𝐴 =
2

3
      ,      𝐵 = −1      ,     𝐶 =

1

3
   

And hence the solution is given by: 

𝜛(ln(𝑙𝑛ℊ)) = 𝒵−1 [
2/3

(ℓ + 1)
−

1

(ℓ + 1)2
+

1/3

(ℓ − 2)
] 

𝜛(ln(𝑙𝑛ℊ)) =
2

3
+ (ln(𝑙𝑛ℊ)) +

1

3
(𝑙𝑛ℊ)−3 

 

iv. Conclusion 

This research aim is to solve linear ordinary 
differential equations with constant coefficients by us Al-
Zughair transform, as no one has previously solved 
ordinary equations with constant coefficients through 
using this transform. There for the Al-Zughair method with 
constants can be exploited to open the door for solving 
related problems in different scientific and industrial 
fields. 
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