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Abstract 
The solutions of differential equations can be obtained using different analytical methods. Many transform 

methods have been applied to differential equations and results were obtained. Coupled systems of linear 

ordinary differential equations often occur in context where two or three different variables are expected to 

interact. Context such as in population models, mechanical systems, and in electrical engineering. This study 

showcases the applicability of the new integral transform, Kamal transform, to coupled systems of linear 

ordinary differential equations by solving three different coupled systems of linear ordinary differential 

equations.   
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I. Introduction 
Real life problems are represented mathematically in form of differential equations, integral equations, 

difference equations and so on. In all the models, differential equations seem to have great applications than the 

other models especially in sciences and engineering; mechanical, civil and electrical engineering. The 

qualitative and quantitative study of differential equations has received more patronage due to its broad 

applications. This increases the interest of researchers on solution methods. The approach of using one fold 

integral transforms to solve differential equations has proved its great applicability which Kamal transform is 

not an exceptional. 

Kamal transform was introduced by Abdehilal Kamal Hassan Sedeeg in 2016 [1]. He derived the 

transform from the classical Fourier integral. Abdehilal, targeted facilitating solutions of ordinary and partial 

differential equations in the time domain. Abdehilal and Zahra [3], derived Kamal transform of partial 

derivatives and applied it to four different partial differential equations, and obtained particular solutions to the 

four differential equations.  

Sudhanshu and Gyanvendra [21], found the Kamal transform of error and complementary error 

functions to demonstrate the usefulness of Kamal transform of error functions. Sudhanshu and swarg Deep 

[22],applied Kamal transform to Abel’s integral equation and some numerical applications in his application 

section to explain the effectiveness of the transform to Abel’s integral equation. In 2018, Anjana et al [3] used 

Kamal transform to solve linear partial integro-differential equations. They described and illustrated the 

technique with applications. This new integral transform and congruence modulo operator had been used to 

encrypt and decrypt a message [19]. Rachama et al [20] introduced fractional calculus for Kamal transform and 

some nonhomogenous fractional ordinary differential equation by kamal transform. The combination of Kamal 

transform and Adomian decomposition has been applied to nonlinear differential equations. This combination is 

proposed by A. Emimal and C. Dhinesh [6] and is called Kamal decomposition. Kamal transform is gradually, 

gaining interest in cryptography. Ayush and Ravindra [8] used Kamal transform and congruence modulo 

operator involving ASCII value for encryption and decryption of message. In fluid mechanics, Kamal transform 

is proving its effectiveness. Johnson et al [12] considered the flow of a viscous incompressible fluid between 

two parallel plates due to the normal motion of the plates for two dimension. The solution of the governing 

nonlinear equations and their associated boundary conditions were obtained by Kamal transform decomposition 

method. The verify the solution by approximate analytic results obtained by homotopy perturbation method. 

Sudhanshu [23] determined the Kamal transform of Bessel’s functions. Some applications of Kamal transform 

of Bessel’s function for evaluating the integral, which contain Bessel’s function, are given.    

N. T Katre and R.T Katre [17] did a comparative study of Kamal and Laplace transform. They solved 

linear differential equations using the two methods and concluded that the integral transforms are in close 

connection to each other. Zainab and Nejmaddin [24], presented solution of the linear system of Volterra 

integro-differential equations of the second kind by Kamal transform. In their research, they concluded that 
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Kamal transform is very effective for obtaining the exact solution of the linear system of Volterra integro-

differential equations of the second kind. Muhammad et al [15], solved heat and temperature problems using 

Kamal transform where the concluded that descriptive properties examples show the efficiency of its suitability 

in solving differential equations. Ghanwat and Gaikwad [7] solved linear volterra equation of second kind and 

integro-differential equations using Kamal transform. Combination of Adomian decomposition and Kamal 

integral transformation is applied to solve differential equations of fractional order [10]. Their result shows that 

the combination is very accurate in solving differential equations of fractional order. Chander and Hemlata [9] 

considered a generalized fractional kinetic equation which contain generalized Mittag-Leffler function and the 

solution is obtained by the method of Laplace transform and Kamal transform. Antony et al [14] proposed a new 

method for investigating the Ulam stability of linear differential equations by using Kamal transform. Pandama 

and Yogesh [18] considered the Kamal transform of derived function and demonstrated that the Kamal 

transform of derived functions can be shown by an infinite arrangement or Heaviside function. 

Coupled differential equations have been analyzed using different technique. [5], [10], [11], [13], and 

[14] present solutions to coupled systems of differential equations using different solution methods.  

 

II. Definition of Kamal Transform 
Kamal transform is defined for function of exponential order [1]. The Kamal transform of a function 

 f t  in a given set A  is defined by  

      1 2

0

0,
t

vk f t G v f t e dt t k v k




                                                                             

(1a) 

where the set A is defined by 

        1 2: , , 0, , 1 0,j

t

jk
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(1b) 

Kamal transform has a good correlation trend with the Laplace, Elzaki and other transforms [1]. 

This new integral transform will be used here to solve coupled systems of linear ordinary differential equations. 

 

First Coupled System of Linear Ordinary Differential Equations 

1 1 2

2 1

3 3 2

6

x x x

x x t

   

   
                                                                                                                         (2a) 

   1 20 1, 0 1x x                                                                                                                     (2b) 

To solve equation (2a), let the Kamal transform of  1x t  and  2x t be as follows 

       1 1 1
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t

vK x t e x t dt X v




                                                                                                   (3) 
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(4) 

Kamal transform of both differential equations using equation (3) and (4) is 
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Applying equation (2b) on equation (5) and solving equation (5) simultaneously to find  1X v  , it gives 
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From equation (6), 
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By partial fraction decomposition, equation (7) becomes 

  2
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(8) 

Taking the inverse Kamal transform of  1X v , equation (8) gives 

   6 3

1

1
133 28 18 3

108

t tx t e e t                                                                                               

(9) 

Next is to find  2x t . Substitute equation (9) into any of the equations in the coupled equations of equation 

(2a).  

   6 3

2

1 3
133 56 18

108 4

t tx t e e t                                                                                            

(10) 

Second Coupled System of Linear Ordinary Differential Equations  

2 3 2 4

2 3 0

x x y y

y x y

     

   
                                                                                                               (11a) 

     0 0 0 0x x y                                                                                                               (11b) 

 

Applying Kamal transform, equation (1) to equation (9a), we define the Kamal transform of  x t and  y t

respectively as 
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vK x t e x t dt X v




                                                                                                     (12) 
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Taking the Kamal transform of equation (11a) using equations, (12), (13), and (11b), we have      
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(14) 

On solving equation (14) simultaneously, we have 
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By partial fraction decomposition, equation (15) becomes 

 
   

27 10
3

2 6 1 2 1

v v v
X v v

v v v
    

 
                                                                                    

(16) 

Taking the inverse Kamal transform of equation (16), 

  27 1 10
3

2 6 3

t tx t t e e                                                                                                             (17) 

To find the second variable,  y t , substitute for  X v in equation (14) using equation (15), we get                                                                 
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                                                                                                           (18)  

By partial fraction decomposition, equation (18) becomes 
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                                                                                                  (19)   

Finding the inverse Kamal transform of equation (19), we have 

  21 2
1

3 3

t ty t e e                                                                                                                   (20)    

 

Third Coupled System of Linear Ordinary Differential Equations   

3
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                                                                                                                            (21a) 

     0 3, 0 0 0x y z                                                                                                            (21b)                                                                                                     

Solving equation (21a) using Kamal transform, we take the Kamal transform of the equation. 

Taking the Kamal transform, we get 
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Equation (22) can be written in the form 
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(23) 

On solving equation (23), we obtain  
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(24) 

Taking the inverse Kamal transform of equation (24), we have 
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                                                                                                                (26) 

Which is the solution of equation (21a) and (21b). 

III. Conclusion 
The new one fold integral transform, Kamal transform has been applied to coupled systems of linear 

ordinary differential equations. The process shows that Kamal transform is less computational and effective. 

The results obtained, proves its applicability to coupled systems of linear ordinary differential equations. 
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