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Abstract 

In this work, we introduce a new method for solving some partial 

differential equations called double Aboodh-Kamal transform, some useful 

properties for the transform are presented. Furthermore, we use this 

transform for solving some linear partial differential equations and find 

some functions. 
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transform, partial differential equations. 
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1- INTRODUCTION 

In previous years, much notice has been given to dealing with the single, 

double and triple transform [5, 6, 9, 10, 11, 12], which have many 

applications in various fields of mathematical sciences and engineering such 

as acoustics, physics, chemistry, etc.,. 

In recent years, great attention has been given to deal with the double 

integral transforms; see for example, [3, 8, 13]. Alfaqeih and Misirli in [4] 

dealt with double Shehu transform to get the solution of initial and boundary 

value problems in different areas of real life science and engineering. 

Analogous to [3], we applied a new double Aboodh-Kamal transform to 

solve some partial differential equations subject to the initial and boundary 

conditions, through the derivation of general formula for solutions of these 

equations, or by applying the double Aboodh-Kamal transform directly to 

the given equation. The aim of the present study is to introduce a new 

method for solving some partial differential equations subject to the initial 

and boundary conditions called double Aboodh-Kamal transform, the 

definition of double Aboodh-Kamal transform and its inverse. We also 

discussed some theorems and properties about the double Aboodh-Kamal 

transform and gave the double Aboodh-Kamal transform of some 

elementary functions. Moreover, we implement the double Aboodh-Kamal 

transform method to some equations. 

2- PRELIMINARIES 

Definition 2.1. [1] The single Aboodh transform of the real function u(x) of 

exponential order is de ned over the set of functions 

 

 

by the following integral 
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It converges if the limit of the integral exists, and diverges if not. And the 

inverse Aboodh transform is 

 

 
 

Definition2.2. [2] Let A be functions set defined by 

 

 

Where M is a constant and            are finite constants or infinite. 

For a function of exponential order, the single Kamal integral transform of 

the real continuous function           is defined as follows 

 

 

 

 

Where         is the kernel function, and K[.] is the Kamal transform operator. 

Provided that the integral exists.  

Moreover, the inverse Kamal transform is defined by 

 

 

In the next definition, we introduce the double Aboodh-Kamal transform. 

Definition 2.3. The double Aboodh-Kamal transform of the function           

of two variables 

 

 

 

 

It converges if the limit of the integral exists, and diverges if not. 
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Definition2.4. The inverse double Aboodh-Kamal transform of a function 

F(q,r) is given by 

Equivalently, 

 

where     and      are real constants. 

3- EXISTENCE AND UNIQUENESS OF THE DOUBLE ABOODH-

KAMAL TRANSFORM 

Definition3.1. [7] A function                is said to be of exponential orders 

 

 

 

 

 

 

Theorem3.2. [5] Let           be a continuous function in every finite intervals 

(0,X) and (0,T) and of exponential order               then the double Aboodh-

Kamal transform of             exists for 

Proof.  Let             be of exponential order                  such that 

 

 

 

 

 

 

 

Thus, the proof is complete. 

Theorem3.3. Let            and            be the double Aboodh-Kamal transform 

of the continuous functions             and                defined for                
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Proof. Assume that     and      are sufficiently large, since 

 

 

 

 

 

 

 

This ends the proof of the theorem. 

4-  SOME USEFUL PROPERTIES OF THE DOUBLE ABOODH-

KAMAL TRANSFORM 

4.1. Linearity property. If the double Aboodh-Kamal transform of   

functions          and             are           and           respectively, then the double 

Aboodh-Kamal transform of                               is given by                        

where α and      are arbitrary constants. 

Proof. 

 

 

 

 

 

 
 

4.2. Shifting property. If the double Aboodh-Kamal transform of        

function              is             then for any pair of real constants  α,     > 0,                       
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4.3. Change of scale property. If the double Aboodh-Kamal transform of 

the function          is      then the double Aboodh-Kamal transform of 

function               is given by  

Proof. Using the definition of double Aboodh-Kamal transform, we get 

 

 

 

 

 

 

 

 

 

  

is  

 



                  

 
 

29 
 

 Ali Al-Aati, et al.                                 The Double Aboodh-Kamal Transform And Thei...  
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6-  

7- THE DOUBLE ABOODH-KAMAL TRANSFORM OF SOME 

ELEMENTARY FUNCTIONS 
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6- APPLICATIONS 

In this section, we apply the double Aboodh-Kamal transform method to 

solve linear partial differential equations. Let the second-order 

nonhomogeneous partial differential equation in two independent variables 

be in the form 

 

 

 

 
 

where B, C, D, E and G are constants and h(x, t) is the source term. 

Using the property of partial derivative of the double Aboodh-Kamal 

transform for equation (6.1), single Aboodh transform for equation (6.2) and 

single Kamal transform for equation (6.3) and simplifying, we obtain that 

 

 

 

Finally, solving this algebraic equation in F (q, r) and taking the inverse 

double Aboodh-Kamal transform on both sides of equation (6.4), yields 
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which represent the general formula for the solution of equation (6.1) by 

the double Aboodh- Kamal transform method. 

Example 6.1. Use double Aboodh-Kamal transform method to solve the 

following first order nonhomogeneous partial differential equation 
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Taking the inverse double Aboodh-Kamal transform of equation (6.12), we 

get the solution of (6.10) 

 

 

 

Example 6.3. Consider the following boundary Poisson equation 

 

subject to the conditions 
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Solution. 

Applying the double Aboodh-Kamal transform on both sides of equation 

(6.13), we get 

 

 

Using given initial conditions and arrangement, equation (6.14) becomes 

 

 

 

Taking the inverse double Aboodh-Kamal transform of equation (6.15), we 

get the solution of (6.13) 

 

 
 

Example 6.4. Consider the following partial differential equation  

 

 

 

 

Solution. 

Applying the double Aboodh-Kamal transform on both sides of equation 

(6.16), we get 

 

 

 

Taking the inverse double Aboodh-Kamal transform Example 6.5 
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Taking the inverse double Aboodh-Kamal transform of equation (6.18), we 

get the solution of (6.16) 

 

 

Example 6.5. Consider the following linear telegraph equation in the form 

 

 

 
 

Solution. 

Substituting 

 

 

 

 
 

Example 6.6. Use the double Aboodh-Kamal transform method to solve the 

nonhomogeneous partial differential equation 

 

 

 

 

Solution. 

Applying the double Aboodh-Kamal transform on both sides of equation 

(6.20), we have 

 

By linearity property and partial derivative properties of double Aboodh-
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Kamal transform, we get 

 

 

Substituting 

 
 

in (6.21) and simplifying, we get the solution of (6.20) 
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