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Abstract. 

 In this paper, we introduce a new technique for solving some partial 

differential equations called triple SEE-Sadik-Shehu technique, some 

properties for this technique are introduced, and find SEE-Sadik-Shehu 

transform for important basic functions. In addition, we use this triple 

technique transform to evaluate the exact solution of Laplace, heat partial 

operator equations. The main aim of this combination of these three integral 

transforms is generality and obtaining an exact solution with simple and easy 

mathematical operations.  

Keywords: Triple SEE-Sadik-Shehu transform, Sadik transform, Shehu 

transform, SEE transform , Partial differential equations.  

1- Introduction  

Due to the importance of integral transforms in finding accurate solutions to 

differential equations , authors were interested in proposing many integral 

transforms , including single ,double ,triple transforms. Every author began to 

address one of the problems that exist in life , whether engineering , physical 

,medical, or astronomical ,and sometimes social and economic problems ,in 

order to obtain solutions using easier and technical methods that are far from 

the complexity[ 1,2,7,8,9,24,25,26,27,28,29 ]. 

In this paper, a triple transform was proposed that is more general than many 

of the triple transforms proposed previously. This is because both Sadik and 

SEE transforms are more general transforms due to the presence of the 

powers on the parameter in the kernel of these two transforms, and also that 

Shehu transform is a transform with two parameters, which gives this triple 

transform generality than other triple transforms[5,10-24].     

Here, a novel triple integral transform technique is presented; it joins three 

interesting transforms, SEE, Sadik and Shehu. The fundamental properties 

regarding the existence conditions, linearity and the inverse of this new triple 

transform are displayed. Furthermore, we establish new results related to 

partial derivatives and the triple convolution theorem.  
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2. Definitions and Some Basic Useful Properties of Triple SEE Shehu 

Sadik  Transform Technique 

Definition (2-1( [24].  

 SEE technique of the function  is defined as : is known: 

 
Where  is a complex parameter, n is any integer number Re( )>0. 

If  is the SEE integral transform, then 

 , is called an inverse of the 

SEE integral transform. 

Definition (2-2) [12].  

Sadik transform technique of the function  is defined as : 

 
Where 𝑣 is a complex parameter and 𝛼 ≠ 0 and 𝛽 are any real numbers. Here 

 is called the Sadik transform operator. The inverse Sadik transform 

technique is defined by: 

 
Where c is a real constant, and . 

Definition (2-3) [6]. Shehu transform technique of the real function  of 

exponential order is defined over the set of functions 

 
Via the following integral 

 

 Where   is the kernel function, and  is the operator of Shehu 

transform. The inverse Shehu transform is defined as: 

  

Where d  is a real constant, and . 
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Definition (2-4). Triple SEE Shehu Sadik transform of the function  

be a continuous function of three variables  is denoted by 

 and defined as: 

                 (1) 

  

Where , It converges if the limit of the integral exists, and 

diverges if not. 

Definition (2-5): The inverse triple SEE Shehu Sadik transform technique of 

a function is given by 

 
Equivalently, 

  

            

(2) 

 Where a , b and c  are real constants. 

Property(2-1): (Linearity) If the Triple SEE Shehu Sadik transform 

Technique of functions  and 

 , then for any constants A and B, we have 

   .       (3) 

 Proof: 

=

 ,                 

 

  , 

                         (4) 

property(2-2): (Shifting) If   then for any 

real constant a , b and we have  
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             (5) 

Proof: =

 

 
Property(2-3): Let then  

.                                    (6) 

Proof :  By definition 

 

     

 
Now, we compute this triple technique for some essential functions, 

 1)   Let  then 

 
Thus, we get using the properties of single transforms  

 
2)  Let  ,  and  are 

positive constants. Then  

 , 

 . 

Thus, we get using the properties of single transforms 

  . 

3) Let  and a , b and c are 

constants. Then,  
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    , 

Thus, we get using the properties of single transforms 

. 

Similarly,  

Thus, one can obtain  

 

. 

Euler’s formulas implies that  and    . 

And,   and  

Consequently, the new triple technique of some essential functions can be 

obtained as : 

  .                 (7) 

 .                  

(8) 

 .                  

(9) 

                  

(10) 

4)Let 

 

=      
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Thus, we get using the properties of single transforms: 

 . 

Definition (2-6): If   is defined on  , and 

satisfies the condition  

, . 

Then  is said to be a function of exponential orders  as  

. 

Theorem (1). The existence condition of TLSEESSHT of the continuous 

function defined   is to be of exponential 

orders  , for  . 

Proof.. The definition of TSEESSHT implies that  

  

 , 

  

  

 . 

 . 

Definition (2-7): the convolution of  and  is denoted by 

 and defined by 

  .                           

(11) 

Theorem (2): let . Then 

 . 

Where  denotes the Heaviside function defined by: 

 . 

Proof: From the definition, we have 
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 , 

 .              

(12) 

Putting  ,  and  in equation (11) , we obtain : 

                   (13) 

Thus, Equation (13) can be simplified into 

  

 . 

Theorem (3). (Convolution Theorem) If 

 and (  , then  

(  .                    

(14) 

Proof: From the definition, we have 

         (15) 

The definition of Heaviside function, Equation (16) can be written as 

                                                                         (15) 
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Thus, Equation (16) can be written as 

 

Using Theorem 3, we have : 

  

), 

  

 (  

The following theorem presents for the partial derivatives of orders 1 and 2. 

 Theorem (7). (Derivative properties) If 

 , Then 

 . 

 . 

 . 

 
 

 
. 

 
. 

Proof:. Based on the definition, we get: 

1.  
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Appling integrating by parts with: 

 , 

  

We obtain : 

 . 

      (17) 

 

2.  

  

Appling integrating by parts with: 

 . 

 . 

Thus  

  

   .              

(18) 

3. , 

  

Appling integrating by parts with: 

 . 

 . 

  

Thus 
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   .                     

(19) 

Similarly, we can prove that: 

 
. 

 
 

 
. 

Corollary 1. If , then 

i. 
. 

ii. 
. 

iii. 
. 

The proof can be obtained by direct applications of partial derivatives in 

Theorem 7 

3- Applications  

In this section, we use the proposed triple transform for solving some types of 

linear PDEs. 

 Example (3-1). Consider the following nonhomogeneous heat equation ,[4]: 
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(20) 

Subject to the boundary and initial conditions: 

(21) 

Applying the triple transform on both sides of Equation (19), we have 

     

(22) 

Using the linearity and partial derivative properties of this triple transform, 

we get 

                  (23) 

Rearranging the terms, we have 

    .                                               (24) 

Substituting the transformed values: 

 . 

 . 

 . 

 . 

 . 

In Equation (24) and simplifying, we obtain 

                 (25) 
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Taking the inverse transform  for Equation (25), we get 

  

  

Example (2). Consider the following Laplace operator equation ,[3]: 

                      

(26) 

Subject to the boundary and initial conditions: 

                  

(27) 

Applying the triple transform on both sides of Equation (26), we have 

                                   

(28) 

Using the linearity and partial derivative properties of this triple transform, 

we get 

  .                                                                               (29) 

Rearranging the terms, we have  

(

                                                         (30) 

Substituting   ,  

 . 

 ,     . 
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In Equation (30) and simplifying, we obtain 

                

(31) 

Taking the inverse transform  for Equation (31), we get 

 [   

 . 

4- Conclusion 
 This article introduced a new triple integral transform called SEE Sadik 

Shehu transform technique. The definition of this transform and its useful 

properties, including linearity, existence, inverse and specific values for 

importance functions were discussed and proved. Moreover, new results 

concerning the triple convolution theorem and partial derivatives were 

introduced. The effectiveness of the novel technique was proven via using it 

to find the solution of various kinds of PDEs. The results obtained in this 

study highlighted the simplicity and practicality of this triple approach, 

achieving the aim of providing new techniques to evaluate the solution of 

PDEs with significant scientific applications. Moving forward, our aim is to 

extend the application of this technique to handle non-linear PDEs and 

systems of differential equations.  
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