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Abstract 
Integrated transforms are an important method for solving complex 

problems and converting these problems to simple problems that can be dealt 
with, physics and engineering applications. In this paper we introduced A Novel 
Transform technique which is called AW-transform (AW) is used to solve 
OLDE, prove some properties of (AW) and find derivative formulas about first 
order, second order and n-th order and use these formulas to solve. 
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1. Introduction  
Research studies established many variants of mathematical integral 

transformations to solve complicated unsolvable problems through the Integral 
transform [1-2, 4, 5]. The document establishes a new integral transformation 
called using AW-T which enables the solution of LDE through translation of 
time-domain differential equations into algebraic equations. The resultant 
equation transforms into time-based solutions once the frequency-based 
equation is solved because Laplace serves as an abbreviated solution method. 
Via its application scientists obtained approximate solutions for linear or 
nonlinear differential equations including a damped burger and fractional cubic 
isothermal auto-catalytic chemical system as well as delay and Lane-Emden and 
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Jeffery-Hamel and Klein-Gordon equations [6-17]. The Elzaki transform 
functions as an extended version of Sumudu with attributes from Laplace 
transform [3]. The Elzaki transform method works well when implemented 
through time-efficient processes which generate results comparable to Sumudu 
and Laplace methods. The results are shown using a graphical display which 
includes all transformations along with their calculating time throughout. 
Current research transforms the integral into an AW-Transformation to analyze 
first and second-order derivatives and establishes properties applying the 
transform for solving EDCC Blood Equation. A comparison with different 
transforms completes the study. 

Definition 1: Assume that      is function defined for           
√             be positive real functions and       ( √       
 )      be positive complex function, the general integral transform       
of      can be defined by the following formula (1): 
    {      }       ∫                √         

    

   ∫   ( √        )        
      

Provided that the integral exists for some      ( √        )    . 
Thus, can obtain the integer transform of any general function. 

Definition 2: The Inverse of AW-Transform   {      } denoted by 
    {      } is the function piecewise continuous      defined on       
which satisfies |     |       then: 

   {      }      * √         ∫   ( √        )        
 +  (2) 

The following illustrates the linearity of the inverse of the AWT: 
If     [  (         )]        and     [  (         )]  

       
Then 

    [   (         )     (         )]  
    [   (         )]      [   (         )]                 

Theorem 1: If      is a PCF and EO     for 0  , Then AWT of      Exists 
and Unique for all       . 

Proof: To show the very existence of the AWT. We have the following for 
positive constant A: ‖ (         )‖  |     ∫               

 |       

∫        |    |   
       ∫            

       
        Then the AW-transform 

of      exists for all       . 
To prove that AWT of      is unique, Assume that      is a PCF in[0,∞) 

on each finite interval, and if       is of EO a as       tends to infinity, 
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Furthermore, if       and       are PCF whose AWT,   AW[       ] = 
AW[       ], then       =       at their points of continuity. Thus, if 
 (         ) has a continuous inverse     , then      is unique. 

2. AW-Transform for Some Basic Functions: 
Assume that for any function     , the integral in equation (1) exist. So 

AW-transform will be in Table 1. 
 

Table 1 
The integral in equation (1) exist. So AW-transform. 

Function         {      } 
    =1   {      }   √         

 √              

    =t   {      }  √        
  √                

          {      }         
  √                       

            {      }  √        
( √        )   

      

            {      }   √           √         
  √                  

          {      }  √        
 √                

Theorem 2: Assume that      is a differentiable function for          
√             be positive real functions and       ( √       
 )      be positive complex function then: 
(1)   {       }  ( √        )                  

(2)   {        }  ( √        )        ( √        )     
        

(3)   {       }    √                 ∑ √          
   

             

Proof:   {      }       ∫                √         
   

∫   ( √        )  
             

(1) Sine   {       }    √         ∫   ( √        )         
      

integer by parts   {       }  ( √        ) *  ( √        )     +
 

 
 

∫   ( √        )         ( √        )             
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(2) Sine   * ( )    +  ( √        ) ∫   ( √        )  ( )     
       

 integer by parts: 

   * ( )    +  ( √        ) *  ( √        )  ( ) +
 

 

 ∫   ( √        )  ( )   
 

 
 ( √        )   ( )   ( √        ) ( )
   ( )       

(3) For this     derivative it can be prove using the mathematical induction  
 
 The AWT can be used in the following instances to solve initial value 

problems that result from ordinary differential equations. Medical science 
heavily relies on integral transforms. The following system of ODES represents 
the mathematical model explaining the dynamics of the cell population in the 
edges of colonic crypt and colorectal cancer detection []. 
     ( )     ( ) 
     ( )     ( )     ( ) 
     ( )     ( )     ( ) 
  With   ( )       ( )    ,   ( )      

In this section, we solve this model by AWT. then the model with can be 
written as Follows: 

   ( )     ( ) 
   ( )     ( )     ( ) 

     ( )     ( )     ( ) 
With   ( )       ( )    ,   ( )     As matrix notation (*) with be  
 Applying the AWT and The solution of the system is given by: 

   * ( )  +   ( ) ∫    ( )  ( )   ( √         
 ) 

 ∫   ( √        )  ( )   
       

   ( )      *   √        
 √               

   

   ( )      *   √        
 √           

    
   

√        
 √           

    
   

√        
 √            

     
    
    

      
    
    

   

   ( )      *    
    
    

    
      + 
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Edge detection cancer call Case1using by AW-T. 

 
 
We will present 60-year-old patient cells as an application followed by data 

transformation for better blood data detection of infected individuals. The 
evaluation shows outstanding performance because the cancer cell detection 
method preserves all information about infected cells while creating precise 
identifications that assist medical practitioners in diagnosing cell type and 
disease stage. Table 2 reveals that the built system incorporates four main 
processes. 
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