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Abstract
This work introduces the Kuffi- Abbas- Jawad transform, also known as the KAJ- 

integral transformation. We discuss key KAJ- transition properties and their cryptographic 
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applications. An application is presented to demonstrate how to encrypt a plaintext and 
decrypt it using the KAJ- transform technique and inverse KAJ- transform, respectively.
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1. Introduction 
Integral transformations have shown to be a highly effective tool in applied 

mathematics and engineering science over the past 200 years. Due to their 
popularity, integral transformations are widely recognized for their part in the 
solution of integral, difference equations, and other scientific issues [1-8]. The 
presentation of our article uses a KAJ- integral transform technique as a security 
way for encrypting and decrypting a message in coding theory. The common 
Laplace integral is where the KAJ-transformation is derived from [9]. Due to 
this change's core characteristics and mathematical simplicity, the procedures of 
encrypting prime texts and decrypting texts to give the message is simple. 
complex transforms Laplace, Elzaki, Sumudu, Aboodh, Kamal, and Mahgoub 
serve as models for this one. In the course of outlining our methods, a novel 
cryptographic method utilizing the KAJ- transform is presented. The inverse 
KAJ-technique is applied to decrypt plaintext, whereas this method is used to 
encrypt plaintext. By substituting every letter with its appropriate American 
Standard Code for Information Interchange (ASCII) value [10-15], this 
technique encrypts data [16-25]. 

2. Definition and important properties [9]: 
2.1 KAJ- integral transformation 

The most recent integral transformation As an improvement on the SEE 
integral transform technique, the KAJ- integral technique (denoted as    ) is 
described by follows: 

    * ( )+   ( )   
  ∫

 
    (  )  

      

2.2. KAJ-integral transformation for a few basic functions 
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2.3. The KAJ-transform technique's inverse 
If   *( ) +   ( ) is the KAJ- transformation, then ( )      * ( )+ 

represents an inverse of KAJ-transformation. 

Then the KAJ-transformation's inverse is: 
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    }          
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    (   )}        is a constant. 
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2.4. Linearity property of KAJ-transform technique 
Let   * ( )+    ( ) and   * ( )+    ( )  then 

  *  ( )    ( )+     * ( )+     * ( )+  
Where      . 

3. KAJ-technique in cryptography 
3.1. Encryption algorithms procedure 
● Each letter in plaintext messages should have an ASCII value assigned to 

it. 
● The prime text is formatted such as a list of numbers established on the 

reducing described above. 
● For transforming  ( )        , use the KAJ-integral transform. Here,   

represents the ASCII values of the plaintext message. 
● Calculate   such that it equals    mod    , (     )    represents 

the coefficients of   * ( )+ for the previous equation.  
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● Determine a new finite series of remainders,           , using the same 
technique.  

● The key         is a set of quotients, and the encrypted text is 
represented by the ASCII values           .  

3.2. Decryption algorithms procedure  
● Use the     specified, where   is any integer between   and  , to translate 

the given secret message back to plain text. Then applying the 
corresponding finite series of numbers,           , prepare the encrypted 
text.  

● To create the initial message, think about the congruence        
     , as   could be any value between      .  

● Find values of         and,    using the approach outlined above.  
● Apply the inverse of the KAJ- technique to the   {    } function. 
● The polynomial      coefficients should be arranged in a sequence. This 

series ought to end. 
● Modify the number of the sequence to letters applying the ASCII values. 
● The outcome of this procedure is that we now have the original 

communication in its unencrypted version. 

4. Suggestive methodology 
Let's begin with a plaintext with the word "ENVIRONMENT" in it. 

4.1. Process for encryption 
Give every letter in the prime text an appropriate value from the ASCII 

range using the first stage of encryption (see Tables 1 and 2). 
 

Table 1 

Letter ASCII range Letter ASCII range 

          

          

          

          

          

       
 
The original text is arranged as a discrete series of ASCII values by the 

second phase of the encryption approach, such as: 
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Table 2 

F's values F's values 
            
             
             
              
             
        
 
There are eleven terms in all. As an example, examine the exponential's 

normal growth. 

          
   

    

      

             

   
    

     

Consider the polynomial in accordance with the    stage of the encryption 
procedure. 

 ( )              
  ( )            

         

         

         

         

         

   
      

          

          

           

    ( ) 
Applying the KAJ-integral technique to both sides, we then get:  
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     )  
     
   (    

     )  ( ) 
Assess the remainders    in the encryption process using step four of the 

encryption technique so that       mod    , ask might be any of values in 
   As   stands for   * ( )+ coefficients that are stated in eq. (2) mentioned 
above, and modulo is chosen for any value; for example, modulo     is taken.  

A new finite sequence of remainders          and    are created by using 
the stage described above in the manner specified below in step five of the 
encryption process (see table 3): 

Table 3 

              values mod     
          ( )          
          ( )          
           ( )          
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            (  )          
            (  )          
             (   )          
             (   )        
             (    )          
              (    )          
               (    )          
                (     )          

 
An encrypted text is introduced via the amounts of ASCII of the 

remainders*                                          +, as well as a 
collection of the quotients that were practiced to state the key, in the sixth step 
of the encryption process. 

                                            
                               ,           . 

As a result, applying the values of ASCII of the remainders          and 
    (got by click the Alt key of these remainders amounts applying the keyboard 
of computer), the prime text "ENVIRONMENT" is turned into the cipher text 
‘èƴÇ┤Ũ░4äĄffip’. 

4.2. Procedure for decryption 
Use the provided key     for                           as 

                                         to decrypt the secret message 
provided and restore it to its original text. To accomplish this, enter these values 
in the relevant fields. 

It has been pointed out to us that the encrypted text contains the numbers 
                                               in the form of the 
finite sequence  

Using corresponding finite sequence of                   
                                                       
and          

By using step 2 of the decryption method and the previous step, find the 
values of         , and so on up to    .The following values are obtained: 
                                             
                                                    and 
              

Using equation (2), we get: 

   * ( )+     (  
    )     (  

    )      (  
    )        (  

    )  
     (  

    )         (  
    )         (  

    )         (  
     )  

        (  
     )          (  

     )           (  
     )   
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After performing the inverse of the KAJ-integral transform in the fourth 
step of the decryption process, we arrive at: 

  ( )  (  )   (  )    

   (  )     

   (  )     

   (  )     

   (  )     

   
(  )     

   (  )     

   (  )      

   (  )      

   (  )       

      
Place the coefficients of last equation in a finite sequence applying the fifth 

step of the decryption process. You could, for instance, take the following 
action:                                 . 

In step 6 of the decryption procedures, we restore the prime text 
"ENVIRONMENT" by using the values of ASCII to the integer numbers in the 
finite sequence and reversing them to letters. 

Acknowledgement 
The provided message is encrypted and decrypted using the KAJ-

transformation technique of exponential functions with the amounts of ASCII. 
We utilized some of this transformation's beneficial elements in our work with 
cryptography. The algorithmic part is not at all challenging. The prime text in 
safety formula is allowed     since such operation requires a high value of 
modulus. This greatly increases the security of the encryption and decryption of 
data. 
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