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Abstract: In the present paper, the two dimensional Fourier-Mellin Transform (2DFMT) in the range of 

          to     
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I. Introduction 
Mathematicians have long had techniques to solve quadratic equations, geometric questions and for 

physical conditions of speed or position. Fourier transform (FT) is named in the honor of Joseph Fourier (1768-

1830), one of greatest names in the history of mathematics. Fourier Transform is a linear operator that maps a 

functional space to another functions space and decomposes a function into another function of its frequency 

components.  Fourier transform’s have many applications in Applied Mathematics, Physics, Chemistry and 

Engineering such as in medical images, communication, image analysis, data analysis, in image segmentation, 

signal and noise of fMRI [2]. Fourier transform has established itself as the most efficient tool for deriving 

closed-form option pricing formulas in various model classes [1]. Fourier transforms have been applied to 

different remote sensing applications. Lillo-Saavedra et al. used Fourier transforms to fuse panchromatic and 

multispectral data obtained from Landsat ETM+ sensor [3]. 

The Mellin transform is a basic tool for analyzing the behavior of many important functions in 

mathematics and mathematical physics. Mellin transform is a natural analytical tool to study the distribution of 

products and quotients of independent random variables. Using Mellin transform agricultural land classification 

is possible. It has application to derive different properties in statistics and probability densities of single 

continuous random variable and also used in deriving densities for algebraic combination of random variables. 

Dirichlet Boundary Value Problem is solved by Mellin Transform [6]. Mellin transform method is applied to 

fractional differential equations with a right-sided derivative and variable potential [4]. Mellin transform also 

use to establish the means, variances, skewness and kurtosis of fuzzy numbers and applied them to the random 

coefficient autoregressive (RCA) time series models [5].  

In the present work, the two dimensional Fourier-Mellin Transform (2DFMT) of some signals in the range of 

          to     
 

 
 
 

 
  are defined . 

 

Preliminary Result 

Let            be the function of four variable in       &  . Then, Two Dimensional Fourier-Laplace 

Transform is defined for           , for all           [9,10] as- 
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                in the range           to     
 

 
 
 

 
 .           (1.2) 

where,                                       and                         
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In the present paper, we have solved some functions using Two Dimensional Fourier-Mellin Transform in the 

range           to     
 

 
 
 

 
 .  

 

1. Application of 2DFMT with Some Function in the Range           to     
 

 
 
 

 
  

1.1. If                         denotes the generalized Two Dimensional Fourier-Mellin transform in the 

given defined range of            then                 

Proof: We have from (1.2) as- 

               
 

 
 

 

 
 

 

 

 

 
                                

            
 

 
         

 

 
        

 

 
 

         
 

 
 

       

       
     

   
 
 

 

  
     

   
 
 

 

 
  

 
 
 

 

 
 
  

 
 
 

 

 
   

       
  

   
   

  

   
 
 

 
 
 

 
 
  

 
 
 

 
 
 

    

      
  

    
  

                 

 

1.2. If                         denotes the generalized Two Dimensional Fourier-Mellin transform of 

           then          
 

  
                   

Proof: We have from (1.2) as- 

                     
 

 
 

 

 
 

 

 

 

 
                                

             
 

 
          

 

 
      

 

 
 

      
 

 
 

       

         
     

   
 
 

 

  
     

   

 

 
       

     

   
 
 

 

  
     

   

 

 
    

    

   
 
 

 

 
 
    

   
 
 

 

 
   

       
  

  
   

  

   
 

   
 
 

 
 
    

   
 
 

 
 
   

    

         
 

  
                    

 

1.3. If                         denotes the generalized Two Dimensional Fourier-Mellin transform of 

           then                                                                                                    

             
 

           
                                 

Proof: We have from (1.2) is 
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1.4. If                         denotes the generalized Two Dimensional Fourier-Mellin transform of 

           then              
 

  
                            

Proof: - We have from (1.2) as- 

                              
 

 
 

 

 
 

 

 

 

 
                                

                
 

 
             

 

 
      

 

 
 

       
 

 
 

       

       
         

       
 
 

 

  
         

       
 
 

 

 
    

   
 
 

 

 
 
    

   
 
 

 

 
    

       
 

      
   

 

      
 

 

   
 
 

 
 
    

   
 
 

 
 
   

    

             
 

  
                             

 

1.5. If                         denotes the generalized Two Dimensional Fourier-Mellin transform of 
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Proof: - We have from (1.2) as- 

                                     
 

 
 

 

 
 

 

 

 

 
                                

                 
 

 
              

 

 
      

 

 
 

      
 

 
 

       

      
     

       
                    

 

 

 
     

       
                   

 

 

 
    

   
 
 

 

 
 
    

   
 
 

 

 
   

       
  

       
   

  

       
 

 

   
 
 

 
 
    

   
 
 

 
 
   

    

                 
   

  
                               

 

1.6. If                         denotes the generalized Two Dimensional Fourier-Mellin transform of 

           then 

                                                 
Proof: - We have from (1.2) as- 

                                     
 

 
 

 

 
 

 

 

 

 
                                

                 
 

 
              

 

 
      

 

 
 

      
 

 
 

       

      
     

       
                    

 

 

  
     

       
                    

 

 

 
    

   
 
 

 

 
  
    

   
 
 

 

 
   

       
 

       
   

 

       
 

 

   
 
 

 
 
    

   
 
 

 
 
   

    

                                                 
 

1.7. If                         denotes the generalized Two Dimensional Fourier-Mellin transform of 

           then 

                  
  

 
                             

Proof: - We have from (1.2) as- 
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1.8. If                         denotes the generalized Two Dimensional Fourier-Mellin transform of 

           then 

                  
  

 
                             

Proof: - We have from (1.2) as- 

                                     
 

 
 

 

 
 

 

 

 

 
                                

                 
 

 
              

 

 
      

 

 
 

      
 

 
 

       

      
     

       
                    

 

 

 
     

       
                    

 

 

 
    

   
 
 

 

 
  
    

   
 
 

 

 
  

       
  

       
   

 

       
 

 

   
 
 

 
 
    

   
 
 

 
 
   

    

                 
  

 
                                  

 

1.9. If                         denotes the generalized Two Dimensional Fourier-Mellin transform of 
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Proof: - We have from (1.2) as- 

                                         
 

 
 

 

 
 

 

 

 

 
                                

                 
 

 
              

 

 
          

 

 
 

         
 

 
 

       

      
     

       
                    

 

 

 
     

       
                    

 

 

 
    

   
 
 

 

 
  
    

   
 
 

 

 
   

       
  

       
   

  

       
 

 

   
 
 

 
 
    

   
 
 

 
 
   

    

                   
   

    
                                

 

1.10. If                         denotes the generalized Two Dimensional Fourier-Mellin transform of 
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Proof: - We have from (1.2) as- 

                                         
 

 
 

 

 
 

 

 

 

 
                                

                 
 

 
              

 

 
          

 

 
 

         
 

 
 

        

       
 

       
   

 

       
 

 

   
 
 

 
 
    

   
 
 

 
 
   

                {Since by previous result} 

                   
 

        
                                  

 

1.11. If                         denotes the generalized Two Dimensional Fourier-Mellin transform of 
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Proof: - We have from (1.2) as- 

                                         
 

 
 

 

 
 

 

 

 

 
                                 

                  
 

 
               

 

 
      

 

 
 

      
 

 
 

        

      
 

 
 
         

       
 

         

       
 
 

 
 

 
 
         

       
 

         

       
 
 

 

 
    

   
 
 

 

 
 
    

   
 
 

 

 
   

      
 

 
 

   

        
  

 

 
 

   

        
 

 

   
 
 

 
 
    

   
 
 

 
 
   

    

                   
   

  
                                 

 

1.12.  If                         denotes the generalized Two Dimensional Fourier-Mellin transform of 

           then 
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Proof: - We have from (1.2) as- 

                                         
 

 
 

 

 
 

 

 

 

 
                                 

                  
 

 
               

 

 
      

 

 
 

      
 

 
 

        

      
 

 
 
         

       
 

         

       
 
 

 
 

 
 
         

       
 

         

       
 
 

 

 
    

   
 
 

 

 
 
    

   
 
 

 

 
   

      
 

 
 

   

        
  

 

 
 

  

        
 

 

   
 
 

 
 
    

   
 
 

 
 
   

    

                   
  

 
                                  

 

1.13. If                         denotes the generalized Two Dimensional Fourier-Mellin transform of 
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Proof: - We have from (1.2) as- 
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2. The Tabular form of the Results obtained are given as follows- 
S.N.                           in the range           to     
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II. Conclusion 

In the Present paper we have converted Two Dimensional Fourier-Lapalce Transform into Two 

Dimensional Fourier-Mellin Transform in the finite region and using this transform we have solved some 

functions and obtained their solution. 
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