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ABSTRACT:  

Fractional Fourier Transform was first introduced as a way to solve certain classes of ordinary and partial differential 

equation arising in quantum mechanics.  Fractional Fourier Transform has established itself as a powerful tool for the 

analysis of time varying signals, especially in optics. Wavelet transform is used for decomposing a signal into a set of 

several basis functions, which are nothing but wavelets. Wavelet transform is a more suitable technique for image 

compression applications. The aim of this paper is to discuss Operational transform formulae on fractional Fourier-

Wavelet transform which are useful to solve some linear and non-linear partial differential equation. 

 

Keywords :- Fractional Fourier Transform, Wavelet Transform, Fractional Fourier-Wavelet Transform, Testing 
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INTRODUCTION : 

Fractional Fourier transform is generalization of 

Fourier transform which was introduced by 

Victor Namias in 1980’s in the field of quantum 

mechanics for solving some classes of 

differential equations efficiently [1]. Later, 

Ozaktas came up with the discrete 

Implementation of fractional Fourier transform. 

Since then, a number of applications fractional 

Fourier transform have been developed, mostly 

in the field of optics [2]. The Fourier transform of 

a function can be considered as a linear 

differential operator acting on that function. The 

fractional Fourier transform generalizes this 

differential operator by letting it depend on a 

continuous parameter    , Mathematically, 

    power of Fourier transform operator [3]. 

The Fractional Fourier transform of      is given 

by  

    {    }  ∫                
 

  
    …(1.1)  

where,            
 

     
[               ]

 

 where    √
       

  
 . 

In 1909 wavelet was firstly introduced by Alfred 

Haar, the progress in the field of wavelet was 

relatively slow until 1980’s. The wavelet 

transform has been show to be an appropriate 

tool for time-frequency analysis. Also it has 

applications in many fields of signal processing 

image communication radar etc [5]. The wavelet 

transform is of interest for the analysis of non-

stationary signals because it provides an 

alternative to classical linear time-frequency 

representations with better time and frequency 

localization properties [6]. The continuous 

wavelet transform stands for a scale-space 

representation and is an effective way to analyze 

non-stationary signals and images [6]. The 

Continuous wavelet transform is a scale-space 

representation of a given function which may be 

regarded as a joint representation by identifying 

the scale with a frequency ratio[7]. 
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The continuous Wavelet transform of      is 

given by  

  {    }      ∫      ̅        
 

  
           

{ }                 …(1.2) 

where         
 

| |
 
   (

   

 
)
 

. 

The Fractional Fourier-Wavelet transform of 

       is defined as    

     {      }          

∫ ∫                        
 

  

 

  
                 …(1.3)         

where  

                  
 

     
[               ]
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)
 

                                           

where     
 

 
        √

       

  | |
     

              belongs to the testing function 

space and        lies in its dual space. 

The purpose of this paper is briefly introduced 

fractional Fourier-Wavelet transform and its 

operational transform formulae like scaling 

property, Differentiability property, Modulation 

property, Parseval’s identity.  

 

Differential Property: 
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Proof: 
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Modulation Property: 

i) 
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Scaling Property: 
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Parseval’s Identity: 

i) ∫  
 

  ∫  
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Proof:  

i) By the definition of fractional Fourier-Wavelet Transform 
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using inversion formula for fractional Fourier-Wavelet transform 
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CONCLUSION:  

In this paper Scaling property, Differential 

property, Modulation property and Parseval’s 

identity of fractional Fourier-Wavelet transform 

are discussed.  
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