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1. Introduction: 

  The Fractional Fourier transform is generalization of the Fourier transform which was firstly used in 

the field of signal processing by Victor Namias in 1980s[1]. The fractional Fourier transform has applications in areas 

of optics and signals processing and it is also a generalization of space (or time) and frequency domain which are 

central concepts of signal processing [2-4]. 

 The Fractional Fourier transform of 𝑓(𝑥) is given by  

                   𝐹𝑟𝐹𝑇{𝑓(𝑥)} = ∫ 𝑓(𝑥) 𝐾𝛼(𝑥, 𝑝) 𝑑𝑥
∞

−∞
                       (1.1) 

 where, 𝐾𝛼(𝑥, 𝑝) = 𝐶𝛼𝑒
𝑖

2𝑠𝑖𝑛𝛼
[(𝑥2+𝑝2)𝑐𝑜𝑠𝛼−2𝑥𝑝]

 

 where 𝐶𝛼 = √
1−𝑖𝑐𝑜𝑡𝛼

2𝜋
  

The Wavelet transform better tool for the analysis of non-stationary signals because it provides better time-

frequency localization properties. The wavelet transform remove the non-stationary properties from the involved 

signals[5]. The continuous wavelet transform give simultaneous, high-resolution time and frequency information 

about a signal[6]. For the analysis of non-stationary signals and images the continuous wavelet transform is more 

effective because of its scale-space representation[7].  

   

The continuous Wavelet transform of 𝑓(𝑡) is given by  
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                  𝑊𝜓{𝑓(𝑡)}(𝑏, 𝑎) = ∫ 𝑓(𝑡)𝜓̅𝑏,𝑎(𝑡)𝑑𝑡
∞

−∞
  , 𝑏 ∈ 𝑅, 𝑎 ∈ 𝑅 − {0}                              (1.2) 

where 𝜓𝑏,𝑎(𝑡) =
1

|𝑎|
𝑒−𝑖𝜋(

𝑡−𝑏

𝑎
)

2

. 

 

The Fractional Fourier-Wavelet transform of 𝑓(𝑥, 𝑡) is defined as    

𝐹𝑟𝐹𝑊𝑇{𝑓(𝑥, 𝑡)} = 𝐹𝛼(𝑝, 𝑏) = ∫ ∫ 𝑓(𝑥, 𝑡)𝐾𝛼(𝑥, 𝑝, 𝑡, 𝑎, 𝑏)𝑑𝑥𝑑𝑡
∞

−∞

∞

−∞
                           (1.3)         

where  𝐾𝛼(𝑥, 𝑝, 𝑡, 𝑎, 𝑏) = √
1−𝑖𝑐𝑜𝑡𝛼

2𝜋
𝑒

𝑖

2𝑠𝑖𝑛𝛼
[(𝑥2+𝑝2)𝑐𝑜𝑠𝛼−2𝑥𝑝] 1

√|𝑎|
𝑒𝑖𝜋(

𝑡−𝑏

𝑎
)

2

                                           

where 0 < 𝛼 <
𝜋

2
 . 

𝐾𝛼(𝑥, 𝑝, 𝑡, 𝑎, 𝑏) = 𝐶𝑒
𝑖

2
[𝐶1(𝑥2+𝑝2)−2𝐶2𝑥𝑝]𝑒𝑖𝐶3(𝑡−𝑏)2

 

where 𝐶 = √
1−𝑖𝑐𝑜𝑡𝛼

2|𝑎|𝜋
, 𝐶1 = 𝑐𝑜𝑡𝛼, 𝐶2 = 𝑐𝑜𝑠𝑒𝑐𝛼, 𝐶3 =

𝜋

𝑎2 

𝐾𝛼(𝑥, 𝑝, 𝑡, 𝑎, 𝑏) belongs to the testing function space and 𝑓(𝑥, t) lies in its dual space. 

The testing function space of the fractional Fourier-Wavelet transform is collection of an infinitely 

differentiable complex valued smooth function ∅(𝑥, 𝑡) on 𝑅𝑛 belongs to 𝐸(𝑅𝑛), if for each compact set I ⊂ 𝑆𝑐,𝑑  

where   𝑆𝑐,𝑑 = {𝑥, 𝑡: 𝑥, 𝑡 ∈ 𝑅𝑛, |𝑥| ≤ 𝑐,  |𝑡| ≤ 𝑑,  𝑐 > 0,  𝑑 > 0} 

 𝛾𝐸,𝑙,𝑛(∅) = sup
𝑥∈𝐼
𝑡∈𝐼

|𝐷𝑥
𝑙 𝐷𝑡

𝑛∅(𝑥, 𝑡)| < ∞                                         (1.4)   

Thus, 𝐸(𝑅𝑛) will denotes the space of all ∅ ∈ 𝐸(𝑅𝑛) with support contained in 𝑆𝑐,𝑑. Moreover, we say that 𝑓 is a 

fractional Fourier-Wavelet Transformable if it is a member of  𝐸∗,the dual space of 𝐸. 

The Distributional Fractional Fourier-Wavelet transform of 𝑓(𝑥, 𝑡) ∈ 𝐸(𝑅𝑛) defined by    

𝐹𝑟𝐹𝑇{𝑓(𝑥, 𝑡)} = 𝐹𝛼(𝑝, 𝑏) = ⟨𝑓(𝑥, 𝑡),  𝐾𝛼(𝑥,   𝑝,   𝑡,   𝑎,   𝑏)⟩                      (1.5)           

where  𝐾𝛼(𝑥, 𝑝, 𝑡, 𝑎, 𝑏) = √
1−𝑖𝑐𝑜𝑡𝛼

2𝜋
𝑒

𝑖

2𝑠𝑖𝑛𝛼
[(𝑥2+𝑝2)𝑐𝑜𝑠𝛼−2𝑥𝑝] 1

√|𝑎|
𝑒𝑖𝜋(

𝑡−𝑏

𝑎
)

2

 

where 0 < 𝛼 <
𝜋

2
 . 

Thus 𝐾𝛼(𝑥, 𝑝, 𝑡, 𝑎, 𝑏) belongs to the testing function space and 𝑓(𝑥, t) lies in its dual space. 

2. Some Importa0nt Definition for Convolution Theorem 

Definition1: For any function 𝑓(𝑥, 𝑡), let us define the function 𝑓(𝑥, 𝑡) and 𝑓(𝑥, 𝑡) by  

𝑓(𝑥, 𝑡) = 𝑓(𝑥, 𝑡)𝑒𝑖(
𝐶1
2

𝑥2+𝐶3𝑡2)
   

𝑓(𝑥, 𝑡) = 𝑓(𝑥, 𝑡)𝑒−𝑖(
𝐶1
2

𝑥2+𝐶3𝑡2)
   

Definition 2: For any two functions 𝑓 and 𝑔, we define the convolution operation ′ ⋆ ′ by  

ℎ(𝑥, 𝑡) = (𝑓 ⋆ 𝑔) = 𝐶𝑒−𝑖(
𝐶1
2

𝑥2+𝐶3𝑡2)(𝑓 ∗ 𝑔̃)(𝑥, 𝑡) 
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 where 𝐶 = √
1−𝑖𝑐𝑜𝑡𝛼

2𝑎𝜋
 and  ′ ∗ ′ is the convolution operation for the Fourier transform defined as  

(𝑓 ∗ 𝑔)(𝑥, 𝑡) = ∫ ∫ 𝑓(𝑢, 𝑣)𝑔(𝑥 − 𝑢, 𝑡 − 𝑣)𝑑𝑢𝑑𝑣
∞

−∞

∞

−∞
. 

Now we define the product operation ′ ⊗ ′ by    

(𝐹𝛼̃
̃ ⊗ 𝐺𝛼̃

̃) (𝑝, 𝑎, 𝑏) = 𝑒𝑖(
𝐶1
2

𝑝2+𝐶3𝑏2) (𝐹𝛼̃
̃ ∗ 𝐺𝛼̃

̃) (𝑝, 𝑎, 𝑏) 

 

3.  

3.1  Convolution Theorem 

Statement:  

        Let ℎ(𝑥) = (𝑓 ⋆ 𝑔)(𝑥, ) and 𝐹𝛼, 𝐺𝛼 𝑎𝑛𝑑 𝐻𝛼 denote the Fractional Fourier-Wavelet Transform of 

𝑓, 𝑔, 𝑎𝑛𝑑 ℎ respectively. Then 

𝐻𝛼(𝑝, 𝑎, 𝑏) =  𝑒−𝑖𝐶1𝑝2
𝑒−𝑖𝐶3𝑏2

𝐹𝛼(𝑝, 𝑎, 𝑏) 𝐺𝛼(𝑝, 𝑎, 𝑏) 

Proof:  

From the definition of the fractional Fourier-Wavelet Transform 

𝐻𝛼(𝑝, 𝑎, 𝑏) = 𝐶 ∫ ∫ 𝑒
𝑖
2

[𝐶1(𝑥2+𝑝2)−2𝐶2𝑥𝑝]𝑒𝑖𝐶3(𝑡−𝑏)2
ℎ(𝑥, 𝑡)𝑑𝑥𝑑𝑡

∞

−∞

∞

−∞

 

Where 𝐶 = √
1−𝑖𝑐𝑜𝑡𝛼

2|𝑎|𝜋
, 𝐶1 = 𝑐𝑜𝑡𝛼 𝐶2 = 𝑐𝑜𝑠𝑒𝑐𝛼, 𝐶3 =

𝜋

𝑎2 

𝐻𝛼(𝑝, 𝑎, 𝑏) = 𝐶 ∫ ∫ 𝑒
𝑖
2

[𝐶1(𝑥2+𝑝2)−2𝐶2𝑥𝑝]𝑒𝑖𝐶3(𝑡−𝑏)2
(𝐶𝑒−𝑖(

𝐶1
2

𝑥2+𝐶3𝑡2)(𝑓 ∗ 𝑔̃)(𝑥, 𝑡)) 𝑑𝑥𝑑𝑡

∞

−∞

∞

−∞

 

                     = 𝐶2 ∫ ∫ 𝑒
𝑖
2

[𝐶1(𝑥2+𝑝2)−2𝐶2𝑥𝑝]𝑒𝑖𝐶3(𝑡−𝑏)2
𝑒−𝑖(

𝐶1
2

𝑥2+𝐶3𝑡2) ( ∫ ∫ 𝑓(𝑢, 𝑣)𝑔̃(𝑥 − 𝑢, 𝑡 − 𝑣)𝑑𝑢𝑑𝑣

∞

−∞

∞

−∞

) 𝑑𝑥𝑑𝑡

∞

−∞

∞

−∞

 

             = 𝐶2 ∫ ∫ 𝑒
𝑖
2

[𝐶1(𝑥2+𝑝2)−2𝐶2𝑥𝑝]𝑒𝑖𝐶3(𝑡−𝑏)2
𝑒−𝑖(

𝐶1
2

𝑥2+𝐶3𝑡2) ( ∫ ∫ 𝑓(𝑢, 𝑣)𝑒𝑖(
𝐶1
2

𝑢2+𝐶3𝑣2)𝑔(𝑥 − 𝑢, 𝑡

∞

−∞

∞

−∞

∞

−∞

∞

−∞

− 𝑣)𝑒𝑖(
𝐶1
2

(𝑥−𝑢)2+𝐶3(𝑡−𝑣)2)𝑑𝑢𝑑𝑣) 𝑑𝑥𝑑𝑡 

𝐻𝛼(𝑝, 𝑎, 𝑏) = 𝐶2 ∫ ∫ ∫ ∫ 𝑒
𝑖
2

[𝐶1(𝑥2+𝑝2)−2𝐶2𝑥𝑝−𝐶1𝑥2+𝐶1𝑢2+𝐶1(𝑥−𝑢)2]

∞

−∞

∞

−∞

∞

−∞

∞

−∞

 

                                       𝑒𝑖[𝐶3(𝑡−𝑏)2−𝐶3𝑡2+𝐶3𝑣2+𝐶3(𝑡−𝑣)2]𝑓(𝑢, 𝑣)𝑔(𝑥 − 𝑢, 𝑡 − 𝑣)𝑑𝑢𝑑𝑣𝑑𝑥𝑑𝑡 

                     = 𝐶2 ∫ ∫ ∫ ∫ 𝑒
𝑖
2

[𝐶1(𝑥2+2𝑢2−2𝑢𝑥+𝑝2)−2𝐶2𝑥𝑝]

∞

−∞

∞

−∞

∞

−∞

∞

−∞

𝑒𝑖[𝐶3(𝑡2+2𝑣2+𝑏2−2𝑡𝑏−2𝑣𝑡] 

𝑓(𝑢, 𝑣)𝑔(𝑥 − 𝑢, 𝑡 − 𝑣)𝑑𝑢𝑑𝑣𝑑𝑥𝑑𝑡 

 

put 𝑥 − 𝑢 = 𝑦 → 𝑑𝑥 = 𝑑𝑦 𝑎𝑛𝑑 𝑡 − 𝑣 = 𝑧 → 𝑑𝑡 = 𝑑𝑧 
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                     = 𝐶2 ∫ ∫ ∫ ∫ 𝑒
𝑖
2

[𝐶1((𝑢+𝑦)2+2𝑢2−2𝑢(𝑢+𝑦)+𝑝2)−2𝐶2𝑝(𝑢+𝑦)]

∞

−∞

∞

−∞

∞

−∞

∞

−∞

 

                                                                     𝑒𝑖[𝐶3((𝑣+𝑧)2+2𝑣2+𝑏2−2𝑏(𝑣+𝑧)−2𝑣(𝑣+𝑧))]𝑓(𝑢, 𝑣)𝑔(𝑦, 𝑧)𝑑𝑢𝑑𝑣𝑑𝑦𝑑𝑧 

= 𝐶2 ∫ ∫ ∫ ∫ 𝑒
𝑖
2

[𝐶1(𝑢2+𝑦2+𝑝2)−2𝐶2𝑝𝑢−𝐶2𝑝𝑦)]

∞

−∞

∞

−∞

∞

−∞

∞

−∞

𝑒𝑖[𝐶3(𝑣2+𝑧2+𝑏2−2𝑏𝑣−2𝑏𝑧)] 

𝑓(𝑢, 𝑣)𝑔(𝑦, 𝑧)𝑑𝑢𝑑𝑣𝑑𝑦𝑑𝑧 

                      = 𝐶2 ∫ ∫ ∫ ∫ 𝑒
𝑖
2

[𝐶1(𝑢2+𝑝2+𝑦2+𝑝2)−𝐶1𝑝2−2𝐶2𝑝𝑢−2𝐶2𝑝𝑦)]

∞

−∞

∞

−∞

∞

−∞

∞

−∞

        

                                           𝑒𝑖[𝐶3(𝑣2−2𝑏𝑣+𝑏2+𝑧2−2𝑏𝑧+𝑏2−𝑏2)]𝑓(𝑢, 𝑣)𝑔(𝑦, 𝑧)𝑑𝑢𝑑𝑣𝑑𝑦𝑑𝑧 

 

 

                     = 𝐶2 ∫ ∫ ∫ ∫ 𝑒
𝑖
2

[𝐶1(𝑢2+𝑝2)−2𝐶2𝑝𝑢)]

∞

−∞

∞

−∞

∞

−∞

∞

−∞

𝑒
𝑖
2

[𝐶1(𝑦2+𝑝2)−2𝐶2𝑝𝑦)]    

                                            𝑒𝑖𝐶3(𝑣−𝑏)2
𝑒𝑖𝐶3(𝑧−𝑏)2

𝑒−𝑖𝐶3𝑏2
𝑒−𝑖𝐶1𝑝2

𝑓(𝑢, 𝑣)𝑔(𝑦, 𝑧)𝑑𝑢𝑑𝑣𝑑𝑦𝑑𝑧 

 

𝐻𝛼(𝑝, 𝑎, 𝑏) = 𝐶2𝑒−𝑖𝐶1𝑝2
𝑒−𝑖𝐶3𝑏2

∫ ∫ 𝑒
𝑖
2

[𝐶1(𝑢2+𝑝2)−2𝐶2𝑝𝑢)]

∞

−∞

∞

−∞

𝑒𝑖𝐶3(𝑣−𝑏)2
𝑓(𝑢, 𝑣)𝑑𝑢𝑑𝑣 

                                                        ∫ ∫ 𝑒
𝑖
2

[𝐶1(𝑦2+𝑝2)−2𝐶2𝑝𝑦)]

∞

−∞

∞

−∞

𝑒𝑖𝐶3(𝑧−𝑏)2
𝑓(𝑦, 𝑧)𝑑𝑦𝑑𝑧 

  𝐻𝛼(𝑝, 𝑎, 𝑏) =  𝑒−𝑖𝐶1𝑝2
𝑒−𝑖𝐶3𝑏2

𝐹𝛼(𝑝, 𝑎, 𝑏), 𝐺𝛼(𝑝, 𝑎, 𝑏)                                                            

 

3.2 Product Theorem 

(𝐹𝛼̃
̃ ⊗ 𝐺𝛼̃

̃) (𝑝, 𝑎, 𝑏) = 𝑒𝑖(
𝐶1
2

𝑝2+𝐶3𝑏2) (𝐹𝛼̃
̃ ∗ 𝐺𝛼̃

̃) (𝑝, 𝑎, 𝑏) 

     = 𝑒𝑖(
𝐶1
2

𝑝2+𝐶3𝑏2) ∫ ∫ 𝐹𝛼̃
̃(𝑥, 𝑎, 𝑡) 𝐺𝛼̃

̃
∞

−∞

∞

−∞

(𝑝 − 𝑥, 𝑎, 𝑏 − 𝑡)𝑑𝑥𝑑𝑡 

= 𝑒𝑖(
𝐶1
2

𝑝2+𝐶3𝑏2) ∫ ∫ 𝑒−𝑖(
𝐶1
2

𝑥2+𝐶3𝑡2)𝐹𝛼(𝑥, 𝑎, 𝑡)

∞

−∞

∞

−∞

 𝑒−𝑖(
𝐶1
2

(𝑝−𝑥)2+𝐶3(𝑏−𝑡)2) 𝐺𝛼(𝑝 − 𝑥, 𝑎, 𝑏 − 𝑡)𝑑𝑥𝑑𝑡

= 𝑒𝑖(
𝐶1
2

𝑝2+𝐶3𝑏2) ∫ ∫ 𝑒−𝑖(
𝐶1
2

𝑥2+𝐶3𝑡2)

∞

−∞

∞

−∞

[𝐶 ∫ ∫ 𝑒
𝑖
2

[𝐶1(𝑧2+𝑥2)−2𝐶2𝑥𝑧]𝑒𝑖𝐶3(𝑤−𝑡)2
𝑓(𝑧, 𝑤)𝑑𝑧𝑑𝑤

∞

−∞

∞

−∞

] 

 𝑒−𝑖(
𝐶1
2

(𝑝−𝑥)2+𝐶3(𝑏−𝑡)2) 𝐺𝛼(𝑝 − 𝑥, 𝑎, 𝑏 − 𝑡)𝑑𝑥𝑑𝑡 
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= 𝑒
𝑖(

𝐶1
2

𝑝2+𝐶3𝑏2)
𝐶 ∫ ∫ ∫ ∫ 𝑓(𝑧, 𝑤)𝑒

−𝑖(
𝐶1
2

𝑥2+𝐶3𝑡2)
𝑒

𝑖
2

[𝐶1(𝑧2+𝑥2)−2𝐶2𝑥𝑧]𝑒𝑖𝐶3(𝑤2−2𝑤𝑡+𝑡2)

∞

−∞

∞

−∞

∞

−∞

∞

−∞

 

 𝑒−𝑖(
𝐶1
2

(𝑝−𝑥)2+𝐶3(𝑏−𝑡)2) 𝐺𝛼(𝑝 − 𝑥, 𝑎, 𝑏 − 𝑡)𝑑𝑧𝑑𝑤𝑑𝑥𝑑𝑡 

= 𝑒𝑖(
𝐶1
2

𝑝2+𝐶3𝑏2)𝐶 ∫ ∫ ∫ ∫ 𝑓(𝑧, 𝑤)𝑒
𝑖
2

[𝐶1(𝑧2+𝑧2−𝑧2−(𝑝−𝑥)2)−2𝐶2𝑥𝑧]𝑒𝑖𝐶3(𝑤2+𝑤2−𝑤2−2𝑤𝑡−(𝑏−𝑡)2)

∞

−∞

∞

−∞

∞

−∞

∞

−∞

 

 𝐺𝛼(𝑝 − 𝑥, 𝑎, 𝑏 − 𝑡)𝑑𝑧𝑑𝑤𝑑𝑥𝑑𝑡 

 

 

= 𝑒𝑖(
𝐶1
2

𝑝2+𝐶3𝑏2)𝐶 ∫ ∫ ∫ ∫ 𝑓(𝑧, 𝑤)𝑒𝑖𝐶1𝑧2
 𝑒

𝑖
2

[𝐶1(−𝑧2−(𝑝−𝑥)2)−2𝐶2𝑥𝑧]𝑒2𝑖𝐶3𝑤2
 𝑒𝑖𝐶3(−𝑤2−2𝑤𝑡−(𝑏−𝑡)2)

∞

−∞

∞

−∞

∞

−∞

∞

−∞

 

 𝐺𝛼(𝑝 − 𝑥, 𝑎, 𝑏 − 𝑡)𝑑𝑧𝑑𝑤𝑑𝑥𝑑𝑡 

 

Now put 𝑝 − 𝑥 = 𝑢 → 𝑑𝑥 = −𝑑𝑢 → 𝑥 = 𝑝 − 𝑢 

𝑏 − 𝑡 = 𝑣 → 𝑑𝑡 = −𝑑𝑣 → 𝑡 = 𝑏 − 𝑣                                                                           

(𝐹𝛼̃
̃ ⊗ 𝐺𝛼̃

̃) (𝑝, 𝑎, 𝑏)

= 𝑒𝑖(
𝐶1
2

𝑝2+𝐶3𝑏2)𝐶 ∫ ∫ ∫ ∫ 𝑓(𝑧, 𝑤)𝑒𝑖𝐶1𝑧2
 𝑒−

𝑖
2

[𝐶1(𝑧2+𝑢2)+2𝐶2𝑧(𝑝−𝑢)]𝑒2𝑖𝐶3𝑤2
 𝑒−𝑖𝐶3(𝑤2+2𝑤(𝑏−𝑣)+𝑣2)

∞

−∞

∞

−∞

∞

−∞

∞

−∞

 

 𝐺𝛼(𝑢, 𝑎, 𝑣)𝑑𝑧𝑑𝑤𝑑𝑢𝑑𝑣 

 

= 𝑒
𝑖(

𝐶1
2

𝑝2+𝐶3𝑏2)
𝐶 ∫ ∫ ∫ ∫ 𝑓(𝑧, 𝑤)𝑒𝑖𝐶1𝑧2−2𝐶2𝑧𝑝 𝑒−

𝑖
2

[𝐶1(𝑧2+𝑢2)−2𝐶2𝑧𝑢]𝑒2𝑖𝐶3(𝑤2−𝑤𝑏) 𝑒−𝑖𝐶3(𝑤2−2𝑤𝑣+𝑣2)

∞

−∞

∞

−∞

∞

−∞

∞

−∞

 

 𝐺𝛼(𝑢, 𝑎, 𝑣)𝑑𝑧𝑑𝑤𝑑𝑢𝑑𝑣 

 

= 𝑒𝑖(
𝐶1
2

𝑝2+𝐶3𝑏2)𝐶 ∫ ∫ ∫ ∫ 𝑓(𝑧, 𝑤)𝑒𝑖𝐶1𝑧2−2𝐶2𝑧𝑝 𝑒−
𝑖
2

[𝐶1(𝑧2+𝑢2)−2𝐶2𝑧𝑢]𝑒2𝑖𝐶3(𝑤2−𝑤𝑏) 𝑒−𝑖𝐶3(𝑤−𝑣)2

∞

−∞

∞

−∞

∞

−∞

∞

−∞

 

 𝐺𝛼(𝑢, 𝑎, 𝑣)𝑑𝑧𝑑𝑤𝑑𝑢𝑑𝑣 

= 𝑒𝑖(
𝐶1
2

𝑝2+𝐶3𝑏2)𝐶 ∫ ∫ 𝑓(𝑧, 𝑤)𝑒𝑖𝐶1𝑧2−2𝐶2𝑧𝑝𝑒2𝑖𝐶3(𝑤2−𝑤𝑏) 𝑔(𝑧, 𝑤)(8

∞

−∞

𝜋𝐶𝑎2 𝑠𝑖𝑛𝛼)

∞

−∞

𝑑𝑧𝑑𝑤 

(𝐹𝛼̃
̃ ⊗ 𝐺𝛼̃

̃) (𝑝, 𝑎, 𝑏) = 𝑒𝑖(
𝐶1
2

𝑝2+𝐶3𝑏2)(8𝐶2𝜋𝑎2 𝑠𝑖𝑛𝛼) ∫ ∫ 𝑒𝑖𝐶1𝑧2−2𝐶2𝑧𝑝𝑒2𝑖𝐶3(𝑤2−𝑤𝑏) 𝑓(𝑧, 𝑤)𝑔(𝑧, 𝑤)

∞

−∞

∞

−∞

𝑑𝑧𝑑𝑤 
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4. Conclusion 

In this paper Convolution theorem and Product Theorem for Fractional Fourier-Wavelet transform is proved. 
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