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INTRODUCTION 
 

Nowadays there is no doubt the use and applications of the continuous and discrete convolution operations in many branches of
science. Moreover, the number of applications is
these applications are in signal and image processing, electric circuits, telecommunications, probability, statistics, etc.
and FrSTs possess convolution — multiplicatio
domain. The convolution operation in the transform domain realized by taking an inverse transform of the product of forward 
transforms of two data sequences is equivalent
domain. Convolution plays a very important role in the theory of integral transform. 
fractional Fourier transform. Zayed (1998) ha
previous work we already defined following terms.
 
1.1. Generalized two dimensional fractional Cosine transform
 
Two dimensional fractional Cosine transform with parameter
integral transform. 
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ABSTRACT 

The Fractional Fourier Transform (FrFT) is a generalization of the ordinary Fourier transform. The 
ordinary Fourier transform and related techniques are of importance in various different areas like 
communications, signal processing and control systems. In fact, the FrFT has alr
applications in the areas of signal processing and communications. The success of FrFT in its 
application has promoted the development of other kinds of fractional transforms like fractional 
Hartley transform, fractional Hadamard transform, fractional cosine transform and fractional sine 
transform (FrST).  Fractional cosine transform is the extension of cosine transform and it has been 
widely used in domain of digital signal and image processing.  In this paper convolution theorem for 
generalized two dimensional fractional cosine transform is proved.

is an open access article distributed under the Creative Commons Attribution License, which 
any medium, provided the original work is properly cited. 

Nowadays there is no doubt the use and applications of the continuous and discrete convolution operations in many branches of
science. Moreover, the number of applications is so large that trying to name and count them would take a long time. Some of 
these applications are in signal and image processing, electric circuits, telecommunications, probability, statistics, etc.

multiplication property which is a powerful tool for performing digital filtering in the transform 
domain. The convolution operation in the transform domain realized by taking an inverse transform of the product of forward 
transforms of two data sequences is equivalent to symmetric convolution of those symmetrically extended sequences in the spatial 
domain. Convolution plays a very important role in the theory of integral transform. Almeida (1997

had revised the definition in order to follow the standard Convolution theorem. In our 
previous work we already defined following terms. 

1.1. Generalized two dimensional fractional Cosine transform 

Two dimensional fractional Cosine transform with parameter � f(x, y) denoted by ��
�(�, �) perform a linear operation given by the 
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The test function space E 
 
 An infinitely differentiable complex valued function  on �� belongs to �(��) if for each copactset� ⊂ ��,�, where, 
 
��,� = {�, �: �, � ∈ ��, |�| ≤ �, |�| ≤ �, � > 0, � > 0}, � ∈ �� 
  

���,�
( ) = ���,�

�,�
(�, �)�

�,�

���
< ∞Where, p, q =1, 2, 3…. 

 
Thus �(��) will   denote the space of all ∈ �(��) with support contained in ��,� 
 
Note that the space E is complete and therefore a Frechet space. Moreover, we say that f is a fractional Cosine transformable, if it 
is a member of� , the dual space of E. 
 
This paper emphasizes to deriving convolution theorem for two dimensional fractional cosine transform and defined distributional 
two-dimensional fractional Cosine transform 
 
Distributional two-dimensional fractional Cosine transform 
 
The two dimensional distributional fractional Cosine transform of �(�, �) ∈ � (��) defined by  
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Where   , RHS of equation (2.1) has a meaning as the application of � ∈ � to��(�, �, �, �) ∈ � 
 
Convolution Theorem 
 
If (�, �) = (�. �)(�, �) and ���, ���, ��� denote two dimensional the fractional cosine transform  
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Proof: From the definition of two dimensional the fractional cosine transform, we have 
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Conclusion 
 
In the present work Convolution theorem for generalized two dimensional fractional cosine transform is proved  
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