
Discrete Fourier Transform (DFT)
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Periodic Convolution



































































Convolution of two periodic sequences



Example: circular 
convolution with a delayed 
impulse sequence

Nnnnnx  001 0    ],[][ 



Circular convolution

•Circular convolution of x(n) and h(n) is defined as the 

convolution of h(n) with a periodic signal xp(n) :
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Circular Convolution
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N-point circular convolution can be computed using Matrix form:
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- Elements in each row are obtained by circularly rotating the elements of the 

previous row to the right by 1.



Example: Determine 4-point circular convolution of the two length-4 

sequences x(n) = {1 2 0 1} and h(n)={2 2 1 1}, 0≤n≤3.

Method1: use DFT equation

Method2: Graphical (cylinders)

Method3: use Matrix computation method



Example: circular convolution of two rectangular pulses

N-point circular convolution of two sequences of length N.



Example: circular convolution of two rectangular pulses 
(continue)

Given two sequences of length L, assume that we add L 
zeros on its end, making an N=2L point sequence – referred 
to as zero padding

N-point circular convolution of two sequences of length L, where N=2L.



N-point circular convolution of two sequences of length L, where N=2L (continue).

Note that by zero padding, we can use circular convolution to 
compute convolution of two finite length sequences. 







Example of circular convolution of two sequences



An Interpolation of circular convolution



Re-Arrangement of the operations of forming circular convolution





Example of forming circular convolution by linear 

convolution followed by aliasing:



Obtaining linear convolution through the use of circular 

convolution



Overlap – Add Method



Overlap – Add Method



Overlap – Add Method


