
Unit -2 

FAST FOURIER TRANSFORM 

EFFICIENT COMPUTATION OF DFT: 

In this section we represent several methods for computing dft efficiently. In view of the 

importance of the DFT in various digital signal processing applications such as linear 

filtering, correlation analysis and spectrum analysis, its efficient computation is a topic 

that has received considerably attention by many mathematicians, engineers and 

scientists. Basically the computation is done using the formula method. 

 

 

 



 
Divide-and-Conquer Approach to Computation of the DFT 

 

The development of computationally efficient algorithms for the DFT is made possible if 

we adopt a divide-and-conquer approach. This approach is based on the decomposition of 

an N-point DFT into successively smaller DFT. This basic approach leads to a family o f 

computationally efficient algorithm s know n collectively as FFT algorithms. 

T o illustrate the basic notions, let us consider the computation of an N point DFT , where 

N can be factored as a product of two integers, that is, N = L M  

 

 

 



 

 

 



 

 



 

 
 

 

 

 



 

 



 

 

 
 



 



 

 



 



 



 

 



 
An additional factor of 2 savings in storage of twiddle factors can be obtained by 

introducing a 90° phase offset at the mid point of each twiddle array , which can be 

removed if necessary at the ouput of the SRFFT computation. The incorporation of this 

improvement into the SRFFT results in an other algorithm also due to price called the 

PFFT algorithm. 

Implementation of FFT Algorithms 

 

Now that w e has described the basic radix-2 and radix -4 F FT algorithm s, let us 

consider some of the implementation issues. Our remarks apply directly to 
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