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Discrete Fourier Transform (DFT)

and Fast Fourier Transform (FFT)
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Discrete Fourier transform

t

t

t

f

f

f

( )x t

( )sx t
ˆ| ( ) |sx f

ˆ( )x f

( )N
sx t

ˆ| ( ) |N
sx f

T

0T

1/T

0

0

0

0

0

0



R.Ceschi 3

DFT (suite)
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Sample and hold
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Average sampling
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FFT principle

• Decomposition in odd and even index
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Suite of decomposition
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suite

• Gk   got with a DFT on the even index

• Hk got with a DFT on the odd index
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First conclusion

• Thus the computaion of the DFT on N points can be 

get with the 2 DFT on N/2 points.

• Also we note that : 
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Assessement 

• Knowing Gk and Hk for  

• We use N/2 complexes multiplications and 

N complexes additions
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Assessement (suite)

We can continue
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Second conclusion (cut out)

• Knowing Ak and Bk, for 0, 1
4

N
k

 
   

We use N/4 complexes multiplications and 

N/2 complexes additions

•Knowing Ck and Dk, for 0, 1
4

N
k

 
   

We use N/4 complexes multiplications and 

N/2 complexes additions

That is to say : N/2 complexes multiplications and 

N complexes additions
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Assessement

• Each step use N/2 complexes multiplications                    

and N complexes additions

• With 

• We will use 

2N number of steps  
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FFT Principle (for N=8)

0 0

1 7
8 81 1

7 49
7 78 8

1 1 1ˆ

ˆ 1

ˆ 1

x x

W Wx x
which can be cut out

x xW W

    
    
    
    
    
     



R.Ceschi 15

Decomposition
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With 
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Simplification

• We note that :
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thus
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From where
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Continue...

• But for computing

• We can use the same decomposition
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Let us develop
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End of algorithme

• The last step of the algorithme : inverse the bits 

order in the input sequence.

000 000

001 100

010 010

011 110

100 001

101 101

110 011

111 111

" " " "input sequence abc cba output sequence
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Have a good day


