
Discrete Fourier Transform (DFT)

● Discrete Fourier Transform (DFT)
- Numerical computation of Fourier Transform

● Given a signal   , which is non-zero for

- Select and set                 for
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where

Discrete Fourier Transform (DFT) and 
Fast Fourier Transform (FTT)

2

G() lim
Ts0

g(nT
s
)e jnTsT

S
n0

N1

 N T /T
S

where

where                             and 
0
 2 /T

G
m
 g

n
e jmn0TS

n0

N1

 where

G
m
G(m

0
)  g(nT

S
)T

s
e jm0nTs

n0

N1



g
n
 g(nT

S
)T

S

m  0,1,...,N 1

g
n
 1

N
G

m
e jmn0TS

m0

N1



One can derive for n=0,1, …, N-1

{g
0
,g

1
,...,g

N1}{G
0
,G

1
,...,G

N1}

• DFT computation complex

• Fast Fourier transform (FFT)  
by Tukey and Cooley 1965

• FFT computation complex

O(N 2 )

O(N logN )


