1.6.2 DFT PROPERTIES AND PAIRS

1. linearity
DFT
a;x1(n) + agxg(n) <> a1Xj(k) + agXs(k)
2. shifting
DFT .
x(n—mng) > X(k)e MmN
3. modulation

. DFT
()2 e X(k — ko)
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4. reciprocity

X(n)

5. Parseval’s relation
N—1

n=0

6. Initial value

N—1
by

n=0

DFT
<> Nx(—k)

N-1

1
S @It = < 3 1Xm)|?
k=0

x(n) = X(0)
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7. Periodicity

x(n + mN) = x(n) for all integers m

X(k + ¢N) = X(k) for all integers ¢

8. Relation to DTFT of a finite length sequence.

Let xg(n) # 0 only for 0 = n = N-—-1

DTFT |
xo(n) <> Xo(e)
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Define

Then

x(n) = 3 x¢(n + mN)

DFT
x(n) <> X(k)

X(k) = Xo(el2™/N)
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Some Transform Pairs

1. x(n)=6mn), 0=n=N-1

x(m) X(k)
1 DFT 19 © ¢ ¢ ¢ ¢ ¢ ¢ 0 0 0 ¢
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IA

N—-1 |
X(k)=Né§k), 0=k = N-1 (byreciprocity)

x(n) X(k)
19 o o 000060 0 0 0 0 DFT 1
e —
e

N-1n 0 N-1k

2. x(n)=1, 0<n

3. x(n)= 2mon 0<n=<N-1

X(k)=Néok —kg), 0=k=N-1
(by modulation property)
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4. x(n) = cos(27kgn/N), 0 =n = N-1

X(k) = —1;[6(k—k0) +6(k —(N—kp))], 0 < k < N—1

X(k)

. e Niln ko N-ky, N-1k
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IA

2. x(n)=1, 0<n=<N-1

X(k) =N§k), O

IA

k < N—1 (by reciprocity)
x(n) X(k)
19 o0 0060000000 DFT N
~—
S A B A A S S s p e e

3. x(n)= 2 mon 0<n=<N-1

X(k) =Nk —ko), 0=k=N-1
(by modulation property)
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X(k) =e

0<n= N-1
else
. 27k
— T M=1)/2  gin[27kM/(2N)]
sin[27k /(2N)]

(by relation DTFT)
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