
Table of DTFT Pairs

Time-Domain: x[n] Frequency-Domain: X(ejω̂)

δ[n] 1

δ[n− n0] e−jω̂n0

rL[n] = u[n]− u[n− L]
sin(12Lω̂)

sin(12 ω̂)
e−jω̂(L−1)/2

rL[n]e
jω̂0n

sin(12L(ω̂ − ω̂0))

sin(12(ω̂ − ω̂0))
e−j(ω̂−ω̂0)(L−1)/2

sin(ω̂bn)

πn
u(ω̂ + ω̂b)− u(ω̂ − ω̂b) =

{
1 |ω̂| ≤ ω̂b
0 ω̂b < |ω̂| ≤ π

anu[n] (|a| < 1)
1

1− ae−jω̂

Table of DTFT Properties

Property Name Time-Domain: x[n] Frequency-Domain: X(ejω̂)

Periodic in ω̂ X(ej(ω̂+2π)) = X(ejω̂)

Linearity ax1[n] + bx2[n] aX1(e
jω̂) + bX2(e

jω̂)

Conjugate Symmetry x[n] is real X(e−jω̂) = X∗(ejω̂)

Conjugation x∗[n] X∗(e−jω̂)

Time-Reversal x[−n] X(e−jω̂)

Delay (nd=integer) x[n− nd] e−jω̂ndX(ejω̂)

Frequency Shift x[n]ejω̂0n X(ej(ω̂−ω̂0))

Modulation x[n] cos(ω̂0n)
1
2X(ej(ω̂−ω̂0)) + 1

2X(ej(ω̂+ω̂0))

Convolution x[n] ∗ h[n] X(ejω̂)H(ejω̂)

Autocorrelation x[−n] ∗ x[n] |X(ejω̂)|2

Parseval’s Theorem
∞∑

n=−∞
|x[n]|2 1

2π

∫ π

−π
|X(ejω̂)|2dω̂
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Table of Pairs for N-point DFT

Time-Domain: x[n], n = 0, 1, 2, . . . , N − 1 Frequency-Domain: X[k], k = 0, 1, 2, . . . , N − 1

If x[n] is finite length, i.e.,
x[n] 6= 0 only when n ∈ [0, N − 1]
and the DTFT of x[n] is X(ejω̂)

X[k] = X(ejω̂)

∣∣∣∣
ω̂=2πk/N

(frequency sampling the DTFT)

δ[n] 1

1 Nδ[k]

δ[n− n0] e−j(2πk/N)n0

ej(2πn/N)k0 Nδ[k − k0], when k0 ∈ [0, N − 1]

rL[n] = u[n]− u[n− L], when L ≤ N
sin( 1

2
L(2πk/N))

sin( 1
2
(2πk/N))

e−j(2πk/N)(L−1)/2

rL[n]ej(2πk0/N)n, when L ≤ N
sin( 1

2
L(2π(k − k0)/N))

sin( 1
2
(2π(k − k0)/N))

e−j(2π(k−k0)/N)(L−1)/2

sin( 1
2
L(2πn/N))

sin( 1
2
(2πn/N))

ej(2πn/N)(L−1)/2 N(u[k]− u[k − L]), when L ≤ N

Table of DFT Properties

Property Name Time-Domain: x[n] Frequency-Domain: X[k]

Periodic x[n] = x[n+N ] X[k] = X[k +N ]

Linearity ax1[n] + bx2[n] aX1[k] + bX2[k]

Conjugate Symmetry x[n] is real X[N − k] = X∗[k]

Conjugation x∗[n] X∗[N − k]

Time-Reversal x[N − n] X[N − k]

Delay (PERIODIC) x[n− nd] e−j(2πk/N)ndX[k]

Frequency Shift x[n]ej(2πk0/N)n X[k − k0]

Modulation x[n] cos((2πk0/N)n) 1
2
X[k − k0] + 1

2
X[k + k0]

Convolution (PERIODIC) x[n] ∗ h[n] =
∑N−1
m=0 h[m]x[n−m] X[k]H[k]

Parseval’s Theorem

N−1∑
n=0

|x[n]|2 =
1

N

N−1∑
k=0

|X[k]|2




