
DRAFT
USEFUL FORMULAE AND OTHER INFORMATION
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Fourier Transform Properties
Property Time Domain Frequency Domain
Linearity a1x1(t)+a2x2(t) a1X1(ω)+a2X2(ω)
Time-Domain Shifting x(t − t0) e− jωt0X(ω)
Frequency-Domain Shifting e jω0tx(t) X(ω −ω0)
Time/Frequency-Domain Scaling x(at) 1
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Conjugation x∗(t) X∗(−ω)
Duality X(t) 2πx(−ω)
Time-Domain Convolution x1 ∗ x2(t) X1(ω)X2(ω)
Frequency-Domain Convolution x1(t)x2(t) 1

2π
X1 ∗X2(ω)

Time-Domain Differentiation d
dt x(t) jωX(ω)

Frequency-Domain Differentiation tx(t) j d
dω
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Fourier Transform Pairs
Pair x(t) X(ω)
1 δ (t) 1
2 u(t) πδ (ω)+ 1

jω
3 1 2πδ (ω)
4 sgn(t) 2

jω
5 e jω0t 2πδ (ω −ω0)
6 cos(ω0t) π[δ (ω −ω0)+δ (ω +ω0)]
7 sin(ω0t) π

j [δ (ω −ω0)−δ (ω +ω0)]
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10 e−atu(t), Re{a}> 0 1

a+ jω

11 tn−1e−atu(t), Re{a}> 0 (n−1)!
(a+ jω)n

12 e−at cos(ω0t)u(t), Re{a}> 0 a+ jω
(a+ jω)2+ω2

0
13 e−at sin(ω0t)u(t), Re{a}> 0 ω0

(a+ jω)2+ω2
0

14 eatu(−t), Re{a}> 0 1
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