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(Hilbert transformer filter)
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(lowpass filter) rect2ωc(ω)=
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(chirped gaussian pulse)
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(quadrature phase filter)
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Properties

Given the pairs f(t)↔ F(ω),
and g(t)↔ G(ω), then,

f(−t)←→ F(−ω), (reflection)

F(−t)←→ 2πf(ω), (duality/symmetry)

F(t)←→ 2πf(−ω)
f∗(t)←→ F∗(−ω), (conjugation)

f(t)= real←→ F(ω)= F∗(−ω), (hermitian)

f(t − t0)←→ e−jωt0F(ω), (delay)

ejω0tf(t)←→ F(ω−ω0), (modulation)

ejω0tf(t − t0)←→ e−j(ω−ω0)t0F(ω−ω0)

ḟ(t)←→ jωF(ω), (differentiation)

f̈ (t)←→ (jω)2F(ω)

tf(t)←→ j dF(ω)
dω

f(t/a)←→ |a|F(aω), real a

convolution/correlation properties:

f(t)∗g(t)←→ F(ω)G(ω)
f(t)g(t)←→ 1

2π
F(ω)∗G(ω)

correlation:

r(t)= f(t)∗g∗(−t)=
∫∞
−∞
f(τ+ t)g∗(τ)dτ

r(t)←→ R(ω)= F(ω)G∗(ω)
Parseval identity:∫∞
−∞
f(t)g∗(t)dt = 1

2π

∫∞
−∞
F(ω)G∗(ω)dω

Hilbert transform and its inverse:

f̂ (t)= 1

π

∫∞
−∞

f(t′)
t − t′ dt

′ ←→ −j sign(ω)F(ω)

f(t)= − 1

π

∫∞
−∞

f̂ (t′)
t − t′ dt

′ ←→ j sign(ω)F̂(ω)

analytic signal:

f(t)+jf̂(t)←→ 2F(ω)uh(ω)

†Note: recta(x)≡ uh(x+ a/2)−uh(x− a/2)


