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Transformada de Fourier

X (w) =

∫

∞

−∞

x(t)e−jwtdt X (w) = |X (w)|ej∠X (w)

x(t) =
1

2π

∫

∞

−∞

X (w)ejwtdw

x(t) ⇒ X (−w) = X ∗ (w)

{

|X (−w)| = |X (w)| par
∠X (−w) = −∠X (w) impar

Exemplo: 7.1 e 7.2
1 Determine a transformada de Fourier de e−atu(t)

2 Obtenha a transformada de Fourier de x(t) = ret( t
τ
)

X (w) =

∫

∞

−∞

ret
( t

τ

)

e−jwtdt
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Propriedades

Linearidade

x1(t) ⇔ X1(w)
x2(t) ⇔ X2(w) ⇒ a1x1(t) + a2x2(t) ⇔ a1X1(w) + a2X2(w)

.

Conjugação

x∗(t) ⇔ X (−w)

Simetria de Conjugado

X (−w) = X ∗(w)
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Propriedades

Dualidade

x(t) = X (w) ⇒ X (t) ⇔ 2πx(−w)

Escalonamento

x(t) ⇔ X (w) ⇒ x(at) ⇔
1

|a|
X

(w

a

)

Deslocamento no Tempo

x(t) ⇔ X (w) ⇒ x(t − t0) ⇔ X (w)e−jwt0
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Propriedades

Deslocamento na Freqüência

x(t) ⇔ X (w) ⇒ x(t)ejwt0 ⇔ X (w − w0)

Convolução no Tempo

x1(t) ⇔ X1(w) x1(t) ∗ x2(t) ⇔ X1(w)X2(w)

x2(t) ⇔ X2(w)

Convolução na Freqüência

x1(t) ⇔ X1(w) x1(t)x2(t) ⇔
1

2π
X1(w) ∗ X2(w)

x2(t) ⇔ X2(w)
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Propriedades

Diferenciação no Tempo

x(t) ⇔ X (w) ⇒
dx

dt
⇔ jwX (w)

Integração no Tempo
∫ t

−∞

x(τ)dτ ⇔
X (w)

jw
+ πX (0)δ(w)

Exemplo:7.3; 7.4 e 7.5

1 Obtenha a transformada de Fourier para o impulso unitário δ(t)

2 Obtenha a transformada de Fourier inversa de δ(w)

3 Obtenha a transformada de Fourier inversa de δ(w − w0)
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