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Série de Fourier (ω0 = 2π/T0) Cálculo dos coeficientes Fórmulas de conversão

Trigonométrica a0 =
1

T0

∫
T0

f(t) dt a0 = C0 = D0

f(t) = a0 +
∞∑
n=1

an cosnω0t+ bn sennω0t an =
2

T0

∫
T0

f(t) cosnω0t dt an − jbn = Cne
jθn = 2Dn

bn =
2

T0

∫
T0

f(t) sennω0t dt an + jbn = Cne
−jθn = 2D−n

Trigonométrica compacta C0 = a0 C0 = D0

f(t) = C0 +

∞∑
n=1

Cn cos(nω0t+ θn) Cn =
√

a2n + b2n Cn = 2|Dn| n ≥ 1

θn = tan−1
(

−bn
an

)
θn = ∠Dn

Exponencial

f(t) =
∞∑

n=−∞

Dne
jnω0t Dn =

1

T0

∫
T0

f(t)e−jnω0t dt P =
∞∑

n=−∞

|Dn|2

P = C2
0 +

1
2

∑∞
n=1C

2
n

Transformada de Fourier: X(ω) =

∫ ∞

−∞
x(t)e−jωt dt, x(t) =

1

2π

∫ ∞

−∞
X(ω)ejωt dω

No. x(t) X(ω)

1 e−atu(t)
1

a+ jω
a > 0

2 eatu(−t)
1

a− jω
a > 0

3 e−a|t| 2a

a2 + ω2
a > 0

4 te−atu(t)
1

(a+ jω)2
a > 0

5 tne−atu(t)
n!

(a+ jω)n+1
a > 0

6 δ(t) 1

7 1 2πδ(ω)

8 ejω0t 2πδ(ω − ω0)

9 cosω0t π[δ(ω − ω0) + δ(ω + ω0)]

10 senω0t jπ[δ(ω + ω0)− δ(ω − ω0)]

11 u(t) πδ(ω) +
1

jω

Propriedade Par de Transformadas

Linearidade a1x1(t) + a2x2(t) ⇔ a1X1(ω) + a2X2(ω)

Dualidade X(t) ⇔ 2πx(−ω)

Escalamento x(at) ⇔ 1
|a|X(ω/a)

Deslocamento tempo x(t− t0) ⇔ X(ω)e−jωt0

Deslocamento freq. x(t)ejω0t ⇔ X(ω − ω0)

Diferenciação tempo dnx
dtn

⇔ (jω)nX(ω)

Integração tempo
∫ t

−∞ x(u)du ⇔ X(ω)
jω

+ πX(0)δ(ω)

Convolução tempo x1(t) ∗ x2(t) ⇔ X1(ω)X2(ω)

Convolução frequência x1(t)x2(t) ⇔ 1
2π
X1(ω) ∗X2(ω)
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Ex =

∫ +∞

−∞
|x(t)|2dt = 1

2π

∫ ∞

−∞
|X(ω)|2 dω Px = lim

T→∞

1

T

∫ +T/2

−T/2

|x(t)|2dt (1)

Px =
1

T0

∫
T0

|x(t)|2dt (potência de um sinal periódico) (2)

Xrms =
√

Px (3)

cosωt =
ejωt + e−jωt

2
(4)

senωt =
ejωt − e−jωt

2j
(5)

ejωt = cosωt+ jsenωt (6)

e−jωt = cosωt− jsenωt (7)

y(t) = x(t) ∗ h(t) =
∫ ∞

−∞
x(τ)h(t− τ)dτ (8)

X(s) =

∫ ∞

0−
x(t)e−st dt (9)

Nº Sinal x(t) Transformada X(s)

1 δ(t) 1

2 u(t) 1
s

3 tu(t) 1
s2

4 tnu(t) n!
sn+1

5 e−atu(t) 1
s+a

6 te−atu(t) 1
(s+a)2

7 tne−atu(t) n!
(s+a)n+1

8a cos(ω0t)u(t)
s

s2+ω2
0

8b sen(ω0t)u(t)
ω0

s2+ω2
0

9a e−at cos(ω0t)u(t)
s+a

(s+a)2+ω2
0

9b e−atsen(ω0t)u(t)
ω0

(s+a)2+ω2
0

10b re−at cos(bt+ θ)u(t) 0,5rejθ

s+a−jb +
0,5re−jθ

s+a+jb

Tabela 1: Tabela de transformada de Laplace (unilateral)
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