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Equivalências

Sistemas Cont́ınuos Sistemas Discretos

Tempo: t Tempo: kT0

Eq. Diferenciais Ordinárias (EDOs): Equações a Diferenças (EDs):

ẋ(t) + λx(t) = u(t) x(k)− µx(k − 1) = u(k)

Solução EDO homogênea: Solução ED homogênea:

x(t) = x(0)e−λt x(k) = x(0)µk
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Equivalências

Sistemas Cont́ınuos Sistemas Discretos

Transformada de Laplace: Transformada Z:

sX (s) + λX (s) = U(s) X (z)− µz−1X (z) = U(z)

Função Transferência: Função Transferência:

G (s) = X (s)
U(s) = 1

s+λ G (z) = X (z)
U(z) = z

z−µ

Estabilidade (Plano s): Estabilidade (Plano z):

<(−λ) < 0 |µ| < 1
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Mapeamento entre Planos s e z

z = esT0

Seja s = σ ± jω

z =e(σT0±iωT0)

=eσT0 [cos(ωT0)± jsen(ωT0)]

Relações importantes

|z | = eσT0 ∠z = ±ωT0
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Mapeamento s − z

Plano s Plano z

Eixo real negativo: Eixo real:
∞ < σ ≤ 0, ω = 0 0 ≤ z ≤ 1

Eixo real positivo: Eixo real:
0 ≤ σ <∞, ω = 0 1 ≤ z <∞

Eixo imaginário: Ćırculo de raio 1:
−π/T0 ≤ ω ≤ π/T0, σ = 0 |z | = 1

ω constante: ω = c Reta radial:
0 ≤ |z | ≤ 1, ∠z = cT0

σ constante: σ = c Ćırculo raio 0 ≤ r ≤ 1:
|z | = ecT0
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Mapeamento s − z

z = esT0
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System: Gd
Pole : 0.516 + 0.428i
Damping: 0.5
Overshoot (%): 16.3
Frequency (rad/s): 1

System: G
Pole : -0.5 + 0.866i
Damping: 0.5
Overshoot (%): 16.3
Frequency (rad/s): 1
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