
The Frequency-Response Design Method
Recall the frequency-response formula:

sin(!t) M sin(!t + �)G(s)

where M = M(ω) = |G(jω)| and φ = φ(ω) = ∠G(jω)

Derivation:

1. u(t) = est 7−→ y(t) = G(s)est

2. Euler’s formula: sin(ωt) =
ejωt − e−jωt

2j
3. By linearity,

sin(ωt) 7−→ G(jω)ejωt −G(−jω)e−jωt

2j
G(jω) = M(ω)ejφ(ω)

=
M(ω)ej(ωt+φ(ω)) −M(ω)e−j(ωt+φ(ω))

2j

= M(ω) sin(ωt+ φ(ω))




