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The second-order bandpass resonator designed by this author,
with a closed-form solution precisely placing peak unity gain
and zero phase-shift at passband geometric center frequency,
for symmetric tempered pitch response in musical applications:
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fs = sample frequency

fc = resonance frequency

Bh = bandwidth in semitones
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= 2+Bh/24 − 2−Bh/24

θ
△
= 2πfc/fs

a2
△
= − exp(−θBf )

a1
△
= cos(θ)(1− a2)

b0
△
= 1

2 (1 + a2)

b2
△
= −b0


