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and the group delay for the digital filter is definedτgd = – 
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The relation between the phase of the analog and digital filter is

Φd(ωT) = Φa(ωa) = Φa(
2
T tan(

ωT
2 ))

We get:

τgd(ωT) = – 
∂Φd(ωT)

∂ω
 = – 

∂Φa(ωa)
∂ωa

 
∂ωa

∂ω
 =

τgd(ωT) = τga(ωa) 

2
T

cos2(
ωT
2 )

 
T
2 = 

τga(
2
T tan(

ωT
2 ))

cos2(
ωT
2 )

The group delay of the digital filter is distorted since the frequency
axis is distorted according to Eq.(4.20) and because of the factor

cos2(
ωT
2 ) in the denominator.


