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Ideal selective frequency filters









Group delay

It is a convenient measure of the linearity of the 
phase.

Defined as negative slope of the phase at specific 
frequency w0















Inverse systems ..cont.

If H(Z) is causal system with zeros at

Then the inverse system will be causal if and only if we associate ROC:

With Hi(Z)

If we require inverse system to be stable, then its ROC must include unit circle, 
which means that:

i.e. all zeros of H(z) must be inside unit circle
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All-Pass System

A system with frequency response magnitude constant

Important uses such as compensating for phase distortion

Simple all-pass system

Magnitude response constant

Most general form with real impulse response
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All-Pass system … cont.



Minimum phase and allpass 
decomposition

H(z) = Hmin(z) Hap(z)

1. take zeros that lie outside unit-circle to Hap(z).

2. Add poles to Hap(z) in conjugate reciprocal 
locations of zeros.

3. Put zeros Hmin(z) to cancel poles added to 
Hap(z)



Example
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z
zH = Hmin(z) Hap(z). 

Find Hmin(z) and Hap(z)?



Matlab

-freqz(b,a) => plot both magnitude and phase 
response

-abs() => compute the magnitude 

-angle() => compute the phase

-grpdelay(b,a,N) => compute and plot group delay

Example:
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