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Pole-zero

Magnitude Phase Group delay

Poles push up go down delay (positive)

Zeros push down go up advance 
(negative)



Problem 1

Consider

- Compute its z-transform and plot the poles and zeros 
- Sketch its magnitude response

What about the pole zero diagram for 



Solution 1

What is wrong with 
these pole-zero diagrams?

There should only be 1 and 3
poles at z=0, respectively



Problem 2
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Match the following magnitude response to their pole-zero plot



Solution 2
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Butterworth

Chebyshev Type II

Chebyshev Type I

Elliptic



Problem 3
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Solution 3
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Problem 4

b
c

Consider the problem of reconstructing the signal from only its 
Fourier magnitude |H(ejw )|2

How does the pole-zero plot of |H(ejw )|2 look like compared to H(ejw )? 
Hint: the z-transform of |H(ejw )|2  is H(z)H*(1/z)

a
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Solution 4



Problem 5



Solution 5



Solution 5


