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Discrete-Time Fourier Transform DTFT
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Review Discrete-Time Fourier Transform
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https://bookshelf.vitalsource.com/#/books/9780133002287
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From Proakis & Manolakis Book

© H. Jleed



10

uOttawa.ca

From Proakis & Manolakis Book
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Frequency Response For Rational System Functions
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Poles & Zeros
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Second Order SystemExample (page#296):

𝐻 𝑒𝑗𝜔 =
1

(1 − 𝑟𝑒𝑗𝜃𝑒−𝑗𝜔)(1 − 𝑟𝑒−𝑗𝜃𝑒−𝑗𝜔)

plotted for r = 0.9 and 𝜃= π/4.
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Second Order System (2 poles & 2 zeroes)
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Notch and Comb Filters

© H. Jleed

Copyright (c) 2010 by Sophocles J. Orfanidis, All Rights Reserved. The book is freely available in PDF format, for educational use only

https://www.ece.rutgers.edu/~orfanidi/intro2sp/orfanidis-i2sp.pdf
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Notch & Comb Filters
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Notch filter: If zeros are closer than poles to unit circle

Comb Filter:  If poles are closer than zeros to unit circle
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From Lab2: Remove certain frequency via Notch filter

Removing 60 Hz
.2

f

fs
 = =  60/1000*2π
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Parametric Resonators

As another example, consider the design of a simple second-order “resonator” filter whose frequency 

response is dominated by a single narrow pole peak at some frequency ω0.

© H. Jleed

Copyright (c) 2010 by Sophocles J. Orfanidis, All Rights Reserved. The book is freely available in PDF format, for educational use only

https://www.ece.rutgers.edu/~orfanidi/intro2sp/orfanidis-i2sp.pdf
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Cont. … Resonator

Copyright (c) 2010 by Sophocles J. Orfanidis, All Rights Reserved. The book is freely available in PDF format, for educational use only
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https://www.ece.rutgers.edu/~orfanidi/intro2sp/orfanidis-i2sp.pdf


25

uOttawa.ca

FILTERS AND RESONATORS 

Introduction to Lab#2



26

uOttawa.ca

From Lab2:   Resonators
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Sinusoid Generator
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THE END


