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CN121,231114T on Properties of DTFT
Announcements
1. This video is supplementary to CM20.
o Of course, the contents will be covered by the Quiz 2.
2. Overview (The numbers are the chapter numbers of the textbook)
1. Signals and Systems
2. Linear Time-Invariant Systems
3. Fourier Series Representation of Periodic Signals
4. Continuous-time Fourier Transform
5. Discrete-time Fourier Transform
6. Time and Frequency Characterization of Signals and Systems
9. Laplace Transform
10. Z-transform
7. Sampling
8. Communication Systems
3. Review

o DTFT
= Movitation of DTFT
o Periodic extension fo an aperiodic signal
o For sufficiently large period
o synthesis and analysis equations
» Math. vs. EE
o Def. discrete-parameter to continuous-parameter Fourier Transformation
¢ |n EECE233, DTFT.
* Existence and " 1(Z) sequences, i.e., absolutely summable sequences on Z
o Def. continuous-parameter to discrete-parameter inverse Fourier Transformation
¢ In EECE233, inverse DTFT.
* Existence and LA 1([0,2%pi]) functions, i.e., absolutely integrable functions on [0,2%pi)
o Def. Fourier-Plancherel FT for 1*2(Z) sequences



o Properties of DTFT

Still More Properties
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Is There No End to These Properties? \
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8) Parseval’s Relation
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Now, we have a crude tool to desiglr?a digital filter.

1. Find the frequency response of the desired filter.

2. Apply Inverse DTFT to find hin]. Done!!!
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Reminder: Tdeal T.ownass Filter \
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Reminder: Ideal Lowpass Filter \
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But in DT: makes no sense for odd o] Afo]= Emata
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downsamplin %3 But we can “slow” a DT signal down by inserting zeros:
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Time Expansion (continued)
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Def. DT interpolation = DT upsampling followed by@F) filtering



