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Announcements 

• How was midterm?
• New homework
• New Lab

• Last time:
– Sampling of C.T. signals

• Today:
– D.T processing of C.T signals
– C.T processing of D.T signals (ha????)
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Discrete-Time Processing of C-T signals
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• Q: If h[n] is LTI                 exists,
      Is the whole system LTI?
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Discrete-Time Processing of C-T signals
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Example: 
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C.T Processing of D.T. signals
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• Useful to interpret D.T. systems with no 
simple interpretation in discrete domain.

• Tool: recall: xc(t) =
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Derivation
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⇒ also bandlimited

so,
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no aliasing!
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Example
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Example:
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• What is the time-domain operation when 
Δ is not an integer (Δ=1/2)?
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Example: Non Integer Delay .... 
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Example: Non Integer Delay
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Changing Sampling-rate via D.T Processing
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Changing Sampling-rate via D.T Processing
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Changing Sampling-rate via D.T Processing
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Example:
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M = 2
wN = ⇡/2

�
wN ·M = ⇡

 Copyright ©2010, ©1999, ©1989 by Pearson Education, Inc.
All rights reserved.

Discrete-Time Signal Processing, Third Edition
Alan V. Oppenheim • Ronald W. Schafer

Figure 4.20   Frequency-domain illustration of downsampling.

no aliasing
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M = 3
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 Copyright ©2010, ©1999, ©1989 by Pearson Education, Inc.
All rights reserved.

Discrete-Time Signal Processing, Third Edition
Alan V. Oppenheim • Ronald W. Schafer

Figure 4.21   (a)–(c) Downsampling with aliasing. (d)–(f) Downsampling with prefiltering to avoid aliasing.

aliasing!

can use anti-aliasing
filter.
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Up-sampling
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Up-Sampling
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Up-Sampling
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Frequency Domain Interpretation
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Frequency Domain Interpretation
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