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EECE 301 
Signals & Systems
Prof. Mark Fowler

Note Set #27
• D-T Systems Relationships
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Difference
Equation

Transfer
Function

Frequency
Response

Pole/Zero
Diagram

Inspect

Roots (from Alt. Form)

Evaluate on Unit Circle

Time Domain Z / Freq Domain

Discrete-Time System Relationships
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Stable if All Poles 
inside UC

Impulse
Response

DTFT
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Time Domain
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Example System Relationships

Difference
Equation

Transfer
Function

Frequency
Response

ZT   (Theory)
Inspect  (Practice)
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Transfer
Function

Frequency
Response

Unit Circle

Z / Freq Domain
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Example System Relationships (cont.)
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Plotting Transfer Function
Euler’s

Equation

Group into 
Real & Imag

Standard
Eqs for  

Mag. & Angle

Or… Use MATLAB:
>> omega = -pi:??:pi;
>> H = freqz(beta,[1 –alpha],omega)
>> plot(omega/pi,abs(H))
>> plot(omega/pi,abs(H))

Example System Relationships (cont.)
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Transfer
Function

Pole/Zero
Diagram

Roots

Z/Freq Domain
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Unit
Circle

Pole
Den. = 0

When z = 

Zero
Num. = 0

When z = 0

Re{z}

Im{z}

If  < 1: Inside UC
If  > 1: Outside UC

Or… Using MATLAB:
>> zplane(beta,[1 -alpha])

Example System Relationships (cont.)
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Transfer
Function

Frequency
Response

Impulse 
Response

DTFT

ZT
Unit Circle

Time Domain Z / Freq Domain
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Inv. ZT
Table
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Inv. DTFT

Use Table if Possible

Example System Relationships (cont.)


