BINGHAMTON

UNIVERSITY

State University of New York

EECE 301
Signals & Systems
Prof. Mark Fowler

Note Set #27

o D-T Systems Relationships

/7



Discrete-Time System Relationships
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Example System Relationships

Time Domain | Z | Freg Domain

|
Difference ZT (Theory)
Equation Inspect (Hractice)

Y@ —ery(n—1) = Ax(o)] b |H (2) = ——

() —ay(n—1) = Bx(n)] - H Q) = £ By




Example System Relationships (cont.)
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Example System Relationships (cont.)

Euler’s
Equation

Plotting Transfer Function

HEQ)=—P - r_
1-ae @ 1-[acos(Q) - jasin(Q)
Group into
= p — Real&lmag]
[1—acos(Q)]+Jasm(Q)/ X

y;
H(Q) = dard
@) Ji—acos@F +[asin@)] [ o J

JH(Q) - —tan™ asin(Q) X Mag. & Angle
1—acos(Q2)

Or... Use MATLAB:

>> omega = -pi:??:pi;

>> H = freqz(beta,[1 —alpha],omega)
>> plot(omega/pi,abs(H))

>> plot(omega/pi,abs(H)) ‘ 517




Example System Relationships (cont.)

Z/Freq Domain
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Or... Using MATLAB:
>> zplane(beta,[1 -alpha])

If o < 1: Inside UC
If oo > 1: Outside UC
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Example System Relationships (cont.)

Time Domain

Z [ Freg Domain
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