Lecture Notes 9/9/2009:  Z-1 of Rational Functions and Sampling
Inverting Rational Z-Functions
· Rational X(z) are very important in signal processing
· Example:  
[image: image17.emf], where P(z) and Q(z) are polynomials
· Steps to invert…
1. Factor the numerator and denominator… 
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, where a is a constant.

2. Partial fraction expansion

3. Use geometric series to expand

4. Obtain x[n] by comparison with 
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· Observe…

· 
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 can be recovered (up to a constant multiplier) from its zeros and poles.

· Example:  

X(z):  
Two zeros @ z1 = j, z2 = 4 

Three poles @ p1 = 2j, p2 = 3, p3 = 5
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Noting:
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Sampling
· Sampling enables the conversion from analog to digital
 sample

       sample
Analog Signal     (
DT Signal    (    Digital Signal
· How to sample…
· Simple scheme for sampling an analog signal


T – period sampling

τ – length of interval during which switch is closed

τ/T – duty cycle
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Note:
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· Fourier Analysis of Sampling
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· Note:  Trick – 
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· Ideal Case

τ ( 0… better known as delta-functions
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