
Electrical & Computer Engineering, Virginia Military Institute COL 

Squire  

 

EE431 Notes Lecture 20 
 

 

Read 4.3 (4.4.1-4.4.3) 

HW PS #20 

Admin 
Obj Transfer functions 

 Review 

 Geometric interpretation 

 BIBO stability 

 

 

Transfer Function 𝑯(𝒆𝒋𝒘) 

1. How to find given: 

h[n] _________________________________ 

DE  _________________________________ 

Block diagram _________________________________ 

Filter specs _________________________________ 

 

2. Forms 

 

 z−1 z 

Polynomial 

 

 

 

 

Factored 

 

 

 

 

 

 

3. Poles 𝜆𝑘, zeros 𝜉𝑘 

 

𝜆𝑘𝜉𝑘 may be complex 

  

To plot:_____________________________ 

 

 

4. Frequency Response from 𝐻(𝑧) 
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Geometric Interpretation of |𝑯(𝒆𝒋𝝎)| 
 

Derivation. E.g. 𝐻(𝑧) =
(𝑧+𝑗)(𝑧−𝑗)

(𝑧+1
2⁄ )(𝑧−1

2⁄ )
 

 

 

 |𝐻(𝑒𝑗𝑤)| = 

 

 

 

 

 

 

 

z plane 

 

 

Note:   Symmetry around horizontal axis 

          What ω = 0, π geometrically means (low/high freq) 

          What a zero on unit circle does to frequency response 

          What a pole on unit circle does to frequency response 

 

 

Demo 

 

 

 

 

BIBO Stability 

  ∑  |ℎ[𝑛]|∞
𝑛=−∞ < ∞  

 ROC includes unit circle 

 

Demo 


