
ECE 147B Digital Control Systems: Theory and Design Winter 2012 
     

  1 / 2   

Homework 7 
 
Due:  FRIDAY, March 9, 2012, at 5 pm, in the homework boxes outside Harold Frank Hall 3120. 
 
Problem 1. State space control.  For the open-loop DT system below: 
 

ௗܣ ൌ ቂ2 4
0 1ቃ    ,     ܤௗ ൌ ቂ21ቃ 

 
Solve by hand for the control gain vector, K, that results in the characteristic equation below: 
 

ଶݖ െ ݖ1.2 ൅ 0.8 ൌ 0 
 
Problem 2. (FPW means: Franklin, Powell and Workman.) FPW 8.6 
 
Problem 3. FPW 8.12 
 
Problem 4. FPW 8.22 
 
Problem 5. For the DT system below (please note correction to numerator!): 
 

ሻࢠሺࡳ ൌ ૙.૙૝૞ࢠ
૞ૢ.ିࢠ૛ା૚.ૢ૞ࢠ૜ି૛ࢠ

  ,  with T=0.1 seconds 
 
a) Use MATLAB to generate a Nyquist plot. Use “axis([-2 .5 -1 1])” to zoom in and then “axis equal” to 
make the axes 1:1 in scale.  Would the closed-loop system G(z)/(1+G(z)) be stable? 
 
b) Use your Nyquist plot to show/calculate the approximate range of gains and range of phases for which 
the system is stable. (Label your plot as appropriate.) 
 
Below are the problems from FPW, for anyone who does not own the text. 
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