
1. Consider the following linear dynarnical system 
X = A X + B U  
Y = C X  

(i) Please state the separation principle for this system. 

(ii) Under what conditions, the separation principle will be true for a general 
dynamical system. (25%) 

2. For the servo control system as shown: (25%) 

(1) Derive the closed-loop tracking transfer function Hd, ( s ) = ~  

(2) If it is desired to assign the closed-loop poles at - 10 f j10 and - 10, find the 
controller parameters K,, K, and P . 

(3) Find the zero of the closed-loop tracking transfer function. 
(4) Find the steady-state value of output x due to: (a) unit-step load force disturbace 

change; (b) unit-ramp load force disturbance change. 
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3. Consider the following system 

Y =[I Olx(k) 
(a) Is this system stable ? 
(b) How to control the system by state feedback with all system poles at 0 ? 
(c) How to control the system by state-estimation-based output feedback with 

all system poles at 0 ? 

4. Consider the following polar plots in which (a) and (b) are minimurn-phase system 

and (c) is nonminimum-phase system. Write the possible corresponding transfer 

function and the root locus. 

(a) 


