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注意事項： 

1. 本試題共【4】題，配分共 100 分。 

2. 請按順序標明題號作答，不必抄題。 

3. 全部答案均須答在試卷答案欄內，否則不予計分。 
4. 考試時間:二小時。 

 
1. Consider the system Ax b=  which has many solutions, where Rn mA ×∈ , n m< , and 

TAA  is nonsingular. Find the minimum norm solution x% . 
 
2. Given the ARE  
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The associated Hamiltonian matrix is 
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. Show that M has no pure 

imaginary eigenvalues under the controllability of (A, B) and observability of (C, A). 
 

3. Let ( )12 .2 2 2
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x x x u J x x u∞= = = + + +∫& & x u dt  Find the optimal control law u*. 

4. Consider  the first-order plant uxx +=& , xy = . The control law 5u x= −  is an 

optimal law for this plant. 
(a) Calculate the observer gain adopted as the steady-state Kalman filter gain with the 

weighting matrices Q =1 and R=1. 
(b) Find the transfer function of the observer-based controller (from y to u). 

 
 




