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注意事項注意事項注意事項注意事項： 

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. (25%) Show that the maximum value of 2 2 2x y z+ +  on the surface 2 2 2 2 3( / 3)x y z r= is 

2r . 

2. (25%) Let the plant ( ) ( ) ( )x t Ax t Bu t= +&  where 
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and [ ]1R = . Determine the optimal state feedback control ( ) ( ) ( )u t K t x t= − . 

3. (25%) Consider the following system 

  

[ ]

1 0 1 0
( ) ( ) ( ) ( ), { ( ) ( )} ( )

1 1 0 1

( ) 1 1 ( ) ( ), { ( ) ( )} ( )

T

T

x t x t u t v t E v t v t

y t x t t E t t

τ δ τ

ω ω ω τ δ τ

     = + + = −     −     

= + = −

&

 

where ( )v t  and ( )tω  are independent white noises with zero mean. Suppose that the 

estimator gain matrix [ ]8 14
T

eK = − . Calculate the steady-state covariance matrix of 

the estimation error. 



4. (25%) Consider a discrete-time control system defined by  

( 1) ( ) ( )x k x k u k+ = + , (0) 1x = .  

Determine the optimal control ( ) ( )u k Kx k= −  for the performance index: 
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