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1 	 fhc system 15 described as 
x(t),"," Ax(t )+ßu(t) 

}(I )-.l'x(t) 


Where A, H and C are constant matnces 

Ans"", er thc fo l!O\Hng questions 

(a)( 予 pOll1ts)Ho叭 to check the BIB() stabllity of the system'J 

(b) (5 points)How to check Ihe controllabllity and obser、 abihty ofthe system? 
(c) (5pc凹的 )llowtod前ive the t圳的fer fun叫1011 ofthe 叮stem? 

(d) (10 points)AXjλ丸 AX， λwhere λ 手。岫 .0 

If )1 芋 λ岳， please sho\\- that X] and .\.": 3re JlIlearly mdependenl 

(e) (1 0 points)Can you tind a llonsJn gular marrÎx Q and jet Q-l AQ be a diagonal 
matrix for any ma↑nxA'予 

If your answer 15 y的 please show how to fmd the nonsingular matnx Q. If 
your answcr is 110, please explal>1 'vVhy" 

(f) (5 points) What 的]ordan form matnx? 

2. 	 (a) (1 0 pointsl Show the ad、 antagö、 and dlsad、'antages on analog controller 
創ld digltal con• roller 
(b) (1 0 points) HO\v tυdeslgn an analog and a digJtal controller for a DC 
起rvo moto f, respectl吋ly. (Just show the deslgn concepts) 

3. 	 (20 point吋 Write duwn lhc ddílllt \Ol1 ofGalll ll1 argin and phase margin and 
explam how to use )!aill margin and ph部c margm 10 check Ihe system.s 
stability 

4. 	 (20 poin的) for a controllab[c 丹 stelJl， we can use slate fcedback to stabilize 
an ullstahle system. Please sho\v thal the state feedback Wlll not ch血 ge the 
controllability and nwy ( or may no1) change 出e observability 


