3. Consider the block diagram shown below:
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ﬂi’ — Bf g éﬁ #-1 %'J ";‘(‘7{% <1§§%’. ) (a) (15%) Sketch the root locus for K >0.
(b) (10%) Determine the range of K that makes the closed-loop system stable.
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4. Given the magnification curve of ]G( j'a))l s for the transfer function G(s) as shown
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1. Please explain each of the following statements. 10

(a) (10%) The dynamical system is controllable and observable.

i
1
(b) (10%) The linear time-invariant system is detectable and stabilizable. o Vo |
(¢) (5%) The Kalman decomposition theorem could be used to identify the unobservable g -10 E
modes of a linear time-invariant system. § 20 E
(d) (5%) The separation principle could be used to obtain a simple design of the state \
feedback gain of an observer-based state-feedback control system. S0 N E N
40 ! ]
2. Let E(s) denote the input of an ideal sampler, and let £°(s) be the corresponding output. S0l 09593 E } B
Given the block diagram of a discrete-data control system shown below, 60 - : \!EL e
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R(s) Y _E(S)* Ideal Sampler -E;'QD G(s) »C(s) 10 Freque:::y(rad!sec) 10

(a) (15%) Determine the transfer function G(s).

H{(s) e (b) (10%) Sketch the phase plot of G(s).

(a) (10%) Draw the equivalent signal flow graph of the system.

(b) (10%) Derive the closed-loop transfer function G(z)= %Z—; .
z




