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Prob. (—) Denve the state-space representation of the followmg dynamic systems and theirs “state transition
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matrix"
(10%) (i) For system .
> 7((-{:) O{/J}D/Gc@/ﬂ@l({
Find %f(t) = Ap?(t) + Biu(t) xgtog —0 and e(t~to)4: : state transition matrix
(10%) (ii)

Find L2(0) =& [ﬁgg] AE(D) + Byu(®) and oG-t

(10%) (iii) Discretize system (i) with t,= k- Atk = 0,1,2, -,
u(k) =ulk-At) = u, = constant for kAt <t < (k + 1)At, so find
Xg (O) =0

xq(k+1)] xq(k)
[vz (k + 1)] = 4a |1JZ (k)] + Biua(k), v2(0) =0

Y1 Uy
(10%) (iv) Find and prove, for | | | = Aps| ©
un

m

Ape € R™™ m-< n, the optimal solution that minimize

n

l/zzuz

i=1

4) =10 : . _—
*a(4) At = 1/ 2, with system (i), find ug, ug, u3, u3 that reach the goals and minimize

(10%) (v) For {Vd(‘D ~0

1/2 Y(u2 +u? +uz +ul)




ey BISIARIIAEE 113 B T A S
% AT MERZETEZER

HFIE - HEER SEEEH 1 0201 0 K 5 1
F2H H2H |

MOEEREE  ARERUERRER - BNESERRIEE AR LEEE Tt -
=) Consider the system shown in Fig.3 with G(s)= »27 .
s
(a). Draw the Bode plot of the system G(s)= %— (5%)
S

(b). Design a controller C(s) such that the resulting system has phase margin of 45° and
gain crossover frequency of 10 rad/s. (10%)

(c). Draw the Nyquist plot of the system G(s)C(s), and determine the corresponding gain

margin by Nyquist plot. (10%)

g

R(s) » C(s) G(s) > ¥(5)

Fig.3
: - oy 40 k,
(=) Consider the system shown in Eig.3 with G(s)= and C(s)=k, +—
(s+10)(s+2)(s+1) S

(a). With k=0, draw the closed-loop system root locus for £» > 0. (10%)

(b). What will be the value of kp such that the closed-loop system is critical stable (system
output becomes oscillating) and what will be the period of the oscillatory output
response (5%)

(c). For kp =4, determine the range of krsuch that the closed-loop system will be stable.

(10%)




