w178 BINLREIARER 104 B EERR B AGHHGE
REHEA : BT R A

BIBHE ¢ IR HELEM ¢ 0211 BIK : 2
Bi1RE-$1H
M OFAFFER  AREATHEREES o EREESREE - WARBHR LSS > A TEto -
1. A unity feedback control system has the open-loop transfer function G(s) = ———-é——- . (20%)
. s(s+Cw,)
(a) Compute the sensitivity of the closed-loop transfer function to changes in the parameter 4. (5%)
(b) Compute the sensitivity of the closed-loop transfer function to changes in the parameter ¢ . (5%)
(c) Compute the sensitivity of the closed-loop transfer function to changes in the parameter «, . (5%)

(d) If the unity gain in the feedback path changes to a value of positive f =1, compute the sensitivity of

the closed-loop transfer function to changes in the parameter S . (5%)

y=A, M, +M_B__ and 7 is an cigenvalue of A.

nxm nxm=" mxm

2. Suppose a function A is defined by A(M,,

Please show that 7, =7,=4 +u,, for i=1,2,--,n and j=1,2,--,m  where 4 and H; are the
eigenvalues of A and B, respectively. (10%)

3. (a) For a linear time-varying system, please give the definition that an impulse response matrix G(t,7) is
realizable. (4%)

(b) Please prove the theorem that a 4XP impulse response matrix G(t,7) is realizable if and only if
G(t,7) can be decomposed as G(t,7) = M(t)N(t) + D(1)3(t - 1), for all t>1, where M, N, and D

are, respectively, qxn,nxp,andqxp matrices for some integer n. (16%)

. 0.1 +1 . . .
4. Realize the lag-lead compensator G.(s)= ks > with a passive network and an active
s+0.01 A\s+10

network, respectively. (25%)

5. Using Laplace transform methods, solve for the state-transition matrix, the state vector, and the output
¥(t) of the following system for a step input #(¢): (25%)
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x=!:_8 _6}x+i:1]u(t); y=[4 3]x; x(0)=[0:|




