Week 11 Homework Solutions

Problem 1. (20 points) Consider the following system,

£=—7x+2y,d—y =—6x
dt dr
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Find the solution &(t) = [ }for the given initial condition &(0) = l:l}
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Problem 2:
(i=1,2) below,
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a) Change the state variables and write new state equations for the new states:
& =3x, +2x,,&, =7x, +3x,.
b) Is the system controllable?

Given the state space description of the system in terms of x
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Problem 3. (25 points) Consider the system,
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a) Write the differential equation governing the dynamics (Note that the transfer
function of the system is given in the block diagram);

b) Write its state-space representation;

¢) Is the system controllable?

g-"‘L'A';m‘: Q) \/(5)::UU) G-U) e f
SH¢

> Yot g=osus) o O
Ta‘d.\a (VMR J—-‘*,{GCQ Tmf'fbvmr W dlwv\,
V&) + FY&) = zjwc)
ua"L:W\ ,._(_ s
by P 3‘[ U, we 8—?* yU)— g M) - -S:Y(J)éx‘
Db we defive xi= Fuo) - o)

Us)

o

wee hae X, = (105 - E v 2 o) X , - - @
et v we d{f*\f— = —<yu)
We hawe SKy = -—Lf-Y(s) .—_-L(»Xl _ o @

e Qﬁ{uw\ﬁ‘w @@, foke “veng g J_Df(%% Wf”"‘"
X®)= X (k) $Utt)
Xalt) = =4 X (k)
-me\ eSfUO\'H@—Y\ @, y(*):x\t—k)_
Soslf’ms‘mm Neseben o X= g ] 7 f
X
Y (_4 N *( ]u

Y= o]x







Problem 4:

For the circuit shown. find conditions on the system components R, Ry, (7, and C; that
result in an uncontrollable system. Consider v, 10 be the input. and v} and v3 1o be the

state variables.
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Using the KVL,

Vg = R|C1——+v| Vg = R2C2 ‘ddit'z"+v2
v 1 R vy =-— l ! v
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The state space cquation is in the JORDAN form, and obviously, if RCy= RCy, the
system is UNCONTROLLABLE.



