Pll1.1 \‘l The system with feedback is given by
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where #1(0) = 1, and x2(0) = 0. The characteristic equation is
s4+2 1 .
det[sI — A] = det =s(s+2)+1=s+2s+1=0.
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The roots are 510 = —1. The solution 15
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x(t) = _ x(0) =
da1 oz a2
since #1(0) = 1 and 24(0) = 0. We compute the elements of the state
ransition matriz as follows:
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dar(t) {H-+?H+1
therelore
zaft) = te™ .
Siilarly,
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sult) =L {.‘.1'"’+2.-4+ J} '
- Therefore,
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where +(f} is the command input. A state variable representation af the

plant s
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y=[n 1]14-[11Ju.

The closed-loop transfer function is
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To meel the performance specifications we need w, = 4.8 and § = 0.820,
Pherefore, the desived characteristic polynomial is
als) = 8% + 2(0.826)4.85 + 23 = &* + Bs + 23 .

Fouating coctlicients and solving for by and ko yields o = 19 and &) = G.
Soelecl a = 23 to obtain zero steady-state error fo a step wput.



I’11.16 | Let
i =—JHKx.
Then, Ackermann’s formula is
K=1[0,0,.,1P; 'g(A)
where g(s} is the desired characteristic polynomial, which in this case is

gls) = 5+ 4548 .

A state-space representation of the lirub motion dynamics is
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The controllability matrix is
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Also, we have

G{A) = A” +4A 81 =

Using Ackermann’s formula, we have

K=[2 §.



