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Linear Control Theory

4

Consider the linear continuous-time system described by the transfer function

b —s
P(S) = me .

-where ¢ and b are real constants.

Answer the following questions.

(i) Let u(t) and y(t) be the input and the output of this system at time £, respectively.
Find the values of @ and b such that y(¢) asymptotically approaches the line y = 2t—4

when u(t) is a unit step signal.

(i) Let (a,b) = (0,1). We wish to design a constant gain K > 0 for the feedback
system shown in the figure below, where r, d, ¥, and e denote the reference signal,

the disturbance, the plant output, and the tracking error, respectively.
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Answer the questions (a)—(c).

Y

(a) Sketch the Nyquist plot of P(jw) for 0 < w < +o0.
(b) Determine the range of K > () that stabilizes the feedback system.

(c) Let both r and d be unit step signals. Denote by e, the steady state value of e.
Compute the infimum of |e;| over the range of K obtained in (b).



