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An English Translation:

Linear Control Theory

4

A feedback control system is given by the block diagram shown in Figure 1, where P(s)

is a control plant, C(s) is a compensator, ¥ is an output, » is an input, u, is a control
command, ¢ is an crror, d is a disturbance, and 7 is a reforence input. Answer the following

questions.

(i) State the definition of the stability of the feedback system.
In what follows, assume that the compensator C(s) has the structure shown in Figure 2.
Here, G(s) and K(s) are transfor functions, and we assume G(s) = P(s).

(i) Calculate the transfor functions from r to e, r to u, d to u, and d to ¢, respectively.

(iif) Assume that P{s) is stable. Show that the feedback system in Figure 1 is stable if
and only if K'(s) is stable.

(iv) Let P(s) and K (s) be given as

1 b
e K {(5) = .
2+s+1 (s) s+a’

where @ and b are real constants. When r is the unit step function, the steady state

P(s) =

value of the output y is 1. When r = sin{, the steady state amplitude of the output
y is 2v/5/5. Caleulate @ and b.
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Figure 1 Feedback system.
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Figure 2 The structure of the conpensator C(s).



