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An English Translation:

Control Theory

4

Answer the following questions. Show the derivation process.

(i) Figure 1 shows a control system, where P(s) is given by

1—s
P(s):m.

Here, r is the reference input, d is the disturbance, u is the control input, and y is

the observation.

(a) Find the impulse response of P(s) and sketch the gain diagram of P(s).

1
(b) Find C(s) such that the transfer function from r to y is —————. Determine
s2+ 2542

the internal stability of the control system when the obtained C'(s) is applied.

(ii) Consider a linear dynamical system given by the state equation

d

E:{j(t) = A(E(t) -+ Bu(t>7 y(t) = C:C(t)

where z(t) € R" is a state vector, u(t) € R is a control input, y(f) € R is an

observation output, and | denotes transposition.

(a) Prove that the system is controllable if the controllability Gramian
t T
/ e *BBTe 4 %(ds
0

is positive definite for arbitrary ¢ > 0.

(b) Find a minimal realization (A, B, C') such that the transfer function from u to

1
ylS;.
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Figure 1: Control system



