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An English Translation:

Modern Control Theory

1

Consider a linear dynamical system given by the state equation

d

E.L‘(f) = Az(t) + CTu(t), y(t) = Cz(b),

where A € R™", C € RY™", x(t) € R" is a state vector, u(t) € R is a control input,

y(t) € R is an output, and ' denotes transposition. Answer the following questions.

(1) Describe the definition of the observability of the system.

(ii) Show that if the system is observable and the real parts of all the eigenvalues of A

are negative, then there exists a positive definite matrix P € R™*" that satisfies

PA+ATP+CTC=0.

(iii) Let & be a positive integer, and n = 2k + 1. The (i, j)-entry (A);; of A, and the i-th
entry (C'); of C' are given by
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Then, determine the observability of the system. Furthermore, find the dimension

of a minimal realization of the system.



