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An English Translation:

Modern Control Theory
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Let a linear dynamical system be given by the state equation

dz
EZ—Ax+Bu, y = Cz,

where z(t) € R® is the state vector, u(t) € R is the control input, and y(t) € R is the

observation output. Moreover, let
10 1
=l o=[f -t
where a is a real number. - Answer the following questions.
(i) Determine the controllability and the observability of the system.

In what follows, let a = 1.

(i) Obtain the state equation of a full state observer in such a way that the error

dynamics has the eigenvalues {—1, —2}.
(iii) Let &(¢) € R? be the state of the observer constructed in (i), and define
u=[-3 —3|£+v

" to close the feedback loop, where v(t) € R is an exogenous input. Calculate the

eigenvalues of the closed loop system and cbtain the transfer function from v to y.



