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An English Translation:

Modern Control Theory

[]

Consider a linear dynamical system given by the state equation

d

Za(t) = Az(t) + Bu(t), 2(0) = w0, y(t) = Ca(t)

where z(t) € R? is a state vector, u(t) € R is a control input, y(¢) € R is an observation

output, and zg € R? is an initial state. Let

-1 0 1 1
A=|-21 1|,B=|2|,C=[1 -1 2.
-3 3 -2 1

Define two linear subspaces of R? by
O ={zo:y(t) =0 for all t if u(t) =0 for all ¢}
and
C={[B AB A’B]v:veR’}.

Answer the following questions. Show the derivation process.

(i) Obtain a basis of O and a basis of C.

(i) Find a triplet of linearly independent vectors e;, €5, e3 € R3 such that e; € O and
es € C. Then, obtain the coordinate transformed state equation having the state
vector z(t) such that Tz(t) = z(t) with T = [e; ey e3] € R¥.
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(iii) For zp = | 0 |, find u(¢) that minimizes
1



