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An English Translation:

Modern Control Theory

Consider a linear dynamical system given by the state equation

-C%x(t) = Az(t) + Bu(t), y(t) = C=z(¢)

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

observation output. Let _
-1 1 0 .
A_[l | _2},3_[1],0_[1 2],
and T denotes transposition. Answer the following questions. Show the derivation process.

(i) Let u(t) = 0. Determine whether there ex1sts a symmetric positive definite matrix
P € R?*? such that V(z) = " Px satisfies —V(m(t)) —2(t) Tz(t).

oo

() Lot u(t) = 0 and W(z(0)) = / " 5(8)Tz(t)dt. Then, find the maximum value of
, N = =
W (z(0)) under the constraint z(0)Tz(0) £ 1. -

(iii) Determine whether u(¢) that minimizes J(u) = / (y(t)® +u(t)?) dt can be fepre—
sented as u(t) = [-1 k] z(t) by choosmg a suitable & € R.

(iv) Let z(0) = [(1)] . Find z(¢) under the control input u(t) that minimizes J(u) defined

in (iii).



