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(i) B2 S Wx e S &b Az € S 2l s T LAY,
(i) #RZeR Sy = span{B, AkB,...,(Ax)"'B} L3S = Sx THHT LZRE.
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(iv) 22Tl n=3,
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An English translation:

Modern Control Theory
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A linear dynamical system is described by the state -equation

dr
prie Azx + Bu,

where z is the state, u is the input, A € R®*", and B € R™*!, Define Ax = A+BK for the
state feedback gain K € R'*™. Define the subspace S = span {B,AB,...,A™ !B}, where
span denotes the subspace spanned by the vectors in the brace. Answer the following

questions.
(i) Prove that Az € Sifz € S.
(ii) Define Sg =span{B, AkB,..., (Ag)"'B}. Show that S = Sk.

(iii) Let the linear map Ax : S — S be defined by Agz = Agz for z € S. Denote
A, = A when K = 0. Prove that Ax = A holds for K satisfying KA'B = ( for
i=0,1,...,dimS — 1 when dim § < n.
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Show that dim S = 2. Calculate the matrix representation of Ay when the basis of
S is given by {B, AB}. Obtain all the feedback gain K for which the characteristic
equation of Ax is (s +4)°.

(iv) Let n =3,



