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%x(t) = Az(t) + Bu(t), y(t) = Cx(t), x(0) = B
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An English Translation:

Modern Control Theory

Consider a linear dynamical system given by the state equation
d
Salt) = Aa(t) + Bu(t), y(t) = C(t), #(0) = B

where A € R™", B e R™! (C e R™" x(t) € R" is a state vector, u(t) € R is a control
input, and y(¢) € R is an output. Let M, = [ B AB --- A"'B } and T > 0 be a

constant. Answer the following questions.

(i) Show that, for any input u(t), 0 < ¢t < T, there exists v € R"” such that M.v = z(T).

(ii) Suppose that M, is nonsingular. Then, show that, for any v € R", there exists an

input u(t), 0 < ¢ < T such that z(T) = v.
Let matrices A, B, C be given by
A:{g é],B:H],C:[l 1],
and u(t) = —sint for 0 <t < 7.
(iii) Find u(t),t =2 T that minimizes the cost function
/ " u(t)? + y(t)dt.
T

(iv) Let V(T') denote the minumum value obtained in (iii). Then, find 7iﬂnfO V(T).
>



