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Problem 1:
Find an observable canonical form realization (in minimal order) from SISO continuous-time
system given below:

5t2§(t) + (t = 1D)y(t) +e > y(t) = 2u(t) + 2tu(t) — t>u(t) .
Notice that gain blocks may be time dependent. Show the state space representation and its
corresponding simulation diagram.
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Problem 2:
a) Prove that a square matrix is nonsingular if and only if there is no zero eigenvalue.
b) Show that functions of the same matrix commute, i.e., T(A)g(A)=g(A)f(A).
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Problem 3:

Show that if A, is an eigenvalue of the matrix
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then a corresponding eigenvector is V' = [1 A
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Problem 4:
Find an “equivalent” continuous-time Jordan-canonical-form dynamical equation of
X, (k+1) 0 1 0 |x(&k 0 1

X,(K+D|={ 0 0 1 [ x,®[+] 1 2ju(k),
,k+)| [-2 -4 =3|xK)]| [-1 1
U
y(k){o 1} X, (K) |
X3 (k)
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Problem S:
Show the continuous, time-invariant system X = AX+ Bu is controllable, if and only if
p[?»i | - A, B]z n for every eigenvalue A,i =1---,n of A.
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