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Choose any four out of five problems.
Please specify which four listed below to be graded:
1) 32) 33) 34 5
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Problem 1:
Consider the system

12 2
x(k+1) = {0 Jx(k) + Mu(k)

vy =[1 k)

and let x(0)=0 and u(k)=1,n>0.

a) Determine {y(k)}, k > 0 by any approach.

b) Ifitis known that when u(k) =0, then y(0)= y(1) =1, can x(0) be uniquely determined? If
your answer is affirmative, determine x(0).
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Problem 2:

Let
0O 1 0 0 O
-1 0 1 0 0
A=0 -1 0 1 0],
0 0 -1 0 1
10 0 0 -1 0]

Find e® and sin At
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Problem 3:
Show that there exists a similarity transformation matrix P such that

0 1 0o - 0
0 0 I - 0
PAP' =4, =| : A R
0 0 0o - 1
| 7% TO Ty e 7O,
if and only if there exists a vector b € R” such that the rank of [b Ab - A”“b] is n.
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Problem 4:
Consider the matrix

0 0 1 0
show that its characteristic polynomial is given by
AV =2 +a M +a, )l o +a,.

Show also that if A, is an eigenvalue of 4, then [Kf AN, l]T is an eigenvector pf A
associated with A, .
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Problem S:
Consider the system representations given by

0 1
x(k+1)={0 ) 2}(1{){_ Ju(k)
yky=[1 ey +[1 0Juth)

and

0 1 0
f(k+1):{_ , Jf(k)j{l}u(k)

y(ky=[1 ofg(k)+[0 1uk)
Are these representations equivalent? Are they zero-input equivalent?
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