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ENG EC/ME/SE 501:
First Quiz
1. (a) Find the Jordan Normal Form Ja of 15 pts
5 5 —4
A= 8 5 —4
12 6 -5

(b) Find a matrix U such that U AU =J,. 15 pts
(c) For the Ja found in part (a), compute e’a? in closed form. 1 () pts

2. The characteristic polynomial of the matrix

-1 2 4 -2 8
18 2 24 -12 -7
-12 -8 =3 10 4
-18 —-12 -30 4 3
3 2 -3 6 )

is of the form p(s) = s° + ags* + azs® + a28% + a15 + ap. Find the value of a4. 15 pts

3. Compute e4? where A = < g v ) 15 ptS

—Ww O

4. Let g(s) = %. Do any two out of the following four:

(a) Write down the standard controllable realization. Is this system observable?

(b) Write down the standard observable realization. Is this system controllable? 15 pt S
(¢) Write down a realization in “tandem form”.
(

d) Write down a realization in “Jordan form”.

each


Solutions

15 pts

15 pts

10 pts

15 pts

15 pts

15 pts each
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2. Given that

-1 2 4 -2 8
18 2 24 -12 -7
A= -12 -8 -3 10 4
-18 -12 -360 4 3
3 2 -3 6 5

CharacteristicPolynomial[A, s]

315108-18024 s+4837 s?2+305s%-7s*+5s°

Hence a 42-7.
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