
EEL 4612 Homework # 2 – Due Feb 11 

1. State and prove the Cayley-Hamilton theorem.
2. Is the following system completely (a) state controllable, (b) observable, (c)

output controllable?
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3. Compute exp(At) for the A matrix above using all 2 methods taught in class, 
namely, Laplace, and diagonalization.

4. Show that the system is not completely observable

�
𝑥𝑥1
𝑥𝑥2
𝑥𝑥3
�
̇

= �
2 0 0
0 2 0
0 3 1

��
𝑥𝑥1
𝑥𝑥2
𝑥𝑥3
� + �

0 0
0 1
1 0

�𝑢𝑢 

𝑦𝑦 = (1 1 1) �
𝑥𝑥1
𝑥𝑥2
𝑥𝑥3
� 

5. Show that the system in Problem 2 is completely observable if the output is
chosen as
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