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1. Given a matrix A=

- o O

0
1 0 |, find e™ by (a) Caley Hamilton theorem (b) Laplace
5 3

Transform. (20%)

2. Show that if 4 is an eigenvalue of A with eigenvector x, then f{4) is an eigenvalue of f{4)
with the same eigenvector x, (20%)

3. Given a transfer function matrix

55-10 -6
3 Is+1 s+4 _— o
G(s)= 3 2ot | find the realization by column. (20%)

GBs+D(s+3) (s+4)

4. Given a linear time invariant system (A, B, C, D), show that the transformed system
(4,B,C, D)obtained by the equivalence transformation from (A, B, C, D) with the
nonsingular equivalence transformation matrix P has (a) the same eigenvalues as (A, B, C, D)
(b) the same transformation matrix as (A, B, C, D). (20%)
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5. Show that the pair (A, C) is observable if and only if W.()= EeAT’CTCeA'dT is

nonsingular for any t > 0. (20%)

6. Reduce the state equation
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to a controllable and observable state equation. Please explain your answer.  (20%)

7. Given a single-input single-output system (A, B, C, D) show that the system is a minimal
realization if (A, B) is controllable and (A, C) is observable. (20%)




