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Problem 1 (25%). Let G1(s) = and G,(s) = be minimal realizations. Prove that
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and that this realization is minimal as well.
Problem 2 (25pt). Prove that (C, A) is observable iff there is no vector n # 0 such that C(sI — A)~'n = 0.
Problem 3 (50pt). Consider the following transfer matrices:
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1. Construct their Gilbert’s state-space realizations and calculate corresponding realization poles, in-
variant zeros, and their directions using the state-space formulae.

2. Construct the state-space realization of G,(s)G1(s) using the formula from §4.1.1. Is it minimal?
Explain why.

3. If the realization in the previous item is not minimal, find its hidden modes and construct a minimal
realization of the system.

*Computations may be done with whatever numerical or symbolic tools. But the logic should be explained and proofs given.



