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2. If we only want to describe the input-output behaviour, then all states in that model must be both
observable and controllable.

(a) The number of observable states is 6 (out of 12), and the number of controllable states is 7 (out of 12).
Thus the largest required number of states would be if all observable states are controllable, i.e. 6 states.

(b) The lowest possible number of required states would be if only one of the controllable states is also
observable, i.e. 1 state is required.
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7. If a discrete time system is not controllable, then the origin cannot be reached. Thus, it cannot be
reachable!
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Since the controllability matrix does not have full rank, the system cannot be reachable!
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