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T Coombollable? Vhat's Hhab?
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3. Uncontrollability
Consider the following discrete-time system with the given initial state:
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(a) Is the system controllable?
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(b) Is it possible to reach X[T| = [4] for some ¢ = T'? For what input sequence ultjuptotr =T —1?
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(c) Is it possible to reach X[T] = [3] for some t = T'? For what input sequence uftjuptot =T —1?
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Feedback
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1. Eigenvalues Placement in Discrete Time

= 2x
Consider the following linear discrete time system [ L/ & z
a0 )
Xt+1] = [2 4 X[t] + 0 ult] +wit] (1)
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(b) Derive a state space representation of the resulting closed loop system using state feedback of the form
umzplbhm
Hint: If you’re having trouble parsing this expression for u[t], note that [kl kz] is a row vector, while
X[t] is a column vector. What happens when we multiply a row vector with a column vector like this?
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(c) Find the appropriate state feedback constants, ki, k,, that place the eigenvalues of the state space rep-
resentation matrix at A; = —%, A= %
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(e) Suppose that instead of [(1)] ult] in eq. (1), we had [1

] ult] as the way that the discrete-time control

acted on the system. As before, we use uft] = [kl kz] X[t] to try and control the system. What would

the eigenvalues be? Can you move all the eigenvalues to where you want? Give an intuitive explanation
of what is going on.
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