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Solve the following problems, given the augmented MPC dynamics,

Xa(k+1) = @axa(k) + TaAu(k)
y(k) B Caxa(k), X, € IR”“’,Fu c Rn-&-pxmlca c ]Rpxn-i-p.

1. For a predicted horizon N, derive an equation that relates the predicted outputs to x, (k) and the
MPC variables Au. That is, derive matrices W, Z in this equation:

y(k+ 110 AuA(LIlc(Pl)
y= | ¥k f?'k) — Wxa(K) + 7 : = Wa, (k) + ZAUL
y(k + Ny[k) Au(k +'Np —1)



2. Derive the optimal AU* if the given cost function is (without constraints):

J(AU) = %(r —-Y)'Q(r-Y)+ %AUTRAU, Q=Q">0,R=RT>0.

3. Suppose that you're given the following constraints on the rate of change of the control action:
umin S AU S umax.
Wrrite the corresponding optimization problem in the following form:

minimize J(AlU)

subjectto  g(AU) <0,

where g(AlU) is a linear set of constraints.



