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Q1.

Given two nonzero vectors B, CT € R™ consider the system

¢ = BCx+ Bu
= Cx.

(a) Obtain the state transition matrix. Characterize stability in terms of A := C'B.

2 = (CBz+(CBu
(b) Is this system zero state equivalent to { }?
y = z



Q2.

For each of the below cases determine the stability of the system 2+ = Ax.
(a) ATA-T<0.
(b) ATA-T=0.
(c) ATA-T>0.



Q3.

For A, B € R™*" consider the LTV system
i=e MBely.
(a) Obtain the state transition matrix ®(t, 7). Hint: employ z(t) := eAx(t).

(b) Find the solution x(t) given that Az(0) = ax(0) and Bz(0) = Sz(0) for some «, 5 € R.



Q4.

For y € R” and Q = Q7 > 0 consider the system

i+Qy=0.
z = Ax
(a) Obtain a state space representation { c }
y = Cuz

(b) Find a block diagonal P = PT > 0 that satisfies ATP + PA = 0.

(c¢) Can A have a 2 x 2 Jordan block?



