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Q1.

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

¢ = BCz+ Bu
y = Cz.

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

: = (CBz+CB
(b) Is this system zero state equivalent to { ‘ “ }?
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Q2.

For each of the below cases determine the stability of the system z+ = Axz.
(a) ATA-TI<0.
(b) ATA-I=0.
(c) ATA-TI>0.
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Q3.
For A, B € R™*" consider the LTV system

i =e ABeAty

(a) Obtain the state transition matrix (¢, 7). Hint: employ 2(t) := e*tx(t).
(b) Find the solution z(t) given that Az(0) = ax(0) and Bz(0) = fz(0) for some &, BER.

' |

- A_ o i
) z:s‘_ie Gk o oM LT

At
_ At +-eM{e gett j[x

ety s ReAtx - (A+8) et . ;

B+d)z
(A48 Y (¢ -15)

_At
Nowt, xiH = e 2 (+)

AL (AB)(4-ts)
€ z (.{‘a) i

t (ARt
-AE B) 1+-15) e‘“"x{{o)

At (A8) (+-1) AT
e r

=

19) Axlo) = g x(0) ] x13) IS a2~ e;a,(?/\vec-}-ar
' =7 obF Lot AL @
Qxlo] = f¥t) o ot A &S |

=> ;Blht) = e
e S

=5 WR)x10) = (rB)x1d) =5 X3 i3 & ag"/‘"‘;rw
ot 448 |
-A (MRt

=y x{o) is 3lso a e.i?(e,\\l@(}w ob e ¢
—at e(ﬂF)f

with eige)\va'uf’ﬁ e, L resp

l'“o‘”,r XH‘) = %[{'(Q}XQD)
At
= e ewg)fx{o) ?

e"“ { éﬁlﬂm%x[o})

3t
:e,«te{au-,?)i‘“b) . & Z

}




Q4.

For y € R® and Q = QT > 0 consider the system

j+Q 'y=0.

T
(a) Obtain a state space representation {
¥

Az
Cz

}_

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

(c) Can A have a 2 x 2 Jordan block?
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