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Control and Stability of Linear Systems

Contprehensive Exarn (221)
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Prob. 1: (10 points) Find the characteristic polynornials and rninimal polynomials
of the following l)tatrix

/2 o o\
fozo|
\0 0 2/

Prob. 2: (20 points) The dynamics of a specific systern is described by

( ''\="'t-4, r'r:rr-j.+\/ull.
I( v=rf +u'2l

(a) Find all stationary points.
(b) Linearize the systern around the statiolary point corresponding to 16 : J.

Prob. 3: (20 points) Computc thc transfcr function of thc systcm

where /-z r
I.l:l r) 0

\0 0

Is this systern BIBO stable?

I i = At+bu
\ u="'+,,

j,) ':(r) ":""'

Prob. 4: (20 points) (a) If the exponential matrix of

{= ( i, i, l,)

At hl(t) t+t t
h2(t) h(t) -2t+1.

what is lr,(t). i = 1,2.3?
(b) Find a matrix -4(i) such thar

1 :to2-
P-4

e2

(a

is giveu by

a,rrr,:(l ,)



is the state trausitiorr matrix of the homr.rgeneous ODE :/ : A(t)r:.

Prob. 5: (10 poiuts) Consider the matrix

/t r \4=(; -;J
(a) Compute c'1.
(b) Is tlre slstcrrr .r/: -'{.r a-s,u}rtotir:arl' stable? wrat abour nrargina v stabre'i

Prob. 6: (20 points) Consider the system

Ir':@-bk)r+bu.
la:o'

x'here

,-(0 t \ /n\
'=(,0 o)u (;, *:(.lrL2)'c=(or)

arrd I1. ,k2 are scalar constantb.
(a) Cornp.te the system's transfer function, leaving your answer as a function of
the constants 11 and ft2.
(b) Determine values for 4.1 and k2 such that the transfer function is equal to

s2+s+1


