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@/ 6. Let A = [g ;] and B = [g] and consider the state feedback law v = Fx in order to

get desired closed loop poles, i.e. desired eigenvalues of (A + BF'). Choose the right
option(s).
(a) There exists a unique feedback law u = Fx to place closed loop poles at -2,-3.

(b) There does not exist any feedback law u = Fz that places closed loop poles at
-3,-1.

(¢) There exist non-unique feedback laws u = Fz that place closed loop poles at -2,3.
(d) There exist a unique feedback law u = Fz that places closed loop poles at -3,3.
. In continuation with the A and B defined in the previous question, pick the right
statement(s) from below.
(a) (A, B) is controllable and poles can be placed anywhere.
(b) (A, B) is uncontrollable g :
(

(c) (A, B) is uncontrollable and pole/zero cancellation would happen in C(sI — A)~'B
for any C' (which is 1 row and 2 columns).
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@E. Suppose G(s) = & and consider a state space realization (A, B,C, D) of G(s) in which
A is 2 x 2. Pick all the right statement(s).
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(b) Any A matrix of the state space realization would be of rank 1 and both eigenvalues
would be zero.

(c) Any A matrix of the state space realization would be non-diagonalizable.
(d) “SAmrorewesos—and—posstbiityal pole/zero—caneetatiomr s TrHEont—me=henee
y state space realization (with eigenvalues of A as poles of G(s)) would be
controllable.
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@_9. Consider A and B in a so-called canonical form as follows.

0 1 0o .- 0 0
0 0 r .- 0 0
A= ¢ i .1 | adB= |
0 0 o - 1 0
—ayp —ay —Q -+ —Qp_] 1

and v = Fx in order to achieve desired closed loop poles, i.e. desired eigenvalues of
(A + BF). Pick the statement(s) from below that are right for any values of a; above.

(a) A is always diagonalizable.

(b) (A, B) is always controllable.
)
)

(c

Eigenvalues of A are roots of the polynomial 5" 4 a,_18"" ' 4 -+ 4+ a15 + ao.

(d) If the desired closed loop poles are specified as the roots of the polynomial: s™ +
dp_18" 1+ - -+ dys + dy, then solving for entries of F' needs mere ‘differencing’ of
corresponding coefficients.
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