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Problem 1
Given the system:

xi(k+1) 1 0 0Of |x1(k) 1
X2(k+1)| =10 —1 O |x2 (k)| + |2] u(k)
- o o )

determine the sequence u(0), u(1), u(2) so that the system passes from
the state (0,1,0)7 at instant O to the state (1,1,2)7 at instant 3.

Problem 2
Given the system:

xi(k+1) -1 0 0| [x1(k) 2
{xz(k+1)] = {0 2 O] lxz(k)] + !1] u(k)
X3 (k—|—1) 0O 0 -2 X3 (k) 0

determine the sequence u(o), u(1), u(2) so that the system passes from
the state (0,0,0)7 at instant 0 to the state (3,2,2)7 at instant 3.

Problem 3
Given the system:

xi(k+1) -1 0 0| [x1(k) 1
|:X2(k+1)] = {0 —2 O] [Xg(k)] + [1] u(k)
X3(k+1) 1 o -1 X3(k) 1
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01 -2

Yo(k)

determine if it is completely output controllable, and calculate
the sequence u(o0), u(1), u(2) so that the system with initial state
(0,0,0)" has anoutput y(k)=(2,2)" atinstant3.

What would happen if the value of C changes and becomes the

following?
112
C= {2 2 4}
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Problem 4
Given the system:

x1(k+1) -1 0 0| [x1(k) 1
|:X2(k—|—1)] = {0 —2 O] [Xg(k)] + [1] u(k)
X3(k+1) 1 0 -1 X3(k) 1

(

(

(

-0 28

determine if it is observable.

Problem 5
Given the system:

Xq (k + 1) o 1 05- _X1 (
[Xg (k + 1)] - [—05 2 | _Xg(
(

1 (k)] = [2 1: Xo (K)

determine the values of the gains of the state feedback matrix K so
that the closed-loop poles of the system are at 0.2 and 0.5.

Problem 6
Given the system:
r (k+1)] {1 0 0] r (k)} [2]
Xo(k+1)| =10 =1 0| |x2(k)| + 1] u(k)
x3(k+1) 0 0.5 05| |x3(k) 1
X1 (k)
()] =[1 0 1] | % (k)
X3(k)

determine the values of the gains of the state feedback matrix K so
that the closed-loop poles of the system are at -0.8, -0.6 and 0.5.

C.A. Monje, D. Copaci, M. Malfaz, J. Mufioz, L. Mena, L. Moreno, S. Garrido UC3M - CE Il 3/5



Problem 7
Determine the observability of the system defined by the following

equations:
X1(k+1) 1 0 1] X1(k) 2
[xz (k+1)] = {2 -1 0 [xz(k)] + [2] u(k)
X3 (k+1) 0O O —3_ X3 (k) 1
[ x (k)
(k)] =[1 2 1] [Xz (k)]
X3 (k)
Problem 8
Determine the observability of the system defined by the following
equations:
xi(k+1) 1 0 1 (k) 1
Xo(k+1)| = |—-1 —08 0| |xe (k)| + u(k)
[ o o )b
X1 (k)
(T =[1 1 0] |x2(k)
x3 (k)
Problem 9

Given the system defined by the following equations:
xi(k+1)]  [-1 05] [x (k)] [1
[x;(k+1)] - [0.2 1 ] [XQ (k)] i [o] u(k)
o= [0 1] | 6

Determine the values of the state feedback matrix K so that the
closed-loop poles of the system are at p;» = 0.6 + j0.6.
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Problem 10
Given the system defined by the following equations:

) = [ 5] et + o] ww

ikl = [2 1] [ 60

X2(

Determine by transformation the values of the state feedback matrix K
so that the closed-loop poles of the system are at p;» = 0.6 + j0.6. For
this, the system must first be converted to the controllable canonical
form.

Problem 11
Given the system defined by the following equations:

)] = Loz ) [t < o 97 [

ROIECR

Determine the values of the state feedback matrix K so that the
closed-loop poles of the system are at p;» = 0.6 £ j0.6.
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