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Problems
Problem 1
Obtain the solution of the state equation before step input and zero
initial conditions if the system is given by the following equation:

d
dx

[
x1(t)
x2(t)

]
=

[
−1 0
1 −3

] [
x1(t)
x2(t)

]
+

[
1
1

]
u(t)

Problem 2
Obtain the discrete equivalent of the following system:

d
dx

[
x1(t)
x2(t)

]
=

[
−1 0
0 −4

] [
x1(t)
x2(t)

]
+

[
1
0

]
u(t)

Problem 3
Obtain the discrete equivalent of the following system:

d
dx

[
x1(t)
x2(t)

]
=

[
−1 0
1 −3

] [
x1(t)
x2(t)

]
+

[
1
1

]
u(t)

Problem 4
Obtain the solution of the following system when the input is a unit
step:

[
x1(k + 1)
x2(k + 1)

]
=

[
0.4 0
0.3 0.7

] [
x1(k)
x2(k)

]
+

[
1
1

]
u(k)
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Problems
Problem 5
Obtain the solution of the following system when the input is a unit
step:

x1(k + 1)
x2(k + 1)
x3(k + 1)

 =

0.3 0 0
0 −0.7 0

0.2 0 0.5

x1(k)
x2(k)
x3(k)

+

1
1
2

u(k)

C.A. Monje, D. Copaci, M. Malfaz, J. Muñoz, L. Mena, L. Moreno, S. Garrido UC3M - CE II 2026 3 / 3


