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15 de junio de 2004

Resolver Ẋ(t) = AX(t) + B(t) con:

A =


4 1 0 0 0
0 3 0 0 0
1 1 −2 0 0
0 0 0 4 3
0 0 0 −3 4

 ;B =


0
0

sen(2t)
0
0

 ;X0 =


1
2
2
1
0


Solución

(a) Como A es diagonal por bloques: eAt =
[

eM1t 0
0 eM2t

]

M1 =

 4 1 0
0 3 0
1 1 −2

⇒ det(M1 − λI) =

∣∣∣∣∣∣
4− λ 1 0

0 3− λ 0
1 1 −2− λ

∣∣∣∣∣∣
⇒ −(4− λ)(3− λ)(2 + λ) = 0⇒

λ1 = 4
λ2 = 3

λ3 = −2

(0.5 ptos)

Vectores propios
λ = 4

 0 1 0
0 −1 0
1 1 −6

 C1

C2

C3

 =

 0
0
0

⇒ C1 = 0
C2 = 6C3

C3 = libre
⇒ Vpλ=4 =

 6
0
1


λ = 3

 1 1 0
0 0 0
1 1 −5

 C1

C2

C3

 =

 0
0
0

⇒ C1 = −C2

C3 = 0 ⇒ Vpλ=3 =

 −1
1
0


1



λ = −2

 6 1 0
0 5 0
1 1 0

 C1

C2

C3

 =

 0
0
0

⇒ C1 = 0
C2 = 0

C3 = libre
⇒ Vpλ=−2 =

 0
0
1


(1 pto)
Por lo tanto tenemos:

P =

 −1 6 0
1 0 0
0 1 1

 ;D =

 3 0 0
0 4 0
0 0 −2

 ;P−1 =

 0 1 0
1
6

1
6 0

− 1
6 − 1

6 1


Aśı tenemos:

eM1t =

 −1 6 0
1 0 0
0 1 1

 e3t 0 0
0 e4t 0
0 0 e−2t

 0 1 0
1
6

1
6 0

− 1
6 − 1

6 1



=

 e4t e4t − e3t 0
0 e3t 0

e4t−e−2t

6
e4t−e−2t

6 e−2t


(0.5 pto)

M2 =
[

4 3
−3 4

]
es de la forma

[
α β
−β α

]
⇒ eM2t = e4t

[
cos(3t) sen(3t)
−sen(3t) cos(3t)

]
(1 pto)
Finalmente,

eAt =


e4t e4t − e3t 0 0 0
0 e3t 0 0 0

e4t−e−2t

6
e4t−e−2t

6 e−2t 0 0
0 0 0 e4tcos(3t) e4tsen(3t)
0 0 0 −e4tsen(3t) e4tcos(3t)


Solución homogenea:

Xh = eAtX0

2



⇒ Xh =


e4t e4t − e3t 0 0 0
0 e3t 0 0 0

e4t−e−2t

6
e4t−e−2t

6 e−2t 0 0
0 0 0 e4tcos(3t) e4tsen(3t)
0 0 0 −e4tsen(3t) e4tcos(3t)




1
2
2
1
0



=


3e4t − 2e3t

2e3t

e4t

2 + 3e−2t

2
e4tcos(3t)
−e4tsen(3t)


(1 pto)

Solución particular:

Xp = eAt

∫ t

0

e−AsB(s)ds

La inversa de eAt se obtiene cambiando t por −t

⇒ e−AsB(s) :

=


e−4s e−4s − e−3s 0 0 0

0 e−3s 0 0 0
e−4s−e2s

6
e−4s−e2s

6 e2s 0 0
0 0 0 e−4scos(3s) −e−4ssen(3s)
0 0 0 e−4ssen(3s) e−4scos(3s)




0
0

sen(2s)
0
0



=


0
0

e2ssen(2s)
0
0



⇒ Xp = eAt


0
0

e2t[sen(2t)−cos(2t)]+1
4
0
0

 =


0
0

sen(2t)−cos(2t)+e−2t

4
0
0


(1.5 pto)
Finalmente X = Xp + Xh (0.5 ptos)
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