Pregunta 2 - Control 3
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15 de junio de 2004

Resolver X (t) = AX(t) + B(t) con:

4 1 0 0 O 0 1
0 3 O 0 O 0 2
A=|1 1 =2 0 0 |;B=] sen(2t) |;Xo=] 2
00 0 4 3 0 1
00 0 -3 4 0 0
Solucién
. At eMlt 0
(a) = Como A es diagonal por bloques: e”" = [ 0 Mt }
4 1 0 4—-X 1 0
Mi=|0 3 0 | =det(M;—)\)= 0 3—A 0
1 1 =2 1 1 —2-A
A =4
=—-4-NMNB-N2+XN)=0= X=3
Az = —2
(0.5 ptos)
= Vectores propios
A=4
0 1 0 Ch 0 Ci1=0 6
0 -1 0 Co | =10 )= Co=6C3 =V, _,=| 0
1 1 —6 Cg 0 Cg = libre 1
A=3
11 0 4 0 _ -1
0 0 0 C |=(0 )= Clc_:ocg = Vors = 1
1 1 -5 Cs 0 5 0




A= -2

6 1 0 Cl 0 Cl =0
05 0 C |=10]= 0,=0 =
110 Cs 0 Cs = libre
(1 pto)
Por lo tanto tenemos:
-1 6 0 30 0
P=|1 00|;D=[04 0 |;P'=
0 1 1 0 0 -2
Asf tenemos:
-1 6 0 et 0 0 0
e]\flt — 1 0 0 0 €4t 0 %
0 1 1 0 0 e _%
oAt edt g3t
= 0 et 0
At _ o2t Gdt _ -2t _
< < o2t
(0.5 pto)
4 3 a f
Mz—[3 4}esdelaforma{ﬂ a}
Mot a4t | cos(3t)  sen(3t)
e e { —sen(3t) cos(3t)
(1 pto)
Finalmente,
oAt et g3t 0
O 63t 0 0
eAt _ e4t_6€72t e4t_66—2t 6_2t 0
0 0 0 e*tcos(3t)
0 0 0 —ettsen(3t)

= Solucién homogenea:

Xn

= GAtXO

V;?/\: =

-2

o= O
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=
o=
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0

0
ettsen(3t)
e*tcos(3t)

o
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64t e4t _ eBt 0 0 0
0 e3t 0 0 0
:> Xh _ €4t*6€72t €4t76872t e_Qt O O
0 0 0 ettcos(3t)  e*sen(3t)
0 0 0 —e*sen(3t) e*cos(3t)
36415 _ 26315
26315
_ et | 3e=?
B 2 2
e*tcos(3t)
—ettsen(3t)
(1 pto)

= Solucién particular:

¢
X, = eAt/ e 4% B(s)ds
0

La inversa de e? se obtiene cambiando t por —t

= e *B(s) :
6—45 6—45 _ 6—35 0 0 0
0 e3% 0 0 0
_ s _g2s s _g2s 9
= 5 5 e 0 0
0 0 0 e *5cos(3s) —e *sen(3s)
0 0 0 e *sen(3s) e *cos(3s)
0
0
= | e*sen(2s)
0
0
0 0
0 0
= Xp — oAt e?t[sen(2t)—cos(2t)]+1 _ sen(2t)—cos(2t)+e 2t
1 1
0 0
0 0
(1.5 pto)

Finalmente X = X, + X}, (0.5 ptos)
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