restart
with(LinearAlgebra) :
AA == Matrix([[1,2], [-3,4]])

AA b2 1)
-3 4
MatExp = MatrixExponential(AA, t) : MatExp[ 1, 1]; MatExp[2, 1]; MatExp[ 1, 2]; MatExp| 2,
2]
5 5
2! 1 2. 1
e~ cos 15 —g\/ISe sin Et\/IS
i 15 e? s1n(%t 15)
4 1
15 ISe sm(zt 15)
2, 2,
e’ cos(%t 15)+% 15 e? sin(%h/lS) 2)
DerMatExp := map(diff, MatExp, t) :
Comprobacion = evalm(DerMatExp - evalm(AA &* MatExp) )
C baci 00 A3)
omprobacion :=
v 00
Ident := map(rcurry(eval, t =0"), MatExp)
1d Lo @)
ent .=
01
InvMatExp := map(rcurry(eval, t =-t"), MatExp) :
IdentDos = simplify(evalm(MatExp &* InvMatExp) )
10
IdentDos = o)
01
Xcero = array([4,-2])
Xcero:=| 4 -2 | (6)
BB = array([4-exp(2-t) +cos(3-¢),2-exp(2-t) +8-sin(3-¢)])
BB:=[ 4ezt+cos(3t) 2ezt+85in(3t) ] @)
SolHom = evalm( MatExp &* Xcero) : SolHom[1]; SolHom[2 ]
5 5
=t =1
4¢? cos(i ty 15 ) _4 15 e? sin(i ty 15 )
2 3 2
5 t i t
215 ¢ sm(%t 15)—262 cos(%t\/ 15) ¢))

ComprobarDos := map(rcurry(eval, t =0"), SolHom)
(9)



ComprobarDos := [ 4 -2 ]

;> MatExpTau == map(rcurry(eval, t =t — tau'), MatExp) :
| > BBTau = map(rcurry(eval, t =tau'), BB) :

> ProdTau := evalm( MatExpTau &* BBTau) : ProdTau
5 5

—t—=1 2,-2
(62 2 cos(%(f—‘c)\/IS)—%\/IS e2 sin % t—t 5)](4621
5

S
+cos(31:))+14—5m62 2 s1n(2 (t—r)\/_)( e’ +8sin(31))

| >
> SolNoHom = map(int, ProdTau, tau=0..t) : SoINoHom[1]; SoINoHom[2 ]
5 5
-t -t
2551 15 ¢? sin(%t 15 ) —f-ie2 cos(—t\/ ) +—s1n(t) cos(t)2

3390 226 113

382 3 73 . 573 21

—I——113 cos(?) _226 sin(?) _226 cos(t) —e
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297 20 (1 332 o 1 _ 2
565 15 ¢ sm( 5 ty 15 ) +—113 e cos( tvy 1 ) 113 sin(t) cos(t)

198 35 20, 323 . 297

—113 cos(?) 5 e + 226 sin (¢ )+_226 cos(?)

> ComprobarTres == map(rcurry(eval, t =0"), SoINoHom)
ComprobarTres := [ 00 ]

:> SolPart = evalm( SolHom + SolNoHom) :
> evalf ( SolPart[1],2); evalf (SolPart[2],2)

4.2 ez'Stcos(Z.O t) —2.3 ez'Stsin(Z.O t) + 1.3 sin(?) cos(t)2 +3.4 cos(t)3 —0.32 sin(1)
—2.5cos(t) — 1. !
-5.8 ezjtsin(2.0 t) +0.94 eZ‘Stcos(2.0 t) — 5.7 sin(¢) cos(t)2 —1.8 cos(t)3 —25¢>!

i + 1.4 sin(z) + 1.3 cos(¢)
> SistUno = diff (x[1](¢),¢t) =x[1](¢) +2-x[2](¢) +4-exp(2-¢) +cos(3-1);

SistUno = % X, (1) =x,(1) +2x,(1) +4 & +cos(31)

=> SistDos = diff (x[2](t),t) =-3-x[1](¢) +4-x[2](¢) +2-exp(2-t) + 8-sin(3-7)
SistDos = - x,(1) = -3 x,(1) + 4 x,(1) +2 & + 8 sin(3 1)

dr
> XunoCero = eval(subs(t=0, SolPart[1]))
i XunoCero :=4
> XdosCero = eval(subs(t=0, SolPart[2]))
XdosCero == -2

B ComprobarCuatro = simplify(eval(subs(x[1](t) =SolPart[1], x[2](t) =SolPart[2],
lhs (SistUno) — rhs(SistUno) =0)))
ComprobarCuatro :=0=0

=> ComprobarCinco = simplify(eval(subs(x[1](t) =SolPart[1], x[2](t) =SolPart[2],
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lhs (SistDos) — rhs(SistDos) =0)))
ComprobarCinco :=0=0

> Sistema = SistUno, SistDos

Sistema = % X (1) =x,(1) +2x,(1) +4 & +cos(3 1),

i 4+ 8 sin(3 1)
> Solucion = dsolve( {Sistema}, {x[1](t),x[2](¢)}) : Solucion[1]; Solucion[?2 ]
t

2t

% Xy (1) = =3 x,(1) +4x,(1) +2¢

5

5
_l‘ [e—
xl(t)=e2 sin(%t ISJ_CZ—I—e2

cos(—t\/ ) C]—l—is (31) —I—ﬂcos@t)
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X, (1) =, ¢ s tv15 | _C2+ g & cos| tv15 |V 15 _C2
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3 21 2 (1 99
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"> Cond = x[11(0) =4, x[2](0) =-2
Cond :=x;(0) =4,x,(0) =-2

> SolucionParticular = dsolve( {Sistema, Cond}, {x[1](t),x[2](¢)}) : SolucionParticular|1 |;

SoluczonPartzcular[ 21
5

t
o (0) = 1969 = 2 Sm(%tm)Jr&ez COS(%tw/_IS)—i—AsmBZ)

© 3390 226 226

191 2
+ 226 cos(3¢t) —
833 i 1 106 =X
J— 1 _ PR 2 R —_ —
X, (1) = - 565 15 sm( > ty 15 ) + 113 e cos( ty 1 ) 226 cos(3 1)
323 5 2
I 226 sin(3¢) — ) e
| > restart
> Sistema = diff (x[1](¢),t) =x ), diff (x[2](¢) t) =x ), diff (x[3](¢), t) =
_(HI+H2) H_2 H2 _ H2
Y7 X[l]()-l-M] x[2](2), diff (x[4](2), 1) = 1% x[1](2) IV x[2](1)
g 4 B d B d B (HI+ H2) x,(1) H2 x, (1)
istema = & x, (1) =x5(1), dr X, (1) =x4(1), dr xy(1) = - i + T
d H2x, (1) H2 x,(1)
T T T T
> Cond == x[2](0) =5,x[1](0) =Z—é -5, x[3]1(0) =0,x[4](0) =0
Cond = x,(0) =5,x,(0) = ng],x3(0) 0,x,(0) =0

(> HI=1.H2 =4 Ml :=1;M2:=2
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HIl =1

H2 =4
Ml =1
i M2 =2
> Sistema;
(0 =30, S (0 =50, S w0 = =55 (0 +Ax(0, S 50 =250
_> Cond
5(0) =5,%,(0) = ==, %,(0) =0,x,(0) =0
=> Sol = dsolve({Sistema, Cond}, {x[1](t), x[2](t), x[3](t), x[4](¢) })
Sol = 1xy(1) = 557 (11VAT +81) (23T +14) V71 cos(% 2 AT + 14 z)
+2624 (-2VaT +14) Va1 (-81 + 1141 cos( J -2JaT + 14 z)
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< (11\/_+81)\/_cos(

1
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241 + 14 z)—i 41 (-81

656

+1141) cos( \/2\/_-1—14;) x(1) = - =22 (11 /4T

2624
+81) V41 cos(i 241 +14 zj _ 165 (-81

2 2624
114 cos( J -2V +14 r) 10496 (11y41 +81) (241
+14) V41 cos(% 241 + 14 t)+ 049 (-2J41 +14) J41 (-81

+11\/_ cos( \/ -2/41 + 14 t) x5(1)

(umm)msm(%
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JAT (-81+1141) s1n( \/2\/_+14t)

+ ’x4(t):
164 J -2V +14
(1141 +81)sin(% 2./41 +14 t)
32 2 /A1 + 14
(=81 + 1141 sm( J -2JVAT + 14 t)
)
J 2231 +14
s (11 /41 +81) V41 sin(% 241 + 14 t)
1312
2 /AT + 14
s JAT (-81 + 1141 sm( J -2V +14 t)
1312
J -2V +14

=> plot([rhs(Sol[1]), rhs(Sol[2])],t=0..10)



=> plot([rhs(Sol[3]), rhs(Sol[4])],t=0..10)
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