;> restart
> Ecua = diff (y(¢), 183) +diff (y(1), 182) + diff (y(¢), 1) +y(¢) =4-exp(2-1)
3 2
Ecua = d—3 y(1) + d—z V() + S (1) (1) =4 &
dr dr d
(> Cond = y(0) =1,D(y) (0) =2, D(D(y)) (0) =3
I Cond = y(0) =1,D(y) (0) =2, D% (y) (0) =3
| > with(inttrans) :
> EcuaTrans == subs(Cond, laplace(Ecua, t, s) )
EcuaTrans == s° laplace(y(t),t,s) —6 —3 5 — 45 laplace(y(t),t, s) + s laplace(y(t),t,s)

+ laplace(y (1), t,s) =

s—2
B SolTrans = isolate( EcuaTrans, laplace(y(t), t, s) )
- >+ 3546
SolTrans = laplace(y(t), t, s) = a T 3
i s +s +s+1
> SolPart = invlaplace(SolTrans, s, t)
e A 23 144
SolPart .= y(t) 15 e 5 cos(t) + 5 sin(¢) + 3 e

=> plot([rhs(SolPart), rhs(diff (SolPart, t) ), rhs(diff (SolPart, 182) )], t=-1..1)
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| > restart
> Sist = diff (y[11(2), t) =y[2](¢), diff (y[2]1(2), t) =y[3](2), diff (y[3](¢), t) ==y[1](¢)
—y[2](¢) —y[3](¢t) +4-exp(2-t) : Sist[1]; Sist[2]; Sist[3]

d
Eyl(t) =),(1)

d
Eyz(t) =»3(1)

350 =3, (0) = py(0) = y(0) +4 € ©
(> Cond = y11(0) =1,(21(0) =2,[3)(0) =3
Cond .=y, (0) =1,y,(0) =2, y,(0) =3 @)
> Ad = array([[0, 1,01, [0,0, 13, [-1.-1,-11])
0 1 0
Ad:=| 0 0 1 ®)
-1 -1 -1

[> BB := array([0,0, 4-exp(2-1)])

)



BB:=]0 0 4|
> Cond = array([1, 2, 3])
Cond:=[ 12 3 |
;> with(linalg) :
> MatExp = exponential( AA, t)
1o, 1 1 R R | 1
) e + 5 cos(t) + ) sin(¢)  sin(¢) ) sin(¢) ) cos(t) + 5 €
MatExp = L sin(¢) + 1 cos(t) — 1 e’ cos(1) 1 cos(t) — 1 e '+ — sin(¢)
wExp=1 75 2 2 2 2 2
—% cos(t) + % el — % sin(¢) -sin(?) % e — % sin(¢) + 5 cos(t)
B CompUno = map(rcurry(eval, t =0"), MatExp)
1 00
CompUno:=|0 1 0
001
> DerMatExp == map(diff, MatExp, t)
DerMatExp :=
1 1 L 1 R I
) sin(t) + ) cos(?) ) e cos(1) ) cos(?) 5 e + ) sin(t)
1 A1 i A1 1
) cos(t) + > e ) sin(t) -sin(?) > e ) sin(t) + ) cos(t)
oy L1 _ B S _ L
> sin(¢) 5 e ) cos(t) cos(t) ) e > cos(t) 5 sin ()
> CompDos = evalm(DerMatExp - evalm(AA &* MatExp) )
000
CompDos :=| 0 0 0
000

> SolHom = evalm(MatExp &* Cond) : SolHom[1]; SolHom[2 ]; SolHom|[ 3 ]
2¢ ' —cos(f) + 4 sin(7)

sin(¢) +4cos(t) —2¢
cos(?) +2e " —4sin(1)

> MatExpTau == map(rcurry(eval, t =t — tau'), MatExp) : MatExpTau[2, 2]
cos(t—1)

t

_> BBtau = map(rcurry(eval, t =tau'), BB)
BBtau =

0 04e“]

(> ProdTau = evalm(MatExpTau &* BBtau) : ProdTau[1]; ProdTau(2]; ProdTau[3 ]

®

(10)

an

(12)

13)

(14)

15)

(16)

a7



sin(t—1) — % cos(t—1) + % e T

1
2
IR (TR (S
4(2cos(t 1) 5 +2s1n(t 1)

27

N— S N N
(@)
[\
a

L T R 1 _
4 ( 5 5 sin(t—1) + 5 cos(t—1)

> SolNoHom = simplify(map(int, ProdTau, tau=0..t) ) : SoINoHom
SolNoHom|[ 3 ]

—

12—5 e ' (-9sin(¢) e +3cos(t) e +2 e3t—5)

15 e’ (4 el—3 sin(z) ¢ —9 cos(t) € +5)

2

i 15
> CompTres == map(rcurry(eval, t =0'), SoINoHom)

CompTres = [ 000 ]

=> SolPart[ 1] :== y[1](¢) =simplify(SolHom[ 1] + SoI[NoHom[1])

e’ (8 e3t+9sin(t) e —3cos(t) e —5)

14 . 3 4 2, 4
I SolPart, .=y, (t) = S sin(z) — 5 cos(t) + 15 e+ 3
> SolPart[2] == y[2](t) = simplify(SolHom[2] + Sol[NoHom[2])
— _3 14 8 24
SolPart, := y,(1) 5 sin(¢) + 5 cos(t) + 15 e 3 e

=> SolPart[3] == y[3](¢t) =simplify(SolHom[3 ] + So[NoHom[3])

SolParty :=y;(1) = ‘15_4 sin(t) + % cos(t) + }—2 e?!

=> plot([rhs(SolPart[1]), rhs(SolPart[2]), rhs(SolPart[3]) ], t=-1.1)
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1]; SolNoHom|[?2 ]
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=> plot([rhs(SolPart[11]), rhs(SolPart[2]), rhs(SolPart[3])],t=0..10)
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