| > restart

> SolPart = y(t)=2exp(2t) +4cos(3t) —3sin(3¢) + t-cos(3¢) —2-¢sin(3 ¢)
SolPart := y(t) =2 e+ 4 cos(3¢) —3sin(3¢) +tcos(3¢) —2tsin(3¢)

(> DerSolPart = diff (SolPart, t)
DerSolPart := % y(t) =4 e’ — 14 sin(3¢) —8cos(3¢) —3tsin(3¢) —6¢tcos(31¢)

> DerDerSolPart := diff (DerSolPart, t)
2

DerDerSolPart := (Cll_tz y(t) =8 ¢l — 48 cos(3¢) +21sin(3¢) —9¢tcos(3¢t) + 18 ¢sin(3 ?)

=> CondUno = y(0) =simplify(subs(t =0, rhs(SolPart)))

i CondUno = y(0) =6

(> CondDos = D(y) (0) =simplify(subs(t=0, rhs(DerSolPart)) )

i CondDos = D(y)(0) =—4

(> CondTres == D(D(y)) (0) =simplify(subs(t =0, rhs(DerDerSolPart)) )

i CondTres == D' () (0) = —40

(> Ecua = diff (v(t), 183) — 2-diff (v(t), 182) + 9-diff (¥(¢t), t) — 18-y(t) =6- cos(3 t) + 48

-sin(3 ¢)
3 2

d d .
Ecua = ? y(t) —2 g y()+9 m y(t) — 18 y(t) =6 cos(3¢) +48sin(3 ¢)

;> with(inttrans) :
> EcuaTL := subs(CondUno, CondDos, CondTres, laplace(Ecua, t, s))
EcualL = s L(y(t),t,s) —22+16s—6 S =25 L(y(t),t,s) +9sL(y(1), t,5)
6 (s+24)
sS4 9
> SolTL := simplify(isolate( EcuaTL, laplace(y(t),t,s)))
65 — 165 + 765 — 1385 + 342
(£+9) (s—2)

— 18 L(y(t), ¢ 5) =

SolTL := L' (y(t),t,5) =

> SolPartFinal := simplify(invlaplace(SolTL, s, t))
SolPartFinal == y(t) =cos(3¢) (4 + 1) + (—2¢—3)sin(3¢) +2¢""

> SolGral :=y(t)=_Cl-exp(2t) + _C2-cos(3¢t) + _C3-sin(3¢) + t-cos(3¢) —2-tsin(3 ?)
SolGral == y(t) =_ClI '+ 2 cos(3¢) + _C3sin(3¢) + tcos(3¢) —2tsin(3 1)

> FEcua

4 d’ d
g y(t) —2 ? y(t)+9 E y(t) — 18 y(t)=6cos(3t) + 48 sin(3 1)

> Comprobar = simplify(eval(subs(y(t) =rhs(SolGral), lhs(Ecua) — rhs(Ecua) =0)))
Comprobar == 0=0

> SolNoHom := y(t) =t-cos(3t) — 2-¢-sin(3 ¢)
SolNoHom := y(t) =tcos(3¢) — 2 tsin(3 t)

> EcuaNoHom := lhs(Ecua) =0
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d’ d* d
EcuaNoHom = e y(t) —2 a7 y()+9 o y(t) — 18y(t) =0 (15)
> Q = simplify(eval(subs(y(t) =rhs(SolINoHom), lhs (EcuaNoHom))))
Q:=6cos(3¢) +48sin(3¢) (16)
>
| > restart

;problema del elevador de la Torre Mayor

4
> Sacudida = s(t) = a8 Heaviside(t) — 6 Heaviside(t — a) + 6 -Heaviside(f — 3 -a)

100 100 100
48 .
~ 700 ‘Heaviside(t — 4-a)
o 12 Heaviside(?) 24 Heaviside(t — a) 24 Heaviside(t — 3 a)
Sacudida = s(t) 25 25 + o5 a7
_ 12 Heaviside(r — 4 a)
25
> plot(subs(a =35, rhs(Sacudida)), t=0.25)
0.4 -
0.3 1
0.2 1
0.1
] 10 15 20 25
—0.1- ¢
—0.2+
—0.31
—0.4-
(> Condiciones =»(0)=0,D(y)(0)=0,D(D(»))(0)=0
Condiciones = y(0) =0, D(y) (0) =0, D (y) (0) =0 (18)
i 6165
> EDO = diff (y(t), 1$3) =subs(a = 1000 rhS(Sacudida))
1233
24 Heaviside| t — ————
& 12 Heaviside(7) ( 200 )
EDO = — y(t) = — 1
. 3699 . 1233
N 24 Heavmde(f— 200 ) B 12 Heavmde(t— 50 j
25 25

=>
> with(inttrans)
[addtable, fourier, fouriercos, fouriersin, hankel, hilbert, invfourier, invhilbert, inviaplace, (20)




invmellin, laplace, mellin, savetable, setup |

> EDOtrans = subs (Condiciones, laplace( EDO, t, s) )

(> SOL := invliaplace(SOLtrans, s, t)
12 1233 \°
3 4Heaviside(t— i) (t— i)

12335 3699 s 12335
12 (1_2 2000 4 5, 200 50 )
EDOtrans == s° L(y(t),t,8)= © ©
25s
(> SOLtrans = isolate( EDOtrans, laplace(y(t), t, s))
12335 3699 s 1233
12 (1 e 200 2e 200 50 )
SOLtrans = L (y(1), 1, 5) = € ; x
s

TiempoFinal = 24.7

(> Altura == evalf (subs(t=24,SOL), 4)
Altura == y(24) =225.0

(> plot(rhs(SOL), t=0.25)

200+
150+
100

50+

=> plot(rhs(diff (SOL, t)), t=0.25)

2t 200 200
SOL=y(1) =75 ~ 25
- 3699 3699 \° . 1233 1233 \?
N 4Heav1s1de(t— 200 ) (t— 200 ) B 2Heav1s1de(t— 50 ) (t— )
25 25
[ . 6165
> TiempoFinal := evalf(4 1000,3)
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(> plot(rhs(diff (SOL, $83)), t=0.25)
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