restart

VvV

._45

F(s)= (5+3) Y5+ 8
p(-4s)
F:: eX ( N =
> (S+3)-~5’G s 2—4s+8
e—4s
F = — =
(s +3)
G:= 2;
s —4s5s+8
> with(inttrans) :
> f:= invlaplace(F, s, t)
fi= 1 Heaviside(t — 4) (1‘—4)46_3t+12
24

> g := invilaplace(G, s, t)

g:= % eZtsin(2 t)
> restart
> FEcuacion = diff (y(t), 1$3) =s(t)

3
Ecuacion = d—3 y(t) =s(t)
dr
_ 48 _ 248 _ 248 _ _ 48

> s(t) == 100 Heaviside(?) 100 -Heaviside(t —a) + 100 -Heaviside(t — 3-a) 100

‘Heaviside(t — 4-a)

s(t) == 12 Heaviside(t) — % Heaviside(t —a) + % Heaviside(t —3 a) — % Heaviside(¢

25
i —4a)
> plot(subs(a=5,s(t)),t=-5..25)
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=> CondlIniciales == y(0) =0,D(y) (0) =0, D(D(y
)

> Ecuacion
3
% y(t) = % Heaviside(?) — % Heaviside(t —a) + % Heaviside(t —3 a)

— % Heaviside(t —4 a)

))(0) =
Condlniciales = y(0) =0, D(y) (0) = D(z)(y)(O)ZO

;> with(inttrans) :

> TransLapEcuacion = subs(CondlIniciales, laplace( Ecuacion, t, s))

12 24 laplace(Heaviside(t — a), t, s)

. 3
TransLapE =5 lapl t),t,s)=
ransLapEcuacion := s~ laplace(y(t), t, s) 25 25

+ % laplace(Heaviside(t — 3 a), t, s) — % laplace(Heaviside(t —4 a), t, s)

(> 7 ransLapSolucion = isolate( TransLapEcuacion, laplace(y(t),t,s))

1

TransLapSolucion := laplace(y (1), t, s) = — ( = 2
s

3es T a5 laplace(Heaviside(t — a), t, 5)

(6

@)

®

®



+ % laplace(Heaviside(t —3 a), t,s) — % laplace(Heaviside(t —4 a), t, s) )
_> SolucionParticular = inviaplace( TransLapSolucion, s, t)
SolucionParticular .= y(t) = 2 p_ 24 Heaviside( -a) a— 2 Heaviside(t —4 a) (t 10)
25 25 25
—4a) + % Heaviside(7 — 3 a) (1 —3 a)’ — 24—5 Heaviside(f — a) (1 —a)°
I ofima 22 a4 s 4
> EcuaAlg-—subs(t 4-a, 25 t 25 (t—4a) + 25 (t—3a) 25 (t—a) 225)
Ecuadlg = % a> =225 11
_> Tiempo = solve(EcuaAlg, a) : evalf (%)
i 6.165530185, -3.082765092 + 5.339505769 1, -3.082765092 — 5.339505769 1 12)
> TiempoFinal = 4-Tiempo, : evalf (%, 4)
i 24.66 13)
> Posicion = subs(a = Tiempo,, SolucionParticular)
o _ 2 3 . S <13 2 . 1/3
Posicion:=y(1) = - — 225 Heaviside| - 5 15" | — — Heaviside(7 — 10 15'"°) (¢ (14)

_ 113y3 4 . 15 15 13Y°
10157°) + 25 Heavmde(t > 15 )(z > 15 )

3
5 1/3 5 1/3
— =15 t——=—15
2 )( 2 )

> plot(rhs(Posicion), t=0.30)
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25 Heav1s1de(t
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=> plot(rhs(diff (Posicion, t)), t=0..30)
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=> plot(rhs(diff (Posicion, 1$2) ), t=0..30)
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=> plot(rhs(diff (Posicion, 1$3) ), t=0..30)

20

30



0.4 1

0.3

0.2 1

0.1+

10 20 30
-0.1 1

-0.2 7

-0.3 7

-0.4 1

restart
restart
Ecuacion = diff (y(t), 1$3) =s(t)

VVYV

3
Ecuacion = % y(t) =s(t) a5s)

> s(t) = %. Heaviside(#) — %-Heaviside(t—a) + —21'0408 ‘Heaviside(r —3-a) — _14080

-Heaviside(t — 4-a)

N SN OSSN b SO
s(t) = 25 Heaviside(?) 25 Heaviside(t —a) + 25 Heaviside(t — 3 a) 25 Heaviside(t (16)

i —4a)
> plot(subs(a=5,s(t)),t=-5..25)




=> CondlIniciales == y(0) =0,D(y) (0) =0, D(D(y
)

> Ecuacion
3
% y(t) = % Heaviside(?) — % Heaviside(t —a) + % Heaviside(t —3 a)

— % Heaviside(t —4 a)

))(0) =
Condlniciales = y(0) =0, D(y) (0) = D(z)(y)(O)ZO

;> with(inttrans) :

> TransLapEcuacion = subs(CondlIniciales, laplace( Ecuacion, t, s))

12 24 laplace(Heaviside(t — a), t, s)

. 3
TransLapE =5 lapl t),t,s)=
ransLapEcuacion := s~ laplace(y(t), t, s) 25 25

+ % laplace(Heaviside(t — 3 a), t, s) — % laplace(Heaviside(t —4 a), t, s)

(> 7 ransLapSolucion = isolate( TransLapEcuacion, laplace(y(t),t,s))

1

TransLapSolucion := laplace(y (1), t, s) = — ( = 2
s

3es T a5 laplace(Heaviside(t — a), t, 5)

17

(18)

19)

(20)



+ % laplace(Heaviside(t —3 a), t,s) — % laplace(Heaviside(t —4 a), t, s) )
_> SolucionParticular = inviaplace( TransLapSolucion, s, t)
SolucionParticular .= y(t) = 2 p_ 2 Heaviside( -a) @ - 2 Heaviside(t —4 a) (¢t 21
25 25 25
—4a) + % Heaviside(7 — 3 a) (1 —3 a)’ — 24—5 Heaviside(f — a) (1 —a)°
I SR T S B S S I St
> EcuaAlg-—subs(t 4-a, 25 t 25 (t—4a) + 25 (t—3a) 25 (t—a) 150)
Ecuadlg = % a> =150 (22)
_> Tiempo = solve(EcuaAlg, a) : evalf (%)
i 5.386086725, -2.693043362 + 4.664487932 1, -2.693043362 — 4.664487932 1 (23)
> TiempoFinal = 4-Tiempo, : evalf (%, 4)
i 21.54 (24)
> Posicion = subs(a = Tiempo,, SolucionParticular)
Posicion = y(t) = 22—5 £ — 150 Heaviside( % 10”3) _ % Heaviside( — 10 1013) (¢ 25)
1010 4 4 Heavisidel 1— 15 1072 (1= 15 103) — 4 Heavisi
1010°)" + 25 Heavmde(t > 10 ) (t > 10 ) 25 Heav1s1de(t
3
5 (Al/3 5 (Al/3
— =10 t——10
y 107) (1= 5 107)

> plot(rhs(Posicion), t=0.30)
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=> plot(rhs(diff (Posicion, t)), t=0..30)
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=> plot(rhs(diff (Posicion, 1$2) ), t=0..30)
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=> plot(rhs(diff (Posicion, 1$3) ), t=0..30)
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