| >
| Método de los parametros variables

|_> restart
> Ecuacion = y"-5y'+ 6 y=8exp(x) —4exp(-x)
2

. d d o X —x
Ecuacion = gy(x) -5 (ay(x)) +6y(x)=8¢ —4e 1)
_> EcuacionHom = lhs(Ecuacion) =0
2
EcuacionHom := d—2 y(x) =35 (% y(x) ) +6y(x)=0 2)
_> QO = rhs(Ecuacion)
i Q=8¢ —4e" &)
> FEcuacionCarac == m--2 —5-m+6=0
i EcuacionCarac :=m* —5m~+6=0 “)
> Raiz = solve(EcuacionCarac)
Raiz =3,2 (5)

;Caso I: raices reales y distintas
> Sol, = y(x) =exp(Raizl-x); Sol, == y(x) =exp(Raizz-x)

Sol; := y(x) —&’"
Sol, = y(x) =& (6)
B SolucionHomogenea := y(x) = Cl-rhs(Soll) + Cz-rhs(Solz)
SolucionHomogenea := y(x) = C, e+ C, e @)
B SolucionNoHomogenea = y(x) =A-rhs(Soll) -l-B-rhs(Solz)
i SolucionNoHomogenea :=y(x) = A ¥+ B e (t))
| > with(linalg) :
> WW:= wronskian( [rhs(Soll), rhs(Solz) ], x)
3x 2x
e e
Ww = )
3 e3x o) 2x
[ > BB:= array([0, Q1)
BB:=]0 8¢ —4c™ | (10)
_> SOL := linsolve(WW, BB) : Aprima = SOL; Bprima = SOL,,
X . -X
Aprima = 4 (263x )
e
o 4(2d=e)
Bprima := - 2 (1)

> A = int(Aprima, x) + C,; B == int(Bprima, x) + C,




4= - + +C
2 4 1
(e (¢
p=S 4% ¢
X n3 2
i € 3(e)
> simplify(SolucionNoHomogenea);
y(x)=4¢ — % e +C, e+ C, e

_> SolGral = simplify(dsolve( Ecuacion))

SolGral :=y(x) = ezx_CZ +e'"

[ EJEMPLO DE USO DE  linsolve(linalg)
> Sistemita =2 x +3 y=35,x +4y=-3: Sistemita,; Sistemita,
2x+3y=5
i x+4y=-3
_> MM = array([[2,3], [1,4]]); NN = array([5,-3])
23

1 4

=> Soluc = solve( {Sistemita})
Soluc := {x =

N
w2

__ 1 }
L , y 5
> Solucion := linsolve(MM, NN )

Solucion := 5 ?

29 11]

[FIN DEL EJEMPLO
|_> restart
> Ecuacion = diff (y(t), 182) =-g
2

Ecuacion = d—2 y(t)=-g

dr
_> EcuaHom = [hs(Ecuacion) =0
d2
EcuaHom = — y(t) =0
i d7
> Q= rhs(Ecuacion)
0:=-g

_> EcuaCarac :=m--2=0
EcuaCarac = m2 =0

_> Raiz = solve(EcuaCarac)
i Raiz=0,0
| Caso II: Raices reales e iguales
> Sol, = y(1) =exp(Raizl-t); Sol, = y(t) =t-exp(Raizl-t)

_CI +4ex—%e_x

(12)

13)
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a7

(18)

19)

(20)

@1

(22)

(23)



>

Sol, :=y(1) =1
Sol, :==y(t) =t
SolHom = y(t) =C1rhs(Soll) + Cz-rhs(Solz)
SolHom :=y(t) =C, + C,t

SolNoHom = y(t) =A-rhs(Soll) —I—B-rhs(Solz)
SolNoHom :=y(t) =A + Bt

with(linalg) :
WW = wronskian( [rhs(Soll), rhs(Solz) ], t)
1 ¢
WwW .=
01
BB = array([0, Q1)
BB := [ 0 -g ]
SOL := linsolve(WW, BB) : Aprima = SOL; Bprima = SOL,,
Aprima :=tg
Bprima .= -g
A = int(Aprima, t) + C|; B := int(Bprima, t) + C,
1 2
A= e g+C
B=-tg+C,
simplify(SolINoHom);
y(t) = % Fg+C +Cyt
SolGral = simplify(dsolve( Ecuacion) )

SolGral :==y(t) = —% tzg + Clt+ C2

EcuacionDos := diff (x(t), t) = VO'COS( % )

d 1
E ionDos .= — x(t) = —
cuacionDos & x(1) >

Vo2

EcuaDosHom = [hs (EcuacionDos) =0

EcuaDosHom = % x(t) =0

0Q := rhs(EcuacionDos)
1
00 = 3 Voﬁ
EcuaCaracDos == m=0

EcuaCaracDos =m=0

RaizDos = solve( EcuaCaracDos)
RaizDos =0

Soly = x(1) =exp(RaizD0S1't)
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Soly :=x(1) =1

_> SolDosHom = x(t) = C3-rhs(Sol3)
SolDosHom = x(t) = C,

_> SolDosNoHom = x(t) =D~rhs(Sol3)
i SolDosNoHom :=x(t) =D
> Dprima = QQ
Dprima = % Vo V2
_> SolucionDosNoHom = x(t) = (int(Dprima, t) + Cl)rhs(SOIS)

SolucionDosNoHom := x(t) = % Y \/7 t+C,

;> restart
| Caso de construccion simple bajo sismo
> Ecuacion = diff (x(t), t$2) +9-x(¢) =60-sin(9 ¢)
2
Ecuacion = d—2 x(t) +9x(t) =60 sin(9 1)

dr
[ > Condiciones = x(0) =0, D(x) (0) =0;
i Condiciones :=x(0) =0,D(x)(0) =0

[ > EcuacionHom = lhs (Ecuacion) =0
2

EcuacionHom = d—z x(t) +9x(t) =0
dr

_> Q = rhs(Ecuacion)
0 :=60sin(9¢)

_> EcuaCarac :=m--2+9=0
EcuaCarac = m2 +9=0

_> Raiz := solve(EcuaCarac)
Raiz =31, -31

;Caso IIIbis: Par de raices imaginarias

> Sol, = x(1) :COS(Im(RaiZI) ~t); Sol, = x(1) =sin(Im(Raizz) -t)
Sol, = x(t) =cos(3 1)
Sol, .= x(t) = -sin(3 1)

:> with(linalg) :
> WW:= wronskian( [rhs(Soll), rhs(Solz) ], t)

cos(3 1) -sin(3 ¢)
-3sin(3¢) -3cos(31)

Ww .=

(> BB = array([0, 0])
BBzz[o 60 sin (9 1) ]

_> SOL := linsolve(WW, BB) : Aprima = SOL,; Bprima = SOL,
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. ~ 20sin(3¢) sin(9¢)
Aprima = - — 3 5
sin(3 ¢)” +cos(3 ¢)
Bprima == - 20 cos(g t) sin(9 t)2
sin(3 ¢#)” +cos(3 1)

> A = int(Aprima, t) + C|; B := int(Bprima, t) + C,

A= —% sin(6¢) + % sin(12¢) + C,

B = % cos(12¢) + % cos(6 1) +C,

=> SolNoHom = x(t) =simpliﬁ/(A'rhs(Soll) +B-rhs(Solz))
SolNoHom :=x(t) = - 13—0 sin(3 ¢) cos(3 z‘)2 —sin(3 1) C, + % sin(3 ¢) +cos(3 1) C,

_> SolGral = dsolve( Ecuacion)
SolGral :=x(t) =sin(3¢) C2 +cos(3¢) CIl — % sin(9 ¢)

_> SolPart ‘= dsolve( { Ecuacion, Condiciones})

SolPart == x(t) =% sin(3¢) — % sin(9 ¢)

=> plot(rhs(SolPart), t=0..10)
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;> restart
| Caso de construccion simple bajo sismo con mediana resonancia
> Ecuacion = diff (x(t), t$2) +27-x(t) =60-sin(9 t)

2

Ecuacion = % x(t) +27 x(t) =60 sin(9 ¢)
t
[ > Condiciones = x(0) =0, D(x) (0) =0;
i Condiciones :=x(0) =0,D(x)(0) =0

_> EcuacionHom = lhs(Ecuacion) =0

2
EcuacionHom := & x(t) +27x(¢) =0

] dr’
_> Q = rhs(Ecuacion)
i 0:=60sin(9¢)
_> EcuaCarac - =m--2 +9=0
EcuaCarac:=m* +9=0

_> Raiz := solve(EcuaCarac)
Raiz:=31 -31

| Caso Illbis: Par de raices imaginarias
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Sol, = x(1) ZCOS(Im(Raizl) ~t); Sol, = x(1) =sin(Im(Raizz) -t)
Sol, = x(t) =cos(3 1)
Sol, .= x(t) = -sin(3 1)

with(linalg) :
WW = wronskian( [rhs(Soll), rhs(Solz) ], t)

cos(3 1) -sin(3 ¢)
-3sin(3¢) -3cos(31)

Ww .=

BB = array([0, Q1)

BB:=[0 60sin(97) |
SOL := linsolve(WW, BB) : Aprima = SOL,; Bprima = SOL,
20 sin(3 ¢) sin(9 1)

Aprima = - 5 3
sin(3¢)” +cos(3 1)

Bprima = - 20 cos(g t) sin(9 t)2
sin(3 ¢#)” +cos(3 ¢)

A = int(Aprima, t) + C,; B := int(Bprima, t) + C,

A= —% sin(6¢) + % sin(12 ¢) + C,

B = % cos(12¢) + % cos(6t) +C,
SolNoHom = x(t) =simpliﬁ/(A-rhs(Soll) +B-rhs(S012) )
SolNoHom = x(t) = - 13—0 sin(3 ¢) cos(3 t)2 —sin(3 1) C, + % sin(3 ¢) +cos(3 1) C,
SolGral = dsolve(Ecuacion)

SolGral = x(1) =sin(3V3 1) €2 +cos(3y3 1) CI— 1’70 sin(9 1)
SolPart := dsolve( { Ecuacion, Condiciones})

SolPart == x(1) = % sin(343 1) V3 — % sin(9 1)

plot(rhs(SolPart), t=0..10)
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|_> restart

| Caso de construccion simple bajo sismo con resonanacia completa
> Ecuacion = diff (x(t), t$2) + 81-x(t) =60-sin(9 t)
2

Ecuacion = d_2 x(t) +81 x(t) =60 sin(9 ¢)
dr

[ > Condiciones == x(0) =0, D(x) (0) =0:

Condiciones :=x(0) =0,D(x)(0) =0

_> EcuacionHom = lhs(Ecuacion) =0

2
EcuacionHom := & x(t) +81x(¢) =0

a7

_> Q = rhs(Ecuacion)

0:=60sin(9¢)

_> EcuaCarac :=m--2+9=0

EcuaCarac := m2 +9=0

[ > Raiz == solve(EcuaCarac)

Raiz =31 -31

| Caso Illbis: Par de raices imaginarias
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Sol, = x(1) ZCOS(Im(Raizl) ~t); Sol, = x(1) =sin(Im(Raizz) -t)
Sol, = x(t) =cos(3 1)
Sol, .= x(t) = -sin(3 1)

with(linalg) :
WW = wronskian( [rhs(Soll), rhs(Solz) ], t)

cos(3 1) -sin(3 ¢)
-3sin(3¢) -3cos(31)

Ww .=

BB = array([0, Q1)

BB:=[0 60sin(97) |
SOL := linsolve(WW, BB) : Aprima = SOL,; Bprima = SOL,
20 sin(3 ¢) sin(9 1)

Aprima = - 5 3
sin(3¢)” +cos(3 1)

Bprima = - 20 cos(g t) sin(9 t)2
sin(3 ¢#)” +cos(3 ¢)

A = int(Aprima, t) + C,; B := int(Bprima, t) + C,

A= —% sin(6¢) + % sin(12 ¢) + C,

B = % cos(12¢) + % cos(6t) +C,

SolNoHom = x(t) =simpliﬁ/(A-rhs(Soll) +B-rhS(S012))
SolNoHom = x(t) = - 13—0 sin(3 ¢) cos(3 t)2 —sin(3 1) C, + % sin(3 ¢) +cos(3 1) C,

SolGral = dsolve(Ecuacion)

SolGral :=x(t) =sin(9¢) C2 +cos(9¢t) CI — % cos(91¢) ¢t

SolPart := dsolve( { Ecuacion, Condiciones})

SolPart == x(t) = % sin(9¢) — 13—0 cos(91¢) ¢t

plot(rhs(SolPart), t=0..10)
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