_> restart
;PROBLEMA DE LA CUERDA DE GUITARRA
> EDP = diff (y(x, 1), 182) —c--2-diff (y(x, ), x$2) =0
EDP = %y(x, 1) — & (%y(x, t)j =0
i of ax
(> CondFrot = y(0,1) =0, y(1,¢) =0
CondFrot =y(0,¢t) =0,y(1,¢) =0

15
), (a)

[10)

> Condni == y(x,0) =

-(x —1)-Heaviside(x — 1)

100 50
— 1) Heaviside(x — 1)
=> plot(rhs(CondIni), x =-0.2..1.2)
0.005
0.003
0.001
-0.2 0 0.2 0.4 0.6 0.8 1.0 1.2

> CondIniVel := DerYcero=0
CondlIniVel = DerYcero =0

=> EcuaSep = eval(subs(y(x,t) =F(x)-G(t), EDP))

syt (G5 610 =2 (45 #en o -
cuaSep:=F(x) | — G(t) | — ¢ —2F(x) G(t) =0

dr dx
_ (lhs(EcuaSep) + c--2-diff (F(x),x$2)-G(t))
> FEcuaSeparada = Flx)-Gl1)
_ (rhs(EcuaSep) + c--2-diff (F(x),x$2)-G(t))
F(x)-G(t)

2 2
4 G(t) & (d— F(x))
a7

E = =
cuaSeparada GO Flx)

EcuacionX = dx =Q

F(x)

2
s [d—z F(x)]

-x-Heaviside(x) — 2-u . (x — % ) . Heaviside(x

Condini :=y(x,0) =~ x Heaviside(x) — = (x - ) Heaviside(x - ) +

> EcuacionX = rhs(EcuaSeparada) = alpha; EcuacionT = lhs (EcuaSeparada) = alpha

0y

()]

(€))

(C))

6))

6



2
% G(1)
EcuacionT := tGT =Q @)

> EcuacionXneg := subs(alpha=-n--2-c--2-Pi--2, EcuacionX)
2
¢ (d—z F(x) j

. dx 2 22
E X7 = = -
I cuacionXneg Fix) ncm 8)
> SolucionX = dsolve( EcuacionXneg)
SolucionX .= F(x) = _Clsin(nnx) + C2cos(nnx) )
[ > EcuacionTneg := subs(alpha=-n--2-c--2-Pi--2, EcuacionT)
2
PR
. 2 2
E Theg = ————— = - 1
I cuacionTneg GO ncm 10)
> SolucionT = dsolve( EcuacionTneg)
SolucionT = G(t) = Clsin(ncnt) + C2cos(mcnt) €§))
(> SolucionPartX = subs(_ C2=0, CI=1, SolucionX)
SolucionPartX = F(x) =sin(nn x) (12)
[ > SolucionPart = y(x, t) =rhs(SolucionPartX) -rhs(SolucionT)
SolucionPart :=y(x, t) =sin(nnx) (_Clsin(ncnt) + C2cos(ncnt)) (13)
[ > SolucionGeneral = y(x, t) =Sum(sin(n-Pi-x)-(b[n]cos(Pi-c'n-t) +a[n]-sin(n-Pi-c-t)),n=1
..infinity)
SolucionGeneral ==y (x, t) = z sin(nnx) (b,cos(ment) +a,sin(ncnt)) (14)
n=1
> Solucionlnicial = eval(subs(t =0, SolucionGeneral) )
Solucionlnicial :==y(x,0) = z sin(nnx) b, (15)
n=1
i 1 . .~ . ( nPix
> b[n] = 5 'mt(rhs(CondInl)'sm( I ),x=0..1)
10
1 -sin(mtn) +2 sin(% Tcn)
b =— (16)
50 11:2 2
> a[n] =0
a =0 a7

> SolucionGeneral

sin(mn x) (—sin(nn) +2 sin(% nn)) cos(ment)

S
y(x,t)=z—
n=150 nzn

5 (18)




500

> SolucionParticula == y(x, t) =
n=1

. sin(mn x) (—sin(nn)+2sin(%nn))cos(ncnt) |

20 2
S0 e

[ > plot(rhs(subs(c =1, t=0, SolucionParticula)),x=0..1,y=0..0.007)
0.007

0.006

0.005

0.004

0.003

0.002

0.001 A

j> with(plots) :

> animate(rhs(subs(c =1, SolucionParticula)),x=0..1,¢t=0..4, frames =150, view=[0..1,-0.01
.0.01])




0.010+

0.005

-0.005

-0.010-

0.2

0.4

0.6

0.8



