;> restart
| PROBLEMA DE LA CUERDA DE GUITARRA
> EDP = diff (y(x, 1), 182) —c--2-diff (v(x, ), x$2) =0

EDP = %y(x, 1) —02 (%y(x, t)j =0
ot ox

(> CondFront = y(0,1) =0,y(1,¢) =0
CondFront :=y(0,t) =0, y(1,¢) =0

[ 000 )
> CondIni == y(x,0) = 1%&
(50 )

. L)

[50)

Lo )

-x-Heaviside(x) — 2-

-(x — 1) -Heaviside(x — 1);

Condlni :=y(x,0) = L x Heaviside(x) — % (x - %) Heaviside(x - %) +

100
i — 1) Heaviside(x — 1)
> plot(rhs(Condini), x=-0.2..1.2)
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_> CondIniVel := DerYcero=0
CondIniVel = DerYcero=10

:METODO DE SEPARACION DE VARIABLES
> EcuaSep := eval(subs(y(x,t) =F(x)-G(t), EDP))

. d’ 2 (& _
EcuaSep .= F(x) —2G(t) —c —2F(x) G(t) =0

dr dx
[ _ (Ihs(EcuaSep) + c--2-diff (F(x),x82)-G(t))
> EcuaSeparada = Flx)-Gl1)
_ (rhs(EcuaSep) + c--2-diff (F(x), x$2)-G(t))
F(x)-G(1)
2 2
d—2 Gy ¢ (d—z F(x))
EcuaSeparada .= dr = dr

G(t) F(x)

[ > FcuaX = rhs(EcuaSeparada) = alpha; EcuaT = lhs (EcuaSeparada) = alpha

5
T

10 ) -Heaviside(x

0y

2

(&)

(C))

(C))

(6



' _
EcuaX:= Flx) =Q
2
% G(1)
EcuaTl = W =Q @)

EcuaXneg = subs(alpha=-n--2-Pi--2-c--2, EcuaX)
2
¢ [d—2 F(x))

dx 2.2 2
EcuaXneg = = -
cuaXneg Fix) nmc ¢))
SolX := dsolve( EcuaXneg)
SolX:=F(x)=_Clsin(ntnx) + C2cos(mnx) )
EcuaTneg = subs(alpha=-n--2-Pi--2-c--2, EcuaTl)
2
27 G(1)
2.2 2
EcuaTneg = ———— = - 1
cualneg GO) nmc 10)
SolT = dsolve(EcuaTneg)
SolT :=G(t) = Clsin(ncnt) + C2cos(ment) an
SolPartX := subs(_C2=0, CI =1, SolX)
SolPartX := F(x) =sin(7tn x) (12)
SolPart == y(x, t) =rhs(SolPartX) -rhs(SolT)
SolPart :=y(x,t) =sin(nnx) (_Clsin(ncnt) + C2cos(mcnt)) 13)
SolucionGeneral == y(x, t) =Sum(sin(n-Pi-x)-(b[n]-cos(n-Pi-ct) +a[n]-sin(n-Pi-c-t)),n
=1 ..infinity)
SolucionGeneral :=y(x, t) = ZSin(nn x) (bn cos(ment) +a,sin(nent) ) (14)
n=1
Solucionlnicial := eval(subs(t=0, SolucionGeneral))
Solucionlnicial :==y(x,0) = z sin(nnx) b, (15)
n=1
. ) 1 . . . ( nPix
b[n] = subs[sm(n-Pl) =0, 5 -znt(rhs(Condlnz)-sm( " ),x—O..l)]
10
sin( 1 T n)
1 2
b =— ——F"- (16)
"2 71:2 n’
a[ln] =20
g, =0 a”
SolucionGeneral

(18)



00 sin(1n x) sin(%nn) cos(ment)

yix, )=/, -2 5
T n

2

500 . sin(7n x) sin(%ﬂ:n) cos(ment)

> SolucionParticular == y(x, t) =

2
n=125 TT nz

=> plot(rhs(subs(c=1, t=0, SolucionParticular) ), x=0..1,y=0..0.007)
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0.001 A

:> with(plots) :

> animate(rhs(subs(c =1, SolucionParticular) ), x=0..1,t=0..4, frames =150, view=[0..1,

-0.01..0.017)

(18)
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