| > restart
| Cuerda de guitarra

> Ecua = diff (v(x, t),x82) = diff (y(x, t), 1$2)

s 2 (&
Ecua = — y(x,t)=c | — y(x, ¢ 1
W Vw0 = [z w0 M
> EcuaUno = subs(c2 =1, Ecua)
i &
EcuaUno == — y(x, t) = —5 v(x,t 2
o2 TR0 =g yin) @
(> EcuaDos = eval(subs(y(x,t) =F(x)-G(t), EcuaUno))
d* d*
EcuaDos = | —5 F(x) | G(t) =F(x) | — G(t 3
[dxz ()j() ()[dtz ()) 3
[ __Ihs(EcuaDos) _ rhs(EcuaDos)
e A TN R T RET)
& &’
—2 Flx)  —= G()
EcuaSep = dx = dr “)
P Fw G(1)
> EcuaXalpha = lhs (EcuaSep) = alpha
2
5w
dx
EcuaXalpha = W = )
(> EcuaT alpha = rhs(EcuaSep) = alpha
&
ar
EcuaT = =
cuaTalpha G o (6)
(> CondFrontera = v(0,¢)=0,y(L,t)=0
CondFrontera := y(0,t) =0, y(L, ) =0 @)
> Condlnicial = y(0,0) = % x,y(1,0)=2-a— % -x : CondlInicial[1];
2 2
Condlnicial[ 2],
2ax
¥(0,0) =~
2
P(1,0)=2q— =45 8)
L
(> DerCondIniaicl = D[¢](y(x,0)) =0
DerCondlniaicl == D,(y(x,0)) =0 &)
=> L:=1
L:=1 (10)

> Condlnicial

»(0,0)=2ax,y(1,0)=—2ax+2a 11)



| Para alpha=cero
> EcuaXcero := subs(alpha=0, EcuaXalpha)

2
X F
dx
EcuaXcero i= ——— =0
F(x)
(> EcuaTcero == subs(alpha=0, EcuaTalpha)
e
;ﬂz'(?(f)
EcuaTcero ' = —— =0
G(1)

(> SolXcero = dsolve(EcuaXcero)
SolXcero = F(x) =c,x + ¢,

> ComprobarUno := subs(x =0, rhs(SolXcero) =0)

ComprobarUno = ¢,=0

=> ComprobarDos = subs(x =1, ¢,=0, rhs(SolXcero) = O)
ComprobarDos = ¢, =0
F(x)=0
> y(x,t)=0
y(x,t)=0
:Para alpha positiva
> EcuaXpos = subs(alpha= [32, EcuaXalpha)

e

—2 F(¥)
EcuaXpos = L ZBZ

P )
> EcuaTpos = Subs(alpha= [32, EcuaTalpha)

&

aw M
EcuaTpos = W =B

> SolXpos := dsolve( EcuaXpos)

SistemaPos|[ 1]; SistemaPos[2];
¢, +¢,=0

¢, eB—i-cz e P=0

P2

ParaPos = {cl =0,c,= O}

=> ParaPos = Solve( {SistemaPos}, {c c })

> F(x)=0

SolXpos = F(x) =c, P+ c, e P
> SistemaPos = eval(subs(x =0, rhs(SolXpos) =0)), eval(subs(x =1, rhs(SolXpos) =0)) :

(12)

13)

(14)

15)

(16)

a7

(18)

19)

(20)

@1

(22)

(23)

24



> y(x, 1) =0
y(x,t)=0
;para alpha negativa
>
> EcuaXneg := eval(subs(alphaz— [32, EcuaXalpha) )
re
—2 F(x)
EcuaXneg = S —[32
°TFw
> EcuaTneg = eval(subs(alpha=— [32, EcuaTalpha) )
2
EeyaTnes im dr _ B2
cualneg = —G(t)

> SolXneg := dsolve( EcuaXneg)
SolXneg = F(x) =c, sin(Bx) + ¢, cos(px)
> ComprobarCinco := simplify(subs(x =0, rhs( SolXneg) =0))
ComprobarCinco = ¢,=0
> ComprobarSeis := subs(c2 =0, beta=n-P1, rhs(SolXneg) = 0)

ComprobarSeis == ¢, sin(nmwx) =0

> ¢, #0
¢, #0

> EcuaXfinal == subs(alpha=— (n-Pi)z, EcuaXalpha)

re

—2 F(x)

EcuaXfinal dr P
inal i = ————=—
F(x)

> SolXfinal = subs(cl =1, ¢, =0, dsolve( EcuaXfinal) )
SolXfinal = F(x) =sin(n mx)
> EcuaTfinal := subs(alpha=— (n~Pi)2, EcuaTalpha)

re
—2 G(1)
EcuaTfinal == A — T
G(1)

> SolTfinal := dsolve(EcuaTfinal)
SolTfinal == G(t) =c, sin(nmt) + c,cos(nmt)

> SolGralfinal == y(x, t) =rhs(SolXfinal) -rhs(SolTfinal)
SolGralfinal = y(x, t) =sin(nnx) (¢, sin(nmnt) +c,cos(nnt))

> SolGralFourier := y(x, t) =Sum(sin(n-Pi-x)- (b[n]-cos(n-Pi-t) + a[n]-sin(n-Pi-t)),n=1
..Infinity)

(24)

(25)

(26)

@7

(28)

(29)

(30)

(€2Y

(32)

(33)

(34)

(35)

(36)



SolGralFourier == y(x, t) = z sin(nmx) (b, cos(nmt) +a,sin(nmt)) 37
n=1
(> SolGralTotal = eval(subs(t=0, SolGralFourier) )

SolGralTotal == y(x,0) = Z sin(nmx) b, (38)
n=1

(e

1
2

> b[n] = subs| sin(n-pi) =0, cos(n-Pi) = (—1)", simplify [%]-im ~x-sin(n-Pi
2

1
5 1 , 2 ( 100 ) . . 5
x),x=0.. 10 + T -int ( 100 ) — 1 ‘x |-sin(n-Pi-x), x= 10 .1
2 2
Zsin(%nj —sin(n )
b = (39)

! 251 th
> isolate(eval(rhs(subs(t =0, diff (SolGralFourier, t))) =0), a[n])

ZSin(nnx) a,nmt=0 (40)

n=1

a, =0 1)

_> SolGralFourier

» sin(nTx) (2 sin(n—n) — sin(n n)) cos(nmt)
ywmn=> :

252

42)

Pi
sin(n-Pi-x)-sin( n2 . )-cos(n-Pi~t)

> SolPart500 := y(x, t) =sum ,n=1..500

i 25-n°-Pi’
> plot(subs(t=0, rhs(SolPart500)),x=0..1)
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;> with(plots) :
> animate(rhs(SolPart500),x=0.1,t=0..4, frames =150, view=[0..1,—0.01 ..0.01 ])
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