restart
EcuacionOriginal = diff (y(x, 1), 182) =& -diff (y(x, t), x$2)
. - & ) (P
EcuacionOriginal ‘== — y(x,t)=c¢ | — y(x, ¢
ginal i= > y(x 1 (ax )

Ecuacion = subs(02 = 1, EcuacionOriginal )

. s s
Ecuacion = ? y(x, t)= g y(x, 1)
EcuacionSeparable := eval(subs(y(x, t) = ) Ecuaczon
EcuacionSeparable := F(x ( ] ( J G(1)
) lhs (EcuacionSeparable)  rhs(EcuacionSeparable)
EcuacionSeparada := =
F(x)-G(1) . Flx) G(1)
d d
—2 G —5 Fx)
EcuacionSeparada := ar - &
T F(x)
Ecuacion|x] := rhs(EcuacionSeparada) = alpha; Ecuacion|t] := lhs(EcuacionSeparada)
=alpha
Ke
2 F'(x)
dx
E ] = — =
cuacion_ Flx) o
d2
G(1)
Ecuacion, = dt— =
’ G(1)

SolucionCero| x| := dsolve(subs(alpha=0, Ecuacion[x]))
SolucionCero_ = F(x) =c,x + ¢,

Sistema = subs(x =0, rhs(SolucionCero[x]) =0), subs(x =1, rhs(SolucionCero[x]) =0) :

Sistema| 1]; Sistema[2 ]
c,=0

¢, +¢,=0
Parametros = Solve( {Sistema}, {01’ cz})

Parametros == {C1 =0,c,= O}

SolucionPos[x] = dsolve(subs(alpha = Bz, Ecuacion [x]) )
SolucionPos, == F(x) =c, P+ c, e P

SistemaPos = eval(subs(x =0, rhs(SolucionPos[x]) =0)), subs(x =1, rhs(SolucionPos[x])

=0) : SistemaPos| 1]; SistemaPos|2 ]
¢, +¢,=0

c, eB-I—cZ e P=0

ParametroPos := solve( {SistemaPos})
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ParametroPos = {B=B, ¢, =0,c, =0}> {B=0, €= =CpG =c2} an

> SolucionNeg[x] := dsolve(subs(alphaZ—Bz, Ecuacion[x]) )
SolucionNeg_:= F(x) =c, sin(Bx) + ¢, cos(px) 12)

> SistemaNeg = eval(subs(x =0, rhs(SolucionNeg[x]) =0)), subs(x =1, rhs(SolucionNeg|[x])
=0) : SistemaNeg| 1 |; SistemaNeg|[2 |

c,=0
¢, sin(B) + ¢, cos(B) =0 13)
=> SolucionNegMod| x| = subs(beta= n-Pi, c,=0, SolucionNeg[x])
SolucionNegMod = F(x) =c, sin(n mwx) (14)

> SolucionNegMod(t] := dsolve(subs(alpha=— [32, beta=n-Pi, Ecuacion[t]) )
SolucionNegMod, := G(t) =c,sin(nmt) + ¢, cos(nmt) (15)

=> SolucionNeg := y(x, t) =subs(c1 =1, rhs(SolucionNegMod|x]) ) -rhs(SolucionNegMod| t])
SolucionNeg := y(x, t) =sin(nnx) (¢;sin(nnt) +c,cos(nnt)) (16)

=> SolucionGeneral := y(x, t) =Sum(rhs(SolucionNegMod[x]) -subs(c] =a[n],c,=b[n],
rhs(SolucionNegMod| t]) ).n=1. inﬁnity)

SolucionGeneral := y(x, t) Z ¢,;sin(nmx) (a,sin(nmnt) +b, cos(nmt)) an
> eval (subs(t=0, SolucionGeneral) )
Zc sin(n mx) (18)
I 5
1 1
> b[n] = subs| sin(n-Pi) =0, cos(n-Pi) = (—1)", simplify s -int 0500 x
50 ) 0
o0
) ) 5 1 ) 1000 .
-sin(n-Pi-x),x=0.. 10 + B -int 5 X+ 100 sin(n-Pi-x)
10 10
5
T .1
sin[n—nJ
2
b= ———5> 19)
25nm
> aln] =0

a =20 (20)




> SolucionParticular = Subs(c] =1, SolucionGeneral )

. . (nm
» sin(nmx) sin TJ cos(nmt)
SolucionParticular := y(x, t) = Z 3 (21)
n=1 25w
sin(n Tx) sin( ’12—“ j cos(nmt)
> SolucionParticular500 := y(x, t) = sum T ,n=1..500
_ 25n"m
> plot(subs(t=0, rhs(SolucionParticular500)),x=0..1)
0.004 +
0.003 +
0.002
0.001
0 T T T T T T T T T |
0 0.2 0.4 0.6 0.8 1

;> with(plots) :
> animate(rhs(SolucionParticular500),x=0..1,t=0.4, frames =150 , view=[0..1,—0.01
.0.011])
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