;> restart
| Problema de la cuerda de guitarra de 1 mt largo y rasgando 1 mm

> Ecua = diff (y(x, 1), 82) = -diff (y(x, 1), x$2)

0 0?
Ecua := 6_1f2 y(x, t) = (g y(x, t)] €))

[ 5000 [ 5o00
> CondniTray = f= 2 1000 /. -x-Heaviside(x) —2- 1000 /. (x—

- L) [56)
@.(x—l)-HeaViside(x—l)
(55 )

CondIniTray = f= ﬁ x Heaviside(x) — ﬁ (x — %) Heaviside(x — %) + ﬁ (x 2)

i — 1) Heaviside(x — 1)
> plot(rhs(CondlIniTray),x=-0.2..1.2,y=-0.002..0.002)

5 .. 5
10 )-Heavmde(x 10 )

+

0.002
y 0.001 1
-0.2 0 0.2 0.4 0.6 0.8 1.0 1.2
X
-0.001
-0.002 -

=> Cond[niVel := 0

Ve AN



CondIniVel =0
CondFrontera == F(0) =0, F(1)=0
CondFrontera :=F(0) =0, F(1)=0
Hipotesis :== y(x, t) =F(x)-G(¢)
Hipotesis =y (x, t) =F(x) G(t)
EcuaSep = eval(subs(y(x, t) =rhs(Hipotesis), = 1, Ecua) )
&

2
EcuaSep .= F(x) (d— G(t)J = [—2 F(x)J G(1)

ar dx

EcuaSeparada = simpllﬁ/(

F(x)-G(1) F(x)-G(1)
2 2
EcuaSeparada := dr = d”
PATAEE= "G 1) F(x)
EcuaX = rhs(EcuaSeparada) = alpha
2
d—2 F(x)
_ dx _
EcuaX:= Flx) o
EcuaT = lhs(EcuaSeparada) = alpha
2
<5 6w
EcuaTl = W =Q
EcuaXneg = Subs<alpha=—B2, EcuaX )
2
EcuaXneg = TR =-B

SolXneg = dsolve( EcuaXneg)
SolXneg:=F(x)=_CIsin(Bx) + _C2cos(Px)

ParaDos = simplify(subs(x =0, rhs(SolXneg) =0))
ParaDos .= C2=0

SolXnegBis := subs(_C2 =rhs(ParaDos), SolXneg)
SolXnegBis .= F(x) = CI sin(Bx)

beta := n-Pi

SolXnegPart := SolXnegBis
SolXnegPart := F(x) = _CI sin(nmx)

2
EcuaTneg = subs(alpha=—B , EcuaT)

Ecualneg:= —————=-n"m

SolTneg = dsolve( EcuaTneg)

lhs (EcuaSep) ) =simplify( rhs(EcuaSep)

(©))
(C))
(6))

()

)

®

®

(10)

an

(12)

13)

(14)

15)

(16)

- -



SolTneg := G(t) = Clsin(nnt) + C2cos(nmt) a7

B SolUno = y(x, t) =subs(_CI =1, rhs(SolXnegPart) ) -rhs(SolTneg)
SolUno =y (x,t) =sin(nnx) (_Clsin(nmt) + C2cos(nmt)) (18)

[HASTA LA CLASE DEL JUEVES
> ComprobarUno = eval(subs(x =0, SolUno) )

i ComprobarUno :=y(0,t) =0 19)
> ComprobarDos = subs(sin(n-Pi) =0, (subs(x=1, SolUno)))
i ComprobarDos =y(1,t) =0 (20)
> SolGeneral := y(x, t) =Sum(subs(_C2=b[n]), Cl=al[n], rhs(SolUno)),n=1 .infinity)
SolGeneral :=y(x, 1) = 2 sin(nnx) (a,sin(nmnt) +b,cos(nmt)) #3))
n=1

=> SolPartlni := F(x) =eval(subs(t=0, rhs(SolGeneral)))

SolPartlni:==F(x) = 2 sin(nmx) b, (22)
n=1
] 5
> L= =
10
1
= 2
L=+ (23)

B plot(rhs(CondIniTray), x=-0.2..1.2, y=-0.002..0.002)




0.002 1

y  0.001 -
02 0 0.2 0.4 0.6 0.8 1.0 1.2
X
-0.001 -
-0.002 -

b[n] = subs(sin(n-Pi) =0, (%)jnt(i’hs(CondlniTmy) -sin ( n-Pi~x),x=0..1))

1 sin(; nn)

b, = 125 I 1;2 (24)
aln] =0
a,:=0 (25)
SolParticular := y(x, t) =Sum(subs(_C2=>b[n], Cl=a[n], rhs(SolUno) ), n =1 ..infinity)
' % | sin(n mx) sin(;nn) cos(nmt)
SolParticular ;= y(x, t) =n:1 125 I nz (26)

SolPart500 == y(x, t) =Sum(subs(_ C2=b[n], Cl=al[n], rhs(SolUno)),n=1.500) :
with( plots) :
animate(rhs(SolPart500),x=0.1,t=0.2, frames =150, view=[0..1,-0.002..0.002])



0.002

0.001

0.2 0.4 0.6 0.8 1

-0.001

-0.002 -

=> restart
2

> /= (E)'(x—i_ 10) -Heaviside(x + 10) _2'(%)'(X‘FS)'HG&ViSidC(X'i‘S) + (%)
2

1
-(x) -Heaviside(x) + 12—0 -x-Heaviside(x) —2- (E ) -(x —5)-Heaviside(x — 5) + ( 12—0 )
(x — 10) -Heaviside(x — 10); plot( f, x =-12 ..12, scaling = CONSTRAINED))

f= % (x 4+ 10) Heaviside(x + 10) — % (x +5) Heaviside(x +5) + % x Heaviside(x)

— % (x —5) Heaviside(x —5) + % (x —10) Heaviside(x — 10)




-10 -5 0 5 10
X
[COMO LA FUNCION fES PAR
> L= 10
L:=10

> aln] = (%)-int(f-cos(

nLPI -x), X =—L..L)

80 cos(; nn) — 40 cos(nm) —40

K ::ﬁ n2n2
_> al0] == (%)-int(f,xz—L..L)
i a, =1
> bint o= (L) psin P ) r.1)
=0

> SolGeneralPar := % +Sum(a[n]~cos(

nLPl -x) ,n=1 ..inﬁnily)

27

(28)

(29)

(30)



(80 cos(% nn) — 40 cos(n 1) —40) cos(% nnx)

S
T (1)
= 10 2,2

SolGeneralPar := % +
n T

n

> SolGral500 = % +Sum(a[n]~cos( nLP1 -x),n=l..500) :
(> plot(SolGral500,x=0..10, y =-2..2)
2,
y 1
O T T T T 1
2 4 6 8 10
X
_17
_27
) 2 .. 2 .. 2
> gi=- (E) -(x +10) -Heaviside(x + 10) +2- (E ) -(x 4+ 5)-Heaviside(x +5) - (E)
- (x) -Heaviside(x) + 12—0 -x-Heaviside(x) —2- (12—0 ) -(x —5) -Heaviside(x —5) + (12—0)
*(x —10) -Heaviside(x — 10); plot(g, x=-12..12,y=-2..2)
g:= —% (x +10) Heaviside(x + 10) + % (x +5) Heaviside(x +5) — % (x

—5) Heaviside(x —5) + % (x —10) Heaviside(x — 10)




y 1
-1 -‘5 é lb
X
_17
_27
) 1y
> al[0] = (z)-mt(g,x=—L..L)
a, =0
) (1 . n-Pi .
> a[n] = (L) znt(g cos( 7 x),x— L..L)
a, =0
) (1Y . ( . (nPi B
> b[n] = (L) mt(g sm( 7 x),x— L..L)

> SolGrallmpar = Sum(b[n]-sin(

oo

SolGrallmpar = z

n=1

-40 sin(n m) + 80 sin(% nn)

2 2
n T

n-Pi

-x) ,n=1 ..inﬁnily)

(—40 sin(n 1) + 80 sin(% nn)) sin(

LnTt)c
10

)

10

2
n

2
T

(32)

(33)

(34)

(35)



10

> SolGrallmpar500 = Sum(b[n}sin( n-P1 -x), n=1 ..500) :
> plot(SolGrallmpar500,x=0..10,y=-2..2)

2,

y 1
O T T T T 1
2 4 6 8
X
_17
_27




