> vrestart
> f:=exp(2x)

> a[0] = %-int(f,xZ—L..L);evalf(%,3)

—4 4
e e
a, -——T-i-T
13.6
[ o . L1 n-Pi
> a[n]:= subs|sin(n-Pi) =0, cos(n-Pi) =(—1) ,Z-mt f-cos 7" ,x=—L..L
L 4et (=1)' —4et(—=1)"
! P+ 16

> b[n] = subs(sin(n-Pi) =0, cos(n-Pi) = (—1)", %-int(f-sin( ”LPi -x),x=—L..L) )

—¢' (=1)'mn+et (—1)'nn

P+ 16

b =

n

> St a[z()] +S”m(“[n]'cos( nLPi 'x) +b[n]'sin(

€ €
STF == 4 S 4
& 8 = R+ 16

Pi e
nL : -x), n=1 ..mﬁnltyj

(="' (=1)'mn+e™(—=1)"nn) sin( n;tx)

+ .
nmt +16

0 -Pi
> STF500 = % -I—sum(a[n]-cos( nLl -x) + b[n]-sin(

P
i nLl-x),n=1..500j:
> plot(f,x=—L..L)
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(> plot(STF500,x=—L..L)
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(> plot({f, STF500}, x=—0.05..0.05)

[\
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0
> STF1000 = % -l-sum(a[n]-cos(

n-Pi

”Ll -xj + b[n]si ( -x),n=l..1000) :

(> plot({f, STF1000}, x=—0.05..0.05)
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;> restart
> g :=—Heaviside(t + Pi) + 2-Heaviside(¢) — Heaviside(¢—P1)
g = —Heaviside(7 + ) + 2 Heaviside(¢) — Heaviside(¢ — 1)

> L=4
L:=4

> plot(g, t=—L..L, scaling= CONSTRAINED)

@)

®



11
0.5
—4 -3 -2 -1 ] 1 2 3 4
—0.51 t
= 1 ‘
> a[0]:= z~1nt(g,t=—L..L)
a, =0 )
I 1 P
> a[n] = f-int(gcos( LLs -t),tz—L..L)
a, =0 10)
[ 1 Pi
> b[n] = z-im‘(g-sin( ”L‘ -t),tZ—L..L)
N T T
4_4COS(T) —4+4cos[nT] 8—8005[%]
b, + + an
4nm 4nm 4nm
i . ( n-Pi e
> STFg = Sum(b[n]-sm( 7 -t),nZI..lnﬁmty)
T T T
n
2-0 4—4cos[TJ —4—|—4cos[nTj 8—8005(%) Tt
n
STFg == + + sin 12
& n=1 4nm 4nm 4nm ( 4 J( )
= | .
> STFg500 = sum(b[n]-sm( nLl -t),n=1..500) :

(> plot(STF2500, t =—3.8 ..3.8, scaling= CONSTRAINED)




> plot(g, t=—3.8..3.8, scaling= CONSTRAINED)




(> plot({g, STFg500},t=1.1.12)
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(> plot({g, STFg500},t=3.3.5)
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3.1
>
| Método por Variables Separables
| > restart
> Ecua = diff (z(x,y),x82) + diff (z(x, y), x82, y) — diff (z(x, ), y$2) =0
] Ecua = % z(x,y) + 6)?236)/ z(x,y) — % z(x,y) =0 13)
> Sol == pdsolve(Ecua)
& & d
Sol = (x,) =/,(x) ) where | {5 £,(5) = e, ). 5 £ = (0 + (14)
dx dy dy

fz()’)) _01]

:> with(PDEtools) :
> SolGral := build(Sol)

SolGral = z(x,y) =c; € > e ? c e ot (15)




=> Comprobar = simplify(eval(subs(z(x, y) =rhs(SolGral), Ecua)))
Comprobar == 0=0

> FEcua

2060) = 5 2(x,) =0

iz z(x,y) + ay2

ax a’dy

> SolDos = z(x,y) =F(x)-G(y)
SolDos = z(x,y) =F(x) G(y)

> EcuaDos = eval(subs(z(x, y) =rhs(SolDos), Ecua) )

d* d* d d*
EcuaDos := (@ F(x)) G(y) + [@ F(x)] (d_y G(y)j — F(x) (d_yz G(y)) =0
B 2 2
> EcuaTres := lhs(EcuaDos) + F(x) [% G(y)] =rhs(EcuaDos) + F(x) [% G(y)]
3 3
d’ d* d - &
] EcuaTres := (E F(x)) G(y) + [? F(x)] (d_y G(y)) =F(x) [ dy2 G(y)]
[ L lhs (EcuaTres) _ rhs(EcuaTres)
> BeuaCuaro = sl gy i (G0),3) | F0)-(GU) + diff (G(3). )
d d
—2 Fx) o G(»v)
EcuaCuatro = =
T Gm+ g 6w
:para alpha igual a cero
> EcuaCeroX := lhs(EcuaCuatro) =0
2
5 W)
dx
EcuaCeroX := W =0
=> EcuaCeroY := rhs(EcuaCuatro) =0
e
e G(»)
EcuaCeroY = Y d =0
G+, 60

=> SolGralCeroX := dsolve(EcuaCeroX)
SolGralCeroX = F(x) =c,x + ¢,

=> SolGralCeroY := dsolve( EcuaCeroY)
SolGralCeroY = G(y) =c,y + ¢,

(16)
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(25)



;para alpha positiva

> EcuaPosX := lhs(EcuaCuatro) = B2

> EcuaPosY = rhs(EcuaCuatro) = Bz

d2
e

EcuaPosX :=

F(x)

d2

— G

dy

F(x)

)

z(x,y) =0

EcuaPosY =

(> SolGralPosX = dsolve(EcuaPosX)

> SolGralPosY = dsolve(EcuaPosY)

SolGralPosY := G(y) =c, e

1
> SolGralPos = z(x, ) =subs(c] =c
rhs(SolGralPosY) )

1r°

>
| para alpha negativa

> EcuaNegX := lhs(EcuaCuatro) =— Bz

EcuaNegX =

> EcuaNegY := rhs(EcuaCuatro) =— [32

c,=¢C

SolGralPos = z(x,y) = (C‘” e P4 Cy eBx) c

d

Gy)+

dy

(p+/82+4) By

2

201

G(y)

+cze

rhs(SolGralCeroY) )
SolGralCero = z(x,y) = (¢ xtcy) (¢ytcy)
> Ecua
s s
— z(x,y) + z(x,y) — —
3 %) o’ (x, ) o

> ComprobarCero := eval(subs(z(x,y) =rhs(SolGralCero), Ecua))
ComprobarCero == 0 =0

SolGralPosX = F(x) =c, e P4 c, P

> SolGralCero := z(x, y) =subs(c1 =C,p> €, = Cyy, Ths(SolGralCeroX) ) -subs(cl =, C,=C

22°

(=p+/F+a) By

2

(p+/$2+4) By

2 ©

dZ
o T

F(x)

2

+c,,e

rhs(SolGralPosX) ) -subs(c

1= 6p 6 =6

(=p+ P+ ) By

2

> ComprobarPos = simplify(eval(subs(z(x, y) =rhs(SolGralPos), Ecua)))
ComprobarPos := 0 =0

(26)
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(35)



EcuaNegY :=

> SolGralNegX = dsolve( EcuaNegX)
SolGralNegX = F(x) =c, sin(Bx) + ¢, cos(px)

> SolGralNegY := dsolve( EcuaNegY')

> SolGralNeg = z(x, y) =subs(01 =¢,p» €, =C,yp, ths(SolGralNegX) ) -subs(cl =c,,C,=¢C

SolGralNeg = z(x,y) = (¢, sin(Bx) + ¢,, cos(Bx) ) (¢, e

(p+/82—4) py

SolGralNegY = G(y) =c, ¢

rhs(SolGralNegY') )

+c,,e

2

(=p+J/P7—4)py

2

+c,e

2

(=p+ /P2 ) py

2

> ComprobarNeg := simplify(eval(subs(z(x, y) =rhs(SolGralNeg), Ecua)))

=> restart

>

>

ComprobarNeg := 0 =0

(/=4 ) By

22

(36)
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(38)

(39)

(40)



