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1)

>

restart
SERIE 4
restart
2 2 exp(+”)
SolEnDerPar = z(x, y) Zf(y —X ) + [—2 +2j
exp(y
2, .2 e)‘2
SolEnDerPar :=z(x, y) =f( X" +y ) + ? +2
) exp(x?)
SolHom = z(x, y) =f(y —X ); SolNoHom = z(x, y) = [ o T 2]
exp(y”)
SolHom = z(x, y) =f( - —I—yz)
2
SolNoHom :=z(x,y) = ?? +2

DerSolHomX := diff (SolHom, x) ;
DerSolHomX = o z(x,y) =-2D(f) ( -y —I—y2) X

DerSolHomY = diff (SolHom, y)
DerSolHomY := E z(x,y) =2D(f) ( - +)’2) y

DerUno = isolate(DerSolHomX, D(f) ( - +y2) )

0
o z2(x, )
DerUno :=D(f) (—x2+y2) :_% e .
DerDos = isolate(DerSolHomY, D(f) ( - +y2) ) 5
——z(x,»)
DerDos :=D(f) ( -y +y2) = % _ny—
EcuaHomEnDerPar = 2 -rhs(DerDos) —2-a rhs(DerUno) gO
- z(xp) - z(x p)
EcuaHomEnDerPar = & ’ + O . =0
EcuaHomDos = i + i =0
cuaHomDos = x & z(x,y) +y axaz(x,y) .
EcuaHomDos = x (E z(x,y) ) +y (a z(x,y) ) =0
Comprobar := pdsolve( EcuaHomEnDerPar)

Comprobar :=z(x, y) =_F1( -y +y2)
ComprobarDos = pdsolve( EcuaHomDos)
ComprobarDos = z(x, y) =_FI( - +y2)
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> FunNoHom := subs(z(x, y) =rhs(SolNoHom), lhs(EcuaHomDos) )

FunNoH. 0 (& +2 |+ G +2 (11)
unNoHom =x | — | —= — | —
v |7 Tl
i 9 9 &
> EcuaFinalEnDerPar == x-— z(x,y) +y-— z(x,y) = |xdiff | | — +2 |,y ||+ |y
oy ax e
exz
-diff ? +21,x
EcuaFinalEnDerPar = x (@ z(x,y)) +y (a z(x,y) ) =0 12)
B pdsolve( EcuaFinalEnDerPar)
i 2(x,y) =_FI1(-3* +)7) (13)
| > restart
[ 2
> f:=-2-Heaviside(? + 1) + 3-Heaviside(¢) — Heaviside(¢ — 1); plot(f, t =-2..2, scaling
= CONSTRAINED)

f:= -2 Heaviside(z + 1) + 3 Heaviside(#) — Heaviside(# — 1)




nLPi -t) ), n=1 ..inﬁnity)

(> plot(STF500, t=-L..L)

i L:=2
> a[0] == %-int(f,t=—L..L)
1

Clo. _E
) 1, n-Pi _
> a[n] = I3 mt(fcos( 7 t),t— L..L)
i " nm
[ N . ( n-Pi _
> b[n] = I3 mt(fsm( 7 t),t L..L)

1
3c0s(—nn)
bn:=— 2 + 3
nm nm
> STF = % -I-Sum((a[n]-cos( n-Pi -z) +b[n]-sin(
© sin(inn) cos(innt) 3cos(inn)
STF = -+ + > | - 2 2 +| - 2
4 nm nm
—I—i sm(innt)]
nm 2

> STF500 = "[ZO] +sum((a[n]'cos( ”'LP‘ 'tj +b[n]'sin(

”LPI ~t)),n=l..500):
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1?—-———————4
2 t‘l 0 2
t
-1
:> restart
L 3)
> Ecua = diff (u(x, ), x$2) + diff (u t,x) =4-t-diff (u(x, t),x)
Ecua'ziu(x t) + 62 u(x t)=4t(iu(x t)) 19
i T o ’ ot ’ ax ’
> EcuaDos = eval(subs(u(x, t) =F(x)-G(t), Ecua))
(4 d d d
EcuaDos = ( 12 F(x)) G(t) + ( . F(x )) (d G(t )) 4t(dx F(x )) G(t) (20)
[ d
> EcuaTres := lhs(EcuaDos) - (a ( ) s(EcuaDos)
d d
(& F(x))z(a G |
B < 4, (4 _ (4 d
EcuaTres : ( 2 F(x)) G(t) =4t ( . F(x)) G(1) ( . F(x)) ( & G(t)) (21)
> EcuaCuatro — lh(iv(EcuaTres) — simplify r}(zis(EcuaTres)
(E F(x))G(t) (EF(x))G(t)




>

d2

w2 T 46w = (4 6
o dx B dt
EcuaCuatro = =
4 F(x) (o)
dx
EcuaX := lhs(EcuaCuatro) = Bz
2
"
EcuaX:=———=0
. F(x)
dx
EcuaT := rhs(EcuaCuatro) 2[32
4G(t) t— (i G(t))
EcuaT = dr = Bz
) G(1)

EcuaXdos = lhs(EcuaX) - % F(x) =rhs(EcuaX) - % F(x)

2
EcuaXdos = % F(x) = [32 (% F(x))
EcuaXtres = lhs (EcuaXdos) — rhs(EcuaXdos) =0
2
EcuaXtres := % F(x) — Bz (

& [e

F(x))=0

EcuaTdos ‘= lhs(EcuaT)-G(t) =rhs(EcuaTl) -
EcuaTdos =4 G(t) t — (

)
G(t)) ~B*G(1)

EcuaTtres :=-1lhs(EcuaTdos) + rhs(EcuaTdos) =0
EcuaTires == -4 G(t) 1 + % G(1) +B G(t) =0

G(t
d
dt

SolX = dsolve( EcuaXtres)
SolX:=F(x)=_Cl + 2P
SolT := dsolve(EcuaTtres)
SolT = G(1) = 1B =20
SolGral == u(x, t) =rhs(SolX)-subs(_CI1 =1, rhs(SolT) )
SolGral = u(x, 1) = (_c1+ c2F¥) ¥ =21

Ecua

% u(x,t) + axazf)t u(x,t) =4t (— u(x, t))
)Y

Comprobar = simplify(eval(subs(u(x, t) =rhs(SolGral), lhs(Ecua) — rhs(Ecua) =0)))

Comprobar :==0=0

restart
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> Ecua = diff (u(x, t), x) =%~diﬁ‘(u(x, 1), 1)

0
Ecua'=iu(x t) = i (E”(x’t)) (34)
i o ’ X
> alpha:=3
i o:=3 35)
> EcuaDos = eval(subs(u(x, t) =F(x)-G(t), Ecua))
d 5 F(x) (% G(t))
EcuaDos = (— F(x)) G(1) = (36)
i dx X
> EcuaTres — lgzs I(TEcuaDos) _ rngéEcuaDos)
(—(x) j-G(t) (—(x) )-G(z)
X X
(iF(x))x iG(t)
EcuaTres = 1 dr = dr 37
_ 5 F(x) G(1)
> EcuaX = lhs(EcuaTres) = alpha
| (% F(x) ) X
I EcuaX .= 5 Fix) =3 (38)
> FEcuaTl = rhs(EcuaTres) = alpha
% G(1)
I EcuaT = W =3 39
> SolX := dsolve( EcuaX)
i SolX:=F(x)=_CIx" (40)
> SolT = dsolve(EcuaT)
] SolT = G(t) = _Cl &’ 41)
> SolGral = u(x, t) =rhs(SolX) -subs(_CIl =1, rhs(SolT) )
i SolGral =u(x,t) = _CIx" ¢’ 42)
> Ecua
s (2 s
i u(x,t) = ( o ‘e )) 43)
i ax ’ x
> Comprobar = eval(subs(u(x, t) =rhs(SolGral), lhs(Ecua) — rhs(Ecua) =0))
| Comprobar :=0=0 (44)
| > restart
L5)
> Ecua = diff (u(x, t), t) =2-diff (u(x, t), x$2)
0
Ecua=— u(x,t) =2 (iz u(x, t)) 45)
ot dx

> alpha = 52




o= [32

> EcuaDos = eval(subs(u(x, t) =F(x)-G(t), Ecua))
2
EcuaDos = F(x) (i G(t)) =2 (d— F(x)) G(t)

de d?
B lhs (EcuaDos) rhs(EcuaDos)
> EcuaTres = =
AT ™= T R(x)-G(1) F(x)-G(1)
d2
d Gy 2 [—2 F(x)]
EcuaTres .= = dx
| Gy F(x)
> EcuaX = rhs(EcuaTres) = alpha
2
2 [% F(x) j
2
] EcuaX = Fx) =B
> EcuaTl = lhs(EcuaTres) = alpha
% G(t) 5
I EcuaT = W =f
> SolX := dsolve(EcuaX)
VT B -2 T B
SolX =F(x)= _Cle + C2e

> SolT := dsolve(EcuaTl)
2
SolT:=G(t) = Cl P!
> SolGral = u(x, t) =rhs(SolX) -subs(_Cl =1, rhs(SolT))

( ST B —%ﬁﬁx) 2,
i SolGral =u(x,t)=\_Cle + C2e e
> Ecua

0 0>

o u(x, t) =2 ( o7 u(x, t))

> Comprobar = simplify(eval(subs(u(x, t) =rhs(SolGral), lhs(Ecua) — rhs(Ecua) =0)))
Comprobar :=0=0

=> restart

6)

> SolGral == u(x,y)=_FI(y) +_F2(-% _|_y2)

SolGral :=u(x,y) = FI(y) —I—_FZ(—%X -I—yz)

=> DerSolY := diff(Soleléy)

d
DerSolY = — u(x,y)=— FIl(y) +2D( FZ)(—
! A Y dy — Y _
> DerSolYY = diff (SolGral, y$2)

re

%x+y2)y

2

dy2

DerSolYY := % u(x,y)=— FI(y) +4D?( F2) ( 2 5 +y2) 12 +2D(_F2) ( - x

5 5
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+ yz)
DerSolX = diff (SolGral, x)
DerSolX =

(o))

po
DerSolXX = diff (SolGral, x$2)

DerSolXX := iz u(x, y) = —= D (_F2) ( ~ = x +y2)
o 25

(x.7) =~ D(_F2) ( 2y +ij

DerSolXY = diff (SolGral, x, y)

DerSolXY = ayazax u(x,y) = —% D(Z)(_F2) ( - % X +y2) y
DerSolXdos := rhs(DerSolX) - ( - % ) =[hs (DerSolX) - ( - % )
DerSolXdos :=D( _F2) ( 2 x+ 2) -2 i u(x,y)
T 57T 2 a1
25 25
DerSolXXdos = rhs(DerSolXX) - (T ) = [hs (DerSolXX) - (T )
DerSolXXdos = D'?) (_F2) ( 2 X -I—yz) _ 2 i u(x,y)
5 4 a2
0
Ecua = lhs(DerSolYY) =4-y2-£ iz u(x,y) +2- (—i -— u(x,y))
4 oy 2 0x

Ecua = % u(x,y) =25y2 [—2 u(x,y)] -5 a u(x,y))

restart
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