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| > restart
| 1. Resuelva
> Ecuacion == x-diff (y(x),x) —y(x) =x--3-exp(3-x)
Ecuacion == x (;xy(x)) —y(x) =" €))
> Condicion = y(1) =0
i Condicion:=y(1) =0 )
| Solucion 1)
> SolucionParticular = expand(dsolve( { Ecuacion, Condicion}) ); evalf (%, 2)
. . - - 1 3 2 1 x\3 2 3
SolucionParticular := y(x) = 3 (e ) X — 9 (e ) X — 9 e X
3 3
i p(x) =033 (') ¥ —0.11 (&) x—44x A3)
> CompUno = simplify(eval(subs(y(x) =rhs(SolucionParticular), lhs ( Ecuacion)
—rhs(Ecuacion) =0)))
i CompUno =0=0 4
> CompDos = simplify(subs(x =1, SolucionParticular))
CompDos =y(1) =0 5)

> plot(rhs(SolucionParticular), x =0..1.1)
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;solucion 1)
> Ecuacion
i t (oo ]y =2 ©)
> EcuaDos = expan d( lhs(Eczacion) _ rhs(Ec)L:acion) )
3
I EcuaDos = % y(x) — y(xx) = (ex) b @)
> pi=- %; q = rhs(EcuaDos)
1
p: X
3 2
i g:=(e) x @)
> SolGral == y(x) =expand(C[1]-exp(-int(p,x)) +exp(-int(p,x))-int(exp(int(p,x))-q,x))
3 3
SolGral :=y(x) =C,x + % (ex) °— % (ex) X )

=> Para = isolate(subs(x =1, rhs(SolGral) =0), C[1])

(10)



2 3

Para :=C1=—§ (e)
B SolPart == subs(C[1]=rhs(Para), SolGral); evalf (%, 2)
3 3
SolPart = y(x) :_% (e)3x+% (ex) xz—% (ex) by

3 3
y(x) =033 (') ¥ —0.11 (&) x—44x

=> CompTres = simplify(eval(subs(y(x) =rhs(SolPart), lhs (Ecuacion) — rhs(Ecuacion) =0)))

i CompTres =0=0

> CompCuatro = simplify(subs(x =1, SolPart))
i CompCuatro :=y(1) =0
_fin solucion 1)
| > restart
| 2. Resuelva

> Ecuacion == x--2-diff (y(x), x$2) — (x--2 + 2-x) -diff (y(x),x) + (x +2)-y(x) =x--3

2
Ecuacion = x* (d—z y(x)) - (x2 +2x) (i y(x)) + (x+2)yx) =y
dx dx

;solucion i)

> SolucionGeneral := dsolve(Ecuacion)

SolucionGeneral =y(x) =x C2+x¢& CI — ¥

(10)

an

(12)

13)

(14)

15)

B CompUno = simplify(eval(subs(y(x) =rhs(SolucionGeneral), lhs (Ecuacion) — rhs(Ecuacion)

=0)))
CompUno =0=0

;solucion i1)
> 1] = xpy[2] = x-exp(x)

W =X
yy=xe
> EcuacionNormal = expan d( lhs (Ecuacion) ) _ rhs(Ecuacion)
X2 X2
’ d 2(%”’”) (x) | 2y(x)
EcuacionNormal := —zy(x) — (—y(x)) — + Y + y2 =X
dx dx X x X
> FEcuacionHom = lhs (EcuacionNormal) =0
2 2 (i y(x))
EcuacionHom = d_2y(x) — (iy(X)) - dx + ) + 2)/(236) =0
dx dx X X X
> Q = rhs(EcuacionNormal)
O:=x

:> with(linalg) :
> WW = wronskian([yy[1], yv[2]1], x)

WW .=
1 €+xe

(16)

17

(18)

19)

(20)

ey



> BB = array([0, O])

BB:=|0 x | (22)
(> Para = linsolve( WW, BB)
1
Para:=| -1 — ] (23)
€
_> Aprima = Para[l]; Bprima = Para[2]
Aprima = -1
Bprima = Lx 24)
¢
_> A = int(Aprima, x) + C[1]; B := int(Bprima, x) + C[2]
A4=-x+C,
1
B = - E +C, 25)

> SolNoHom = v(x) =expand(A-yy[1]+ B-yy[2])
SolNoHom :=y(x) = -+ x C,—x -I-xexC2 (26)

> CompDos = simplify(eval(subs(y(x) =rhs(SolNoHom), lhs (Ecuacion) — rhs(Ecuacion)

=0)))
CompDos =0=0 27

;ﬁn solucion 2)
| > restart
| 3. Utilizando transformada de Laplace obtener i(t)=q'(t)

> Ecuacion == diff (q(t), 82) —2-diff (q(t),t) +q(t) = l-cos(t)

4
one 9y o (4 1
Ecuacion = 7 q(t) —2 ( dr q(t)) +q(t) = 4 cos(?) (28)
(> Condiciones = q(0) =0, D(q)(0) =0
Condiciones :==q(0) =0,D(q)(0) =0 (29)

;soluci(')n
| > with(inttrans) :
> LapEcua := subs(Condiciones, laplace( Ecuacion, t, s) )

LapEcua = s laplace(q(t),t,s) — 2 slaplace(q(t),t,s) + laplace(q(t),t,s) = % > S | 30)
s+
> LapSol = isolate( LapEcua, laplace(q(t),t, s) )
1 s

LapSol := laplace(q(t),t,s) = — (31)

I 4 (f+1) (F=2541)

> SolPart = invlaplace(LapSol, s, t)

SolPart = q(t) = % re — % sin(#) (32)

> Solucion = i(t) =rhs(diff (SolPart, t))

Solucion == i(t) =% e+ % rel — % cos(?) 33)




> comprobacion = eval(subs(q(t) =rhs(SolPart), lhs (Ecuacion) — rhs(Ecuacion) =0) )
comprobacion :=0=0 (34)

=> plot([rhs(SolPart), rhs(Solucion) ],t=0..1)
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;ﬁn solucion 3)
| > restart
| 4.- Solucion del Sistema

> Sistema = diff (x(t),t) +2-diff (y(t),t) =exp(t), 2-diff (x(t), t) +diff (y(t), t) =sin(¢) :
Sistema(1]; Sistema|2 ]

d d
dr x(t) +2 ( dr y(t)) e
d d .
] 2 ( dr x(t)) + & y(t) =sin(t) (35
> Cond :=x(0)=1,y(0) =-1
i Cond :=x(0) =1,y(0) =-1 (36)
| solucion
> Solucion = dsolve( {Sistema, Cond}) : Solucion[1]; Solucion[2 ]
1 ¢ 2
x(t)=-—e — —cos(t) +2

3 3

£\



y(t) = % e + % cos(t) —2 (37)
B CompUno = eval(subs(x(t) =rhs(Solucion[1]), y(t) =rhs(Solucion[2]), lhs(Sistema[1])
— rhs(Sistema[1]) =0))
CompUno =0=0 (38)

=> CompDos = eval(subs(x(t) =rhs(Solucion[11]), y(t) =rhs(Solucion[21]), lhs (Sistema[2])
— rhs(Sistema[2]) =0))
CompDos :=0=0 39

=> plot([rhs(Solucion[1]), rhs(Solucion[2])],t=0..2)

1‘5 | \é
:ﬁn solucion 4
| > restart
| 5.- Resuelva para alpha = 1
> Ecua = diff (u(x, t), 183) =4- diff (u(x, t), x, t)
_ @ _
Ecua = 6_13 u(x, t) =4 ( PPy u(x, t)) 40)

=> EcuaDos = eval(subs(u(x, t) =F(x)-G(t), Ecua))

4 d d
EcuaDos = F — G =4 | — F — G 41
cuaDos (x) (dt3 (t)j (dx (X)) ( (l‘)) 41)




| solucion 1)

> EcuaTres — lhs(EcuaDos)  _ _ rhs(EcuaDos)
F(x)-diff (G(1), 1) F(;C)'diﬁ"(G(t), 1)
d
<SG 4 (i F(x))
_dr B dx
EcuaTres = =
4 6w £lx)
i dr
> FEcuaTresX = rhs(EcuaTres) =1; EcuaTresT := lhs (EcuaTres) =1
4 (% F(x))
EcuaTlresX = Flx) =1
3
% G(t)
EcualresT = - =1
d G(1)
dr

> SolTresX := dsolve(EcuaTresX); SolTresT := dsolve(EcuaTresT)
1

— X

SolTresX =F(x)= Cle*
i SolTresT:=G(t)= _Cl+ C2¢'+ C3¢”
> SolGral == u(x, t) =subs(_CIl =1, rhs(SolTresX) ) -rhs(SolTresT)
1

i SolGral :=u(x,t) =e* ( CI+ C2¢'+ C3¢™)
B CompUno = eval(subs(u(x, t) =rhs(SolGral), lhs(Ecua) — rhs(Ecua) =0))
i CompUno =0=0
;solucion 1)
lhs (EcuaDos) rhs (EcuaDos)

> EcuaCuatro = 4 F(x)-diff (G(1), 1) T 4. F(x)-diff (G(t), 1)
3

d— G(1) iF(X)

3
EcuaCuatro .= — dz _
4 i G(1) F(x)
i dr
> FEcuaCuatroX := rhs(EcuaCuatro) = 1; EcuaCuatroT = lhs (EcuaCuatro) = 1
d
& F(x)
EcuaCuatroX = W =1
3
1 % G(1)
FEcuaCuatroT = — A o 1
4 d G(t)
dr

(> SolCuatroX = dsolve( EcuaCuatroX); SolCuatroT = dsolve( EcuaCuatroT)
SolCuatroX:=F(x) = _Cl ¢

SolCuatroT = G(t) = Cl+ C2e '+ C3¢&*'

42)

43)

(44)

45)

(46)

“47)

(48)

(49)



> SolGralDos == u(x, t) =subs(_CI =1, rhs(SolCuatroX) ) -rhs(SolCuatroT)

i SolGralDos == u(x,t) =€ (_Cl + C2e*'+ C3¢*) (50)
> CompDos = simplify(eval(subs(u(x, t) =rhs(SolGralDos), lhs(Ecua) — rhs(Ecua) =0)))
i CompDos :=0=0 (51)
_fin solucién 5)
| > restart
| Fin solucion examen
>

>




