B
=SOLUCION DE LA SERIE 2023-2-2
| > restart
1)
> Ecuacion = y"—2-y'+y=x_1-exp(x)

2 X

Ecuacion = d—2 y(x) —2 (i y(x)) +y(x) = < (€))
dx dx X
;Respuesta
> EcuaHom = lhs(Ecuacion) =0
2
EcuaHom = d—2 y(x) —2 (i y(x)) +y(x) =0 2)
dx dx
> QO = rhs(Ecuacion)
X
e
0= 3)
i X
> EcuaCarac == m> —2-m+1=0
i EcuaCarac :=m* —2m+1=0 “)
> Raiz := solve(EcuaCarac)
i Raiz =1, 1 )
| Caso 1T
> yy[l] == exp(Raiz[1]-x);yy[2] := x-exp(Raiz[1]-x)
yy=¢
y,=xe (6)
(> SolHom = y(x) = _CI-w[1]+ _C2-y[2]
i SolHom :=y(x) = Cle'+ C2x¢" 7
> SolNoHom = y(x) =A- ¢ +B-x¢"
i SolNoHom :=y(x) =A¢e +Bx¢" ¢))
| > with(linalg) :
> WW = wronskian([yy[1], yy[2]], x)
e xe
WW = )
e € +xe
_> BB := array([0, Q])
X
BB=|0 <= ‘ (10)
X

B ParaVar = linsolve(WW, BB)

ParaVar :Z[ -1 % (11)

B Aprima = ParaVar[1]; Bprima = ParaVar[2]
Aprima = -1

1N



1
Bprima = —
prima N

> A :=int(Aprima, x) + CI; B := int(Bprima,x) + C2
A=-x+ CI
i B:=In(x) + _C2
> SolFinal = expand(SolNoHom)
SolFinal =y(x)=-x¢ + Cle¢ +xe'ln(x) + C2x¢"

=> restart
2)

> FEcuacion == 2-x-y"-2((x+1)-y'-y) =25
2

. d d
Ecuacion :=2 x [Ey(x)) -2 (x+1) (Ey(x)) +2y(x)=2x

1JM1L=@munWD]=x+l

Yy i=¢
Wy =x+1

> EcuaHom = lhs (Ecuacion) =0
2

EcuaHom =2 x [%y(x)) —2(x+1) (iy(x)) +2y(x) =0

dx
;Resuesta
> EcuaHomDos = expand( th(E;L.leom) ) o
Ji'y(x)
@ d dx y(x)
EcuaHomDos == —— (4 B _
cuaHomDos 2 y(x) (dx y(x)) . + : 0

(> SolHom = yix)=_Cl-yy[l]+ C2-yy[2]
SolHom :=y(x)= Cle'+ C2 (x+1)

> Comprobar = simplify(eval(subs(y(x) =rhs(SolHom), EcuaHomDos) ) )
Comprobar :==0=0

> EcuaNoHomDos = €xpand( lhs (Ecuacion) ) _ rhs(Ecuacion)
2-x 2.x
Ji'y(X)
¢ d dx y(x)
E HomDos := —— _ (4 - _
cuaNoHomDos o2 y(x) (dx y(x)) . + ; X

> Q = rhs(EcuaNoHomDos)

i Q=x

> SolNoHom = y(x) =A€ +B- (x+1)

i SolNoHom =y(x) =Ae¢ +B (x +1)
;> with(linalg) :

> WW = wronskian([yy[1], yy[2]], x)

(12)

13)

(14)

15)

(16)

a7y

(18)

19)

(20)

€3y

(22)

(23)

(24)



WW .=

X

€ 1
(> BB = array([0, 0])

BB:=[0 x |

> ParaVar = linsolve( WW, BB)

x+1

ParaVar = — -1 ]
e

_> Aprima := ParaVar[ 1], Bprima := ParaVar|[2]
x+1

X
€

Aprima =

i Bprima = -1

> A :=int(Aprima, x) + CI; B := int(Bprima,x) + C2

a=-2T2 4 ¢

¢
i B=-x+ _C2
> SolFinal = expand(SolNoHom)
i SolFinal =y(x) =-2x—2+ Cle'+ C2x—x"+ _C2
> Comprobar = simplify(eval(subs(y(x) =rhs(SolFinal), Ecuacion)) )
Comprobar =2 ¥=2x

=> restart
3)

> FEcuacion := y"+y= sec()c)2
2

Ecuacion = % y(x) +y(x) =sec(x)2

(> EcuaHom = lhs (Ecuacion) =0
2
EcuaHom = d—2 y(x) +y(x)=0
dx

B QO = rhs(Ecuacion)
2

0O :=sec(x)

> FEcuaCarac = m2 +1=0
EcuaCarac = m2 +1=0

(> Raiz = solve(EcuaCarac)

i Raiz =1, -1
;Caso III
> yy[1] := cos(Im(Raiz[1])-x); yy[2] == sin(Im(Raiz[1]) -x)
Yy, = cos(x)
Yy, i=sin(x)

(> SolHom = yix)=_Cl-yy[l]+ _C2-yy[2]
SolHom :=y(x) = CI cos(x) + C2sin(x)

(24)

(25)

(26)

@7
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(30)

(€2Y
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> SolNoHom = y(x) =A-yy[1] + B-yy[2]

SolNoHom := y(x) =A cos(x) + B sin(x)
> with(linalg) :
> WW = wronskian([yy[1], yv[2]1], x)

cos(x) sin(x)
Ww .=

-sin(x) cos(x)
> BB = array([0, Q])

BB:= 0 sec(x)’ |
> ParaVar := simplify(linsolve(WW, BB) )

sin(x) 1
ParaVar = | - 5
cos(x) cos(x)
_> Aprima = ParaVar[1]; Bprima = ParaVar[2]
. _ sin(x)
Aprima ;= - — 5
cos(x)
Bprima =
I prima cos(x)
> A :=int(Aprima, x) + CI,
— + ClI
cos(x) -

> B :=int(Bprima,x) + C2
B :=In(sec(x) +tan(x)) + C2
> SolFinal := expand(SolNoHom)
SolFinal :=y(x)=-1+ CI cos(x) +sin(x) In(sec(x) +tan(x)) + C2sin(x)

> Comprobar = simplify(eval(subs(y(x) =rhs(SolFinal), Ecuacion)))
1 1

Comprobar := 5= 5
i cos(x) cos(x)
| > restart
L4)
> Ecuacion := y"+y= 2-sec(x)3
2
Ecuacion = d—2 y(x) +y(x)=2 se(:(x)3
dx

(> EcuaHom = lhs (Ecuacion) =0
&
EcuaHom = ? y(x) +y(x)=0

> Q = rhs(Ecuacion)

0:=2 sec(x)3

> EcuaCarac = m2 +1=0
EcuaCarac := m2 +1=0

_> Raiz := solve(EcuaCarac)

Raiz =1, -1
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| Caso III
> yy[1] := cos(Im(Raiz[1])-x); yy[2] == sin(Im(Raiz[1]) -x)

Yy, = cos(x)

Yy, = sin(x)
> SolHom = y(x) = Cl-yy[1]+ C2-yy[2]

SolHom :=y(x) = CI cos(x) + C2 sin(x)
> SolNoHom = y(x) =A-cos(x) + B-sin(x)
SolNoHom :=y(x) =A cos(x) + B sin(x)

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

cos(x) sin(x)
WWw .=
-sin(x) cos(x)

> BB := array([0, Q1)

BB = [ 0 ZSec(x)3 ]
> ParaVar := simplify(linsolve( WW, BB) )
_ 2sin(x) 2

cos(x)3 cos(x)

ParaVar .= )

> Aprima = ParaVar|1]; Bprima := ParaVar[2]

Aprima == - 2sin(x)

cos(x)3

Bprima := >
cos(x)
> A = int(Aprima, x) + CI; B := int(Bprima,x) + C2
d=-—1 0t
cos(x)
_ 2 sin(x)

cos(x)

+ C2

> SolFinal := expand(SolNoHom)

2
287 oo in(x)
cos(x) B

SolFinal -=y(x) = - + C1 cos(x) +

cos(x)

> Comprobar = simplify(eval(subs(y(x) =rhs(SolFinal), Ecuacion)))

Comprobar := 2 = 2

cos(x)3 cos(x)3

;> restart
L5)
> FEcuacion := y"+4-y=cot(2-x)
2
FEcuacion = % y(x) +4y(x)=cot(2x)

(> EcuaHom = lhs (Ecuacion) =0

(32)

(33)
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2
EcuaHom = d—z y(x) +4y(x)=0
dx
B QO = rhs(Ecuacion)
Q:=cot(2x)

> EcuaCarac = m2 +4=0
EcuaCarac = m2 +4=0

_> Raiz = solve(EcuaCarac)
Raiz=21 -21

:Caso I
> yy[1]:= cos(Im(Raiz[1])-x); yy[2] := sin(Im(Raiz[1]) -x)
Yy, = cos(2 x)
Y, =sin(2 x)
> SolHom = y(x) = Cl-yy[1]+ C2-yy[2]
SolHom :=y(x) = Cl cos(2x) + C2sin(2x)

> SolNoHom = y(x) =A-yy[1]+ B-yy[2]
SolNoHom :=y(x) =A cos(2 x) + Bsin(2 x)

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

-2sin(2x) 2cos(2x)

Ww .=

> BB = array([0, O1])
BB = [ 0 cot(2x) ]

> ParaVar := simplify(linsolve(WW, BB))

ParaVar = -
2 2 sin(2x)

2
—icos(2x) 1 cos(2x)” }

> Aprima = ParaVar|1]; Bprima = ParaVar[2]

Aprima = —% cos(2 x)

) 1 cos(2x)2
B = 2oL
P = 5 ein(2 x)

> A = int(Aprima, x) + CI; B := int(Bprima,x) + C2
A= —% sin(2x) + ClI

B = % cos(2x) + % In(csc(2x) —cot(2x)) + C2

> SolFinal := simplify(Sol[NoHom)

SolFinal :=y(x) :% sin(2 x) ln(— -1 +cos(2x)

sin(2 x)

) + C2sin(2x) + CI cos(2 x)

> Comprobar = simplify(eval(subs(y(x) =rhs(SolFinal), Ecuacion)))
cos(2 x)
sin(2 x)

Comprobar := =cot(2 x)
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|_> restart
EFIN DE LA SERIE 2
>



