| >
SOLUCION

[ > restart
| 1) Resolver

=> Condicion := y(0) =-1;

[RESPUESTA 1)

Ecuacion := y(x) e* ¥ (

ECUACIONES DIFERENCIALES
PRIMER EXAMEN FINAL
SEMESTRE 2014-1 (tipo A)

> Ecuacion := y(x) -exp(x +y(x)) -diff (y(x), X) +x-exp(x +y(x)) =0

X
da X+Y(%) _
X y(x)] +xe =0

Condicion:=y(0) =-1

> Solucion := dsolve( { Ecuacion, Condicion})

Solucion:=y(x) = -+ X +1

=> plot(rhs(Solucion), x=0..1)
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| METODO DOS
> Ecuacion

y(x) ¢TI (:x y(x)] +xet T =0

;> with(DEtools) :

> odeadvisor(Ecuacion)
[_separable]

| >
| Por variables separables
> M= xexp(x)-exp(y); N := y-exp(x)-exp(y)

M:=e*e'x
i N:=¢e‘ey
[ > P = x-exp(x); Q == exp(y); R == exp(x); S == y-exp(y)
P:=xe
Q:=¢
R:=¢
| S:=ye
> Solucion = int(B, x) + int(i, y) =C,;
R Q
Solucion := ; X+ ; Y =C,;
=> SolucionGeneral := lhs(Solucion) -2 =C;

: =2 -
SolucionGeneral := X* +y* = C,

> Parametro := subs(x =0, y =-1, SolucionGeneral )
Parametro:=1=C,

SolucionParticular := x* + y2 =1

> with(plots) :
> implicitplot(SolucionParticular, x=0..1,y=-1..0)

> SolucionParticular := subs(C1 = |hs(Parametro), SolucionGeneraI)
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| >
| Por factor integrante
> intfactor(Ecuacion)

1 1
; (12)
1
> Factint := Ty
€
Factint := T (13)
=> M; N;
e“elx
L exeyy (14)
> MM := simplify(Factint-M); NN := simplify(Factint-N )
MM :=x
NN =y (15)

(> SolucionDos := int(MM, x) + int( (NN —diff (int(MM, x),y)),y) =C;

(16)



SolucionDos := % X+ % y2 =C,

> SolucionGralDos := Ihs(SolucionDos) -2 =C;
SolucionGralDos := X +y* = C,

> ParametroDos = subs(x =0, y =-1, SolucionGralDos)
ParametroDos :=1=C;

> SolucionParticularDos := subs(C1 = lhs (ParametroDos), SolucionGraIDos)

SolucionParticularDos := X* + y2 =1

> with(plots) :
> implicitplot(SolucionParticularDos, x=0..1,y=-1..0)
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| >

| FIN RESPUESTA 1)
| > restart

| 2) las funciones

> SolUno = y(x) :x--(—%)-cos(x); SolDos == y(X) =Xx- -(—%)-sin(x)
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COS(X)

SolUno :=y(x) =

SolDos := y(X)

> EcuacionHom := x--2-y"+ X-y'+ (x~ 2 — %)yzo

2
EcuacionHom := x* (& y(x)J + X (i y(x)) + (xz — l) y(x) =0

2
EcuacionNoHom := x? [d—z y(x)j + X (

dx

> EcuacionNoHom := lhs(EcuacionHom) =x- - (%)
d

dx dx

| >
| RESPUESTA 2)
> SolucionHomogenea := y(x) = C,-rhs(SolUno) + C,-rhs(SolDos)

C, cos(x) C,sin(x)
+

Jx NE3
> Comprobacion, := simplify(eval(subs(y(x) = rhs(SolucionHomogenea), EcuacionHom) ) )
Comprobacion, :=0=0

SolucionHomogenea := y(x) =

> EcuacionHomNormalizada := expand( Ihs (EcuacionHom) ) = rhs(EcuacionHom)

X 2 X- 2
d
o2 ™ y(x) 1 y(x)
EcuacionHomNormalizada := S YX)+ ———— +y(X) = Lz =0
i dx X 4 x
> EcuacionNoHomNormalizada := expand( Ihs(Ecua;'?;NOHom) ) - rhs(Ecua;:.lf)gNoHom)
2 4 y(x)
EcuacionNoHomNormalizada := a y(X) + T +y(x) — 1y o 1
2 4 2
| dx X X Jx
;> with(linalg) :
> WW := wronskian ( [rhs(SoIUno), rhs(SolDos) ], x)
COS(X) sin(x)
Jx Jx

cos(x)  sin(x) 1 sin(x) cos(X)
X3/2 \/7 2 X3/2 \/7
> BB := array( [0, rhs(EcuacionNoHomNormalizada) ])

oi}
NE3

1
2

BB :=

> Parametro := simplify(linsolve(WW, BB))
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Parametro:=[ -sin(X) cos(X) ]

> Aprima := Parametro;; Bprima := Parametro,
Aprima := -sin(x)
Bprima := cos(x)
> A :=int(Aprima, x) + C;; B := int(Bprima, x) + C,
A:=cos(x) +C;
B:=sin(x) +C,
> SolucionFinal := y(x) =simplify(expand(A-rhs(SolUno) + B-rhs(SolDos) ) )

o 1+ C,cos(x) + C,sin(x)
SolucionFinal :=y(x) =
Jx

> EcuacionNoHom
X (i y(x)) +X (i y00 ) + (% = 5 ] yoo =5
dx? dx 4
> Comprobacion, := simplify(eval(subs(y(x) =rhs(SolucionFinal), Ihs(EcuacionNoHom)
— rhs(EcuacionNoHom) =0)))
Comprobacion, :=0=0

> SolucionComprobatoria := dsolve(EcuacionNoHom)

SolucionComprobatoria:=y(x) = sin(x) _C2 + cos(x) _C1 + L
I Jx XU
| >
| FIN RESPUESTA 2)
| > restart
| 3) Resolver

> Ecuacion :==y"+y'-2y=x+1
2

S« d _ _
Ecuacion := e y(X) + dx y(x) —2y(x) =x+1

[ > Solucion := dsolve(Ecuacion)

Solucion:=y(x) =e*_C2 +e?* Cl1— % — % X
(>
| FIN RESPUESTA 3)
| > restart

| 4) Determinar y(t) para
> Sistema := diff (x(t), t) — x(t) +y(t) =-sin(t), diff (y(t), t) +x(t) —y(t) =cos(t) :
Sistemay,; Sistema,
ot X(t) —x(t) +y(t) = -sin(t)
d

gt Y X —y(t) =cos(t)
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| RESPUESTA 4)

lhs (Sistema, )

Ihs(Sistemaz)

| >

| FIN RESPUESTA 4)
| > restart

| 5) Resolver

| >
| RESPUESTA 5)
> with(inttrans) :

[ > TransLapSolucion

| >

| FIN RESPUESTA 5)
| > restart

> f:= abs(x)

"> plot(f, x =-Pi..Pi)

TransLapSolucion := laplace(y(t), t, s) =

> Solucion := dsolve( {Sistema}) : Solucion,

_1 2 oo 1o
y(t) = 5 cos(t) + 5 sin(t) > e Cl+ C2

=> Comprobacion, := simplify(eval(subs(x(t) = rhs(Squcionl), y(t) = rhs(SqucionZ),

— rhs(Sistema;) =0) ))
Comprobacion; :=0=0

=> Comprobacion, := simplify(eval(subs(x(t) = rhs(Squcionl), y(t) = rhs(Squcionz),

— rhs(Sistema,) =0)))
Comprobacion, :=0=0

> Ecuacion := diff (y(t), t$2) + 2-diff (y(t), t) +y(t) =Dirac(t)

2

Ecuacion := 2'2 y(t) +2 (d y(t)] +y(t) =Dirac(t)
{

dt

=> Condiciones :=y(0) =0, D(y)(0) =0

Condiciones:=y(0) =0, D(y)(0) =0

> TransLapEcuacion := subs(Condiciones, laplace(Ecuacion, t, s))
TransLapEcuacion := 5 laplace(y(t),t,s) +2slaplace(y(t), t, s) + laplace(y(t),t,s) =1

:= isolate(TransLapEcuacion, laplace(y(t), t,s))
1

52+25—|—1

[ > SolucionParticular := invlaplace(TransLapSolucion, s, t)

SolucionParticular == y(t) =te™"

| 6) Desarrollar en serie trigonométrica de Fourier

f=1x
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| RESPUESTA 6)
> L:=Pi
i L=mx
IS R
> ay = (f)wnt(f,X——L..L)
a,=T
L a
> C~—7
-1
I C:= 5 T
. . L 1. n-Pi-x
> a, = subs(sm(n-Pl) =0,cos(n-Pi)=(-1)--n, (I)-mt(f-cos(T
_2(-1n"—1)
a, .= 5
i N
i . o o 1) . . ( n-Pi-x
> b, = subs(sm(n-Pl)—O,cos(n-Pl)—(—l)--n, (f)-mt(f-sm( 1

)

(48)

(49)

(50)

(51)

VdalaY



b =0

> STF:=C —i—Sum(an-cos( n'PLI'X ) n=1 ..infinity)
® n
STF ::%RJF > 2 ((-1) —12) cos(n x)
L n=1 mn
> STFg,=C —|—sum(an-cos( n'PL"X ) n=1 "500)
> plot(STFyg, x=-Pi..Pi)
3 ]
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> plot([ f, STFgq], x=-0.01..0.01, color = [red, blue])
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0010  -0.005

FIN RESPUESTA 6)
> restart

FIN EXAMEN

>

10.005

10.010



