=> restart

FACULTAD DE INGENIERIA
DIVISION DE CIENCIAS BASICAS
ECUACIONES DIFERENCIALES

GRUPO 11
SEMESTRE 2027-1
SERIE 2
SOLUCION
;> restart
1) Resuelva el problema de valor inicial
>
d* d .
e y(x) + g yix) =e
y(0) =1
I D(y)(0) = —2
| RESPUESTA
2
> Ecua = % y(x) + % y(x)=e"
’ d
Ecua == — y(x) + . y(x)=e
(> EcuaHom = lhs (Ecua) =0
d’ d
EcuaHom = ? y(x) + . y(x)=0
> Q = rhs(Ecua)
0=c"

> EcuaCarac == m* + m=0

EcuaCarac == m> + m=0

> Raiz = solve(EcuaCarac)

Raiz := —1,0
BS w[1] = exp(Raiz[1]-x)
=
BS w[2] = exp(Raiz[2]-x)
=1
;> with(linalg) :
> WW := wronskian([yy[1],»v[2]], x)
e 1
WW := _
—e 0

> BB :=array([0, Q])
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> Para = linsolve(WW, BB)
Para = [ —1 e ]
> Aprima = Para[1]
Aprima = —1
> Bprima = Para[2]
Bprima == ¢
> SolGral := y(x) =simplify( (int(Aprima,x) + CI1)-yy[1]+ (int(Bprima,x) + C2)-yy[2])
SolGral == y(x)=(—x+ CI—1)e" 4+ C2
> SolFinal == subs(_Cl=_CIl0+ 1, C2=_C20, SolGral)
SolFinal == y(x)=(—x+ CI0)e "+ C20
> Comprobar = simplify(eval(subs(y(x) =rhs(SolFinal), Ecua)) )

—X

Comprobar == ¢ "=e

> Condlni :=y(0)=1,D(y)(0) =—2
CondlIni == y(0)=1,D(y)(0)=—2

> EcuaUno = simplify(subs(x =0, rhs(SolFinal)) =1)
EcuaUno := CI0+ C20=1

> EcuaDos = simplify(subs(x =0, rhs(diff (SolFinal,x))) =—2)
EcuaDos := —1— CI0=—2

> Para = solve({EcuaUno, EcuaDos})
Para == {_CI10=1,_C20=0}

> SolPart := subs(_CI10=rhs(Para[1]), _C20=rhs(Para[2]), SolFinal)

SolPart == y(x)= (1 —x) e "
;> restart
| 2) Resuelva la Ecuacion Diferencial Ordinaria Lineal
>
d2
§ y(x) + y(x) =sec(x) csc(x)
[ RESPUESTA

2

> FEcua = % y(x) + y(x) =sec(x) csc(x)

2
Ecua = % y(x) + y(x) =sec(x) csc(x)

(> EcuaHom = lhs (Ecua) =0
2

EcuaHom == % y(x) +y(x)=0

=> Q == rhs(Ecua)

QO = sec(x) csc(x)
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> EcuaCarac:=m +1=0

EcuaCarac :==m> + 1=0

> Raiz = solve(EcuaCarac)

> yy[1]:= cos(Im(Raiz[1]) x)

> yy[2] = sin(Im(Raiz[1]) x)

> with(linalg) :

Raiz =1 —1
Yy = cos(x)
Yy, = sin(x)

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

WW :=

cos(x)  sin(x) ]

—sin(x) cos(x)

> BB = array([0, O, ])

BB = [ 0 sec(x) csc(x) ]

> Para = simplify(linsolve(WW, BB) )

Para ::[ —sec(x) csc(x) ]

> Aprima = Para[1]

Aprima = —sec(x)

> Bprima = Para[2]

=> SolGral = y(x) =expand( (int(Aprima, x) + _CI)-yy[1] + (int(Bprima,x) + _C2)-yy|
SolGral = y(x) = —cos(x) In(sec(x) + tan(x)) + cos(x) _CI — sin(x) In(csc(x) + cot(x)

+sin(x) _C2

Bprima = csc(x)

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

| > restart

| 3) Mediante el metodo de parametros variables obtenga la solucion general de la ecuacion

>

[ RESPUESTA

Comprobar := sec(x) csc(x) =sec(x) csc(x)

d d .
7 y(t) = m y(t) =2y(t)=—3e¢ +2

> Ecua = diff (y(1), 182) — diff (v(t),t) — 2-y(t) =—3-exp(—t) + 2
2

> EcuaHom = lhs (Ecua) =0

=> Q = rhs(Ecua)

® — d— i — T — _t
Ecua = 7 y(t) — & y(t) —2y(2) 3e +2
EcuaHom = —d2 1) — —d Yy —2y(t)=0

: 47 y(t) dr y(t) y(t)
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Q:=—3e¢"+2

> EcuaCarac:=m —m—2=0
EcuaCarac :=m> —m—2=0

> Raiz := solve(EcuaCarac)

Raiz =2, —1
(> y[1] = exp(Raiz[1]-7)
W, = 2
=> w[2] = exp(Raiz[2]t)
W, =¢"

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

2t —t
c €

> BB :=array([0, Q])
BB:=|0 —3e¢"+2 |
> Para = expand(linsolve( WW, BB))

Para == -
3¢ 3¢

3¢7—2 3e'—2 ]

> Aprima = expand(simplify(Para[1]))

. 1 2
Aprima = — 5+ 5
¢) 3(<)
> Bprima = expand(simplify(Para[2]))
2 !
Bprima =1 — ©
3
(> SolGral = y(t) = expand(simplify( (int(Aprima, t) + _CI)-yy[1]+ (int(Bprima,t) + _C2)
wi2]))
1 t C2
SolGral = y(t) = — — 1+ (¢')"_Cl + — + =
Je e e

> Comprobar = simplify(eval(subs(y(t) =rhs(SolGral), Ecua)))
Comprobar == —3e¢ ' +2=—3¢ ' +2
:> restart

;4) Obtenga la solucion general de la ecuacion diferencial

>
2

% y(x) —4y(x) = —4 cos(2 x)

| RESPUESTA
> Ecua:=y"—4-y=exp(2-x) —4-cos(2x)
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2

Ecua = % y(x) —4y(x) =¢"" — 4 cos(2 x) (53)
>
> EcuaHom = [hs(Ecua) =0
2
EcuaHom = % y(x) —4y(x)=0 (54)
> Q = rhs(Ecua)
0 :=¢&" —4cos(2x) (55)
> EcuaCarac = m" —4=0
EcuaCarac = m" —4=0 (56)
(> Raiz == solve(EcuaCarac)
Raiz :=2, =2 57
> w[1] = exp(Raiz[1]x)
yy, =" (58)
(> y[2] == exp(Raiz[2]x)
yy,=e " (59)
;> with(linalg) :
> WW := wronskian([yy[1], yv[2]], x)
e2 X e—2x
= * (60)
27 —2¢ 7
> BB = array([0, O])
BB:=|0 & —4cos(2x) | (61)

> Para = linsolve(WW, BB)

¢’ " — 4 cos(2 x) ¢’* — 4 cos(2 x)
Para = 2x - ox (62)
4¢ 4e
> Aprima = Para[1]
2 x
—4 2
Aprima = © CZOXS( X) (63)
4e
> Bprima = Para[2]
2 x
—4 2
Bprima = — © (i(;i( x) (64)
4e
(> SolGral == v(x) =expand(simplify( (int(Aprima,x) + CI)-yy[1]+ (int(Bprima,x) + C2)
wl2])) ) )
1 X X 2
SolGral = y(x) =cos(x)’ — — + (ex)z_Cl + () x _ (<) + _C 5 (65)
2 4 16 (')

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

(66)



| > restart
| 5) Obtenga la solucion de la ecuaci
>

[ RESPUESTA

> EcuaCarac :=m' —1=0
> Raiz = solve(EcuaCarac)

> yy[l]:= exp(Raiz[1]-x)
> yy[2] == exp(Raiz[2]-x)
> yy[3]:= cos(Im(Raiz[3]) x)

> yy[4] = sin(Im(Raiz[3]) -x)

;> restart
| 6) Resuelva la ecuacion diferencial
>
d2
:i;;.y(x)
| RESPUESTA

2

Ecua = @

>
> EcuaHom = lhs(Ecua) =0

Comprobar == 0=0

on diferencial

4
1 ) T =0

> Ecua = diff (y(x),x$4) — y(x) =0

4

d
Ecua = Q y(x) —y(x)=0

EcuaCarac :=m' — 1=0

Raiz =1, —1,1, —1

X

Yy, =¢
W, =

Yy = cos(x)

W, = sin(x)

> SolGral :=y(x)=_Cl-yy[1]+ C2-yy[2]+ C3-yy[3]+ _C4-yy[4]
SolGral == y(x)= _Cle + C2e¢ "+ (C3cos(x) + (4sin(x)

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

Comprobar == 0=0

+2 % y(x) =3 y(x)=15cos(3 x)

> Ecua:=y"+2-y'—3-y=15-cos(3-x)

y(x)+2 % y(x) —3y(x)=15cos(3 x)
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2

EcuaHom = % y(x) +2 % y(x) —3y(x)=0 (79)

=> Q == rhs(Ecua)

O =15 cos(3 x) (80)
_> EcuaCarac == m" +2-m—3=0
EcuaCarac = m" +2m—3=0 (81)
=> Raiz = solve( EcuaCarac)
Raiz :=1, =3 (82)
=> w[1l] = exp(Raiz[1]x)
w=¢ (83)
(> y[2] = exp(Raiz[2]x)
Wy =e (84)

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

ex e—3x
S } (89)
e —3e
=> BB = array([0, Q])
BB = [ 0 15 cos(3 x) ] (86)

> Para = linsolve( WW, BB)

Par i 15co8(3x)  15cos(3 x) 47
ara = 4ex 4e—3x ( )
=> Aprima = Para[1]
1
Aprima = SCL(SX) (88)
4¢
> Bprima := Para[2]
15 3
Bprima = — 250G X) (89)
4e ™
(> SolGral == v(x) = expand(simplify( (int(Aprima,x) + CI1)-yy[1]+ (int(Bprima,x) + C2)
wI2]))
i 2
SolGral = y(x) =2 sin(x) cos(x)> — szﬂ — 4 cos(x)’ + 3 cos(x) + ¢ _CI + —f - (90)
€
> Comprobar = simplify(eval(subs(y(x) =rhs(SolGral), lhs (Ecua) — rhs(Ecua) =0)))
Comprobar == 0=0 1)

| > restart
| 7) Resuelva la ecuacion diferencial
>

92)



d
e y(x) + y(x) = —cos(x) 92)
[ RESPUESTA
> Ecua = y"+ y=—cos(x)
re
Ecua = g y(x) +y(x) = —cos(x) 93)
>
> EcuaHom = lhs(Ecua) =0
e
EcuaHom = g y(x) +y(x)=0 %4
=> Q == rhs(Ecua)
QO = —cos(x) 95)
> EcuaCarac = nm’ +1=0
EcuaCarac = m> + 1 =0 (96)
(> Raiz == solve(EcuaCarac)
Raiz =1, —1 o7
(> yy[1] == cos(Im(Raiz[1])x)
Yy, = cos(x) 98)
(> [2] = sin(Im(Raiz[1]) x)
Yy, = sin(x) 99)
;> with(linalg) :
> WW := wronskian([yy[1],v[2]], x)
cos(x)  sin(x)
Ww = , (100)
—sin(x) cos(x)
> BB = array([0, 0])
BB = [ 0 —cos(x) ] (101)
(> Para = simplify(linsolve(WW, BB) )
Para := | cos(x) sin(x) —cos(x)” ] (102)
> Aprima = Para[1]
Aprima = cos(x) sin(x) (103)
> Bprima = Para(2]
Bprima = —c:os(x)2 (104)
(> SolGral == v(x) = expand(simplify( (int(Aprima,x) + CI)-yy[1]+ (int(Bprima,x) + _C2)
wI2])) ,
SolGral = y(x) =sin(x) _C2 — % + cos(x) _ClI (105)
=> Comprobar = simplify(eval(subs(y(x) =rhs(SolGral), Ecua)))
Comprobar := —cos(x) = —cos(x) (106)



| > restart

| 8)
>
& . 2 2
— »(8) +»(8) =sin(8)" — cos(0)
de
| RESPUESTA

> Ecua = diff (y(theta), theta$2) + y(theta) =sin(the:ta)2 - cos(theta)2
2

Eeua = 5 4(8) + y(8) =sin(8)” — cos(8)"
do

> EcuaHom = lhs(Ecua) =0
2

EcuaHom = d—2 y(0) +y(8) =0

de
> Q:=rhs(Ecua)
0:= sin(e)2 - cos(G)2
> EcuaCarac == m" +1=0
EcuaCarac == m" + 1=0

> Raiz = solve(EcuaCarac)

Raiz =1, —1
> y[1] = cos(Im(Raiz[1])-theta)

yy, = cos(6)
(> yy[2] == sin(Im(Raiz[ 1])-theta)

yy, = sin(0)

> with(linalg) :
> WW := wronskian([yy[1], yy[2]], theta)
cos(0) sin(0)

—sin(0) cos(0)

Ww .=

> BB :=array([0, Q])
BB = [ 0 sin(e)z—cos(e)2 ]
> Para = simplify(linsolve( WW, BB))

> Aprima = Para[1]
Aprima = 2 sin(0) cos(e)2 —sin(0)
> Bprima := Para[2]
Bprima == —2 cos(G)3 + cos(0)

Para = [ 2sin(0) cos(e)2 —sin(0) —2 cos(e)3 + cos(0) ]

> SolGral = y(theta) = expand(simplify( (int(Aprima, theta) + CI)-yy[1]+ (int(Bprima,
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theta) + C2)-yy[2]))

2 cos(@)2 1
SolGral == y(0) =cos(0) CI +sin(0) C2+ — 5 3
=> Comprobar = simplify(eval(subs(y(theta) =rhs(SolGral), Ecua)))
Comprobar == —2 cos(0)’ + 1=—2 cos(0)’ + 1

;> restart
=FIN DEL EJERCICIO
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