;> restart
> FEcuacion := y"-5y'+ 6 y=4-exp(x)

Ecuacion := % y(x) =5 (%y(x)) +6y(x)=4¢"

| Ecuacion Diferencial Ordinaria segundo orden Lineal coeficientes constantes No Homogenea

> FEcuacionHom = [hs (Ecuacion) =0
2
EcuacionHom = - (x) =5
PR

d _
4 | 6y =0
> QO = rhs(Ecuacion)

O:=4¢

> FEcuaCarac = m2 —S5m+6=0
EcuaCarac = m2 —5m+6=0

B Raiz = solve(EcuaCarac)
i Raiz =3,2
> yl1] = exp(Raiz[1]-x);yy[2] := exp(Raiz[2]-x)
3
wp=e

L 2x
yyZ =€

(> SolHom = yix)=_Cl-y[l]+ _C2-yy[2]
i SolHom :=y(x) = Cl &+ C2¢&”
[ METODO DE PARAMETROS VARIABLES

> SolNoHom = y(x) =A-yy[1] + B-yy[2]
] SolNoHom :=y(x) = A e+ B
;> with(linalg) :

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

3x 2x
e €
WWw .= 5
3% 22"
_> BB := array([0, Q])
BB = [ 0 4¢" ]

(> Param Var := simplify(linsolve( WW, BB) )
ParamVar = [ 4e 2 4e ]

_> Aprima = ParamVar[1]
i Aprima =4 e 2"
_> Bprima = ParamVar|[ 2]
Bprima == -4 ¢
> A := (int(Aprima,x) + CI)
A:=-2 e_2x+_C1

> B := (int(Bprima,x) + C2)

B=4e "+ C2
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> SolNoHom
i yx)=(-2e2+ C1) &+ (4™ + C2)
(> SolFinal = simplify(SolNoHom)
SolFinal =y(x) =2 ¢+ C2&**+ CI&*

> Solucion = dsolve( Ecuacion)

3x 2x

i Solucion:=y(x) =¢’* C2+e* CI+2¢
;METODO DE COEFICIENTES INDETERMINADOS
> Ecuacion
& d o
S = (4 vt +6xix) =4e

> FEcuacionHom

2
S =5 (o | 4650 =0

i 4¢*
> w11 yy[2]

e3x
i e2x
> yy[3] = exp(x)

yyy=¢

> SolNoHom = y(x) =rhs(SolHom) + AA-yy[3]
SolNoHom :=y(x) = Cl &+ C2&* 4+ AAd¢e"
> SolPart := y(x) =AA-yy[3]
SolPart = y(x) =AA &

> Parametro = isolate(eval(subs(y(x) =rhs(SolPart), Ecuacion) ), AA)
Parametro := AA =2

> SolucionUltima = subs(AA = rhs(Parametro), SoINoHom)
SolucionUltima == y(x) =2 ¢ + _C2 e + _CI e

> Solucion
] y(x) =¥ C24e" Cl+2¢"
> SolFinal
] y(x) =26+ C2&¥"+ CI1&”
;> restart

> Ecuacion = y"+ " —|—3y'—|—y =4 exp(2x) + 3 cos(5x)

2
Ecuacion := d—3y( ) + & > y(x) + —— y(x) +y(x) =4 e+ 3 cos(5 x)
dx di?

dx

> Condlni == y(0) =6,D(y)(0) =-8,D(D(y))(0) =3
CondIni = y(0) =6,D(y) (0) = -8, D'¥ () (0) =3

> FEcuacionHom = [hs (Ecuacion) =0
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3

EcuacionHom = % y(x)

B QO = rhs(Ecuacion)

O:=4¢e*"+3 cos(5x)

> FEcuaCarac = m3 + m2 +m+1=0

EcuaCarac := m3 + m2 +m+1=0

> Raiz = solve(EcuaCarac)

i Raiz =-1,1 -1
[> (1] = exp(Raiz[ 1 )
i w=e’
[> 2] = cos(Im(Raiz[2]) -x)

Yy, = cos(x)
[> Jy[3] = sin(Im(Raiz[2]) x)

Yyy = sin(x)

(> SolHom == y(x) = CI-yy[1]1+ C2-[2]1+ C3-yy[3]
i SolHom :=y(x) = Cle™ 4+ C2cos(x) + C3sin(x)
[ > SolNoHom = v(x)=Ayy[1]1+B-yy[2] +DD-yy[3]

SolNoHom =y (x) =A e ™ + B cos(x) + DD sin(x)

:> with(linalg) :

> WW = wronskian([yy[1], yv[2], yy[31], x)

-X

e cos(x) sin(x)
WW:=| -¢* -sin(x) cos(x)
e ™ -cos(x) -sin(x)
> BB = array([0, 0, 0])
BB = [ 0 0 4¢*+3cos(5x)

(> Param Var := simplify(linsolve( WW, BB) )

ParamVar = [L (4 +3cos(5x)) €. -2 cos(x) ¥ — 2 sin(x) e* — 3 cos(x) cos(5 x)

2

2

_3 sin (x) cos(5 x), 2 cos(x) e2¥ — 2 sin(x) e ¥ + 3 cos(x) cos(5 x)

2

3 .
I — 5 sin(x) cos(5 x)

_> Aprima = ParamVar[1]

2

Aprima = % (4 +3cos(5x)) e
_> Bprima = ParamVar|[2 ]
Bprima := -2 cos(x) ezx— 2 sin(x) ezx— % cos(x) cos(5x) — % sin(x) cos(5 x)

B Dprima := ParamVar|[3 ]
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Dprima =2 cos(x) € —2 sin(x) e** +

(> 4= simplify(int(Aprima, x) + CI)

A= 12 excos(x)5 + 60 excos(x)4 sin(x) — 15 ¢ cos(x)

13 13

+ 15 ¢ cos(x) + 15 ¢" sin(x)

52 52

+ I

(> B = simplify(int(Bprima, x) + C2)

B:= —% cos(x) e* — % sin(x) e

3 cos(4x) + C2

16

2x

3 3 .
o cos(x) cos(5x) — o sin(x) cos(5 x)

3_4 excos(x)zsin(x) + 2 e

13 13 3

3 sin(4 x) — L sin(6 x) + L cos(6 x)

16

(> DD = simplify(int(Dprima, x) + C3)
DD = 6 cos(x) e2¥ — 2 sin (x) e2* + 3 sin(4 x) + 1 sin(6 x) + 1 cos(6 x)

5 5

3 cos(4x) + C3

16

> SolFinal = simplify(SolNoHom)

16

4

8 8

8 8

SolFinal .= y(x) = 12 cos(x)5 + % cos(x) sin(x) — 15 cos(x)3 A cos(x)2 sin(x)

13
15

+ —— cos(x) + 15 sin(x) + — ¢

52 52

4 2x

13 13

— 3 cos(x) sin(4x) + —= sin(x) sin(4x)

15 16 16

L cos(x) sin(6 x) + L sin(x) sin(6 x) + L cos(x) cos(6 x) + L sin(x) cos(6 x)

8

8

8 8

3 cos(x) cos(4x) — 3 sin(x) cos(4x) + C2cos(x) + Cle ™+ (C3sin(x)

i 16

> Ecuacion

d—3y(x) + d—2 y(x) + iy(x) +y(x) =4 e 43 cos(5 x)
i d’ d’ dx
> Comprobar := simplify(eval(subs(y(x) =rhs(SolFinal), lhs (Ecuacion) — rhs(Ecuacion))))
=0
i Comprobar :=0=0
> CondIni
| »(0)=6,D(y)(0) =-8,D? () (0) =3
| >
> SolFinal
12 s 60 e 15 5 45 o 15
y(x) 13 cos(x)” + 3 cos(x) sin(x) 3 cos(x) 3 cos(x)” sin(x) + 5 cos(x)
154 a3 - 3
+ 5) sin(x) + 15 € 16 cos(x) sin(4 x) + 16 sin(x) sin(4 x)

16

— % cos(x) sin(6 x) + % sin(x) sin(6 x) + % cos(x) cos(6 x) + % sin(x) cos(6 x)

_ 3 cos(x) cos(4x) — 3 sin(x) cos(4x) + C2cos(x) + Cle ™+ (C3sin(x)

16

16

3x
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> Cond[1] = simplify(subs(x =0, rhs(SolFinal) =6))

_ 817 _
] Cond, : 3120 + C2+ ClI=6
> Cond[2] := simplify(subs(x =0, rhs(diff (SolFinal, x)) =-8))
_ 1289 B B
I Cond,, = 3120 + C3— CI=-8
> Cond[3] = simplify(subs(x =0, rhs(diff (SolFinal, x$2)) =3))
3703 _
] Cond, := 3120 + Cl— C2=3
> Para := solve([Cond[1], Cond[2], Cond[3]])
) 589 157 371
_ Para = {Cl >, =20 c —80}
> SolParticular == subs(_CI1 =rhs(Para[1]), C2=rhs(Para[2]), C3=rhs(Paral[3]),
SolFinal)
N ) 60 L as A5y 45 o
SolParticular := y(x) 3 cos(x ) + 3 cos(x)  sin(x) 13 cos(x) 3 cos(x)” sin(x)
2341 . 4523 . 4 2x_i . 3 )
+ 1040 0s(x) 1040 mn(x) + 15 16 cos(x) sin(4 x) + 16 sin(x) sin(4 x)
— % cos(x) sin(6 x) + % sin(x) sin(6 x) + % cos(x) cos(6x) + % sin(x) cos(6 x)
_ 3 3 589 -

16 cos(x) cos(4 x) 16 sin(x) cos(4 x) + 156

> evalf (%, 2)

y(x) =0.92 cos(x)’ + 4.6 cos(x)* sin(x) — 1.2 cos(x)” — 3.5 cos(x) sin(x) + 2.3 cos(x)

—43sin(x) +027 "

—0.19 cos(x) sin(4. x) + 0.19 sin(x) sin(4. x)

—0.12 cos(x) sin(6.x) +0.12 sin(x) sin(6.x) + 0.12 cos(x) cos(6. x)
+0.12 sin(x) cos(6.x) — 0.19 cos(x) cos(4.x) —0.19 sin(x) cos(4.x) + 3.8 e ¥

=> plot({rhs(SolParticular), rhs(diff (SolParticular, x)
.2)

), rhs(diff (SolParticular, x$2)) }, x =-2
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