restart
Ecuacion := y"-5y'+ 6 y=5-exp(x)
2

Ecuacion = d—2 y(x) —35 (— y(x)) +6y(x)=5¢"
dx

EcuacionHom = [hs (Ecuacion) =0
2
EcuacionHom = % y(x)—35 (% y(x)) +6y(x)=0
O(x) = rhs(Ecuacion)
O(x) =5¢"
EcuacionCarac - =m--2—5m+6=0
EcuacionCarac :=m> —5m~+6=0

Raiz = solve(EcuacionCarac)
Raiz =3,2
Sol, == y(x) =exp(Raizl-x); Sol, == y(x) =exp(Raizz-x)
Sol; := y(x) —&’"
Sol, :==y(x) = 2"

SolucionHom = y(x) =CI-rhs(Soll) + C2-rhs(Solz)
SolucionHom :=y(x) =CI S 4+ 26"
SolucionNoHom = y(x) =A(x) -rhs(Soll) + B(x) -rhs(SolZ)
SolucionNoHom = y(x) =A(x) e3x+B(x) >

with(linalg) :
AA = wronskian( [rhs(Soll), rhs(Solz) ], x)
3x 2x
e e
AA =
3e3x o) 2x
BB = array([0, Q(x) ])
BB = [ 0 5¢ ]

Sol = simplify(linsolve(AA, BB))
Sol = [ 5¢7%% -5 ]
Aprima = Sol; Bprima ‘= Sol,
Aprima =5 ¢ **

Bprima == -5¢”"

A(x) = int(Aprima, x) + CI; B(x) = int(Bprima, x) + C2
Alx) = % e 2+ CI

B(x) =5e¢ "+ (C2

SolucionGeneral = simplify(SolucionNoHom )
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SolucionGeneral .= y(x) = % &+ Cle + 26"

_> SolGral = dsolve(Ecuacion)
SolGral =y(x) =¢ 3x_C] + % ¢

X C24e

;> restart
| >
> FEcuacion :=y"™-3y"-6y"+9y'+27y=3-exp(3 x)cos(4x) +x--3
FEcuacion = d—4y(x) -3 [d—3y(x)) -6 (d—zy(x)J +9 (iy(x)) +27 y(x)
ot dr’ dr? dx
=3¢ cos(4x) +x°

_> EcuacionHom = lhs (Ecuacion) =0
4

3 2
EcuacionHom = ﬁ y(x)—3 [é y(x)) —6 (ﬁ y(x)] +9 (% y(x)) +27y(x) =0

_> O(x) = rhs(Ecuacion)

i O(x) =3¢ cos(4x) +x°

_> EcuaCarac := expand((m —3)--2-(m--2 +3m+3))=0

i EcuaCarac:=m" —3m> —6m* +9m~+27=0

_> Raiz = solve(EcuaCarac)

Raiz:=3,3,—%+%l\/?, E —%I\/?

2
> Sol, == y(x) =exp(Raizl-x);Sol2 = y(x) =x-exp(Raizz-x)
Sol; := y(x) —&’"
3x

Sol, =y(x) =xe

=> Soly = y(x) =exp(Re(Raiz3) -x) -cos(Im(Raiz3) -x); Soly == y(x) =exp(Re(Raiz3) -x)
-sin(Im(Raiz3) -x)
3

- X
Soly:=y(x) =¢ 2 cos(% \/?x)

3

Sol, = y(x) =e_ 2 sin(% \/?x)
=> EcuacionNoHom = y(x) =A(x) -rhS(Soll) + B(x) -rhs(Solz) + C(x) -rhs(Sol3) 4+ D(x)
-rhs(Sol4)

EcuacionNoHom = y(x) =A(x) e3x—|—B(x) xe 4 C(x)e cos(% \/?x)

3

+ D(x) e_Exsin(i \/?x)

2

:> with(linalg) :
| > AA = wronskian( [rhs(Soll), rhs(SolZ), rhs(Sol3), rhs(Sol4) ], x) :
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> BB := array([0, 0,0, O(x)])
BB = [ 000 3¢ cos(4x)+x° ]

_> Sol = simplify(linsolve(AA, BB)) : Aprima = Sol,

(7Tx+3) (3 cos(4x) +x°) e>*

R
Aprima : 147

B Bprima = Sol,
. — L 3x 3 -3x
Bprima := o1 (3 e cos(4x) +x ) e

> Cprima = Sol,

3
- X
Cprima := ﬁ \/?ez (—39 sin(% \/?x) e3xcos(4x) —13 sin(

—I—9cos(% \/?x) J3 e cos(4x) —|—3cos(% \/?x) \/?x3)

B Dprima = Sol,

ﬁx) ©

1
2

3
- X
Dprima = ﬁ V3 e’ (39 cos(% V3 x) e3xcos(4 x)+13 cos(

+9sin(% \/?x) \/?e3xcos(4x) +3 sin(% \/?x) \/?x3)

ﬁx) 2

1
2

D(x) := int(Dprima, x) + C4 :

> SolucionGeneralNoHomogenea := simplify( EcuacionNoHom) : evalf (%, 2)

y(x)=3210%e1°" (1.3 10° ¢***5in(0.85 x) cos(4.8 x) — 1.1 10° *** cos(0.85 x) cos(

-3.2x) +3.710° ¢* ¥ c0s(0.85 x) cos(4.8 x) +3.1 10" x> C2

+4.510° e**sin(0.85 x) cos(-3.2 x) — 1.1 10° ***sin(0.85 x) sin(-3.2 x)

(
—3.910°%e* " cos(x)’ sin(x) —4.5 10° *°* cos(0.85 x) sin(-3.2 x)
+1.910°e* ¥ cos(x) sin(x) +3.7 10° *>sin(0.85 x) sin (4.8 x)
(

—1.310°e* " cos(0.85 x) sin(4.8 x) + 3.1 10 cos(0.85 x) C3 + 3.1 10" sin(0.85 x) C4
2

+2310%x e +1210%e° ¢ —1.210%"*¥* + 2.2 10° " cos(x)
+3.1107e**Cc1 —2210°e** cos(x)* — 5.2 10° '°¥)

_> SolGral = dsolve( Ecuacion) : evalf (%, 2)
y(x) =-0.016 + 0.074 x —0.00071 € cos(4. x) +0.037 x° + 0.0089 &>~

—0.0051 ¢ “sin(4.x) —0.037x*+ Cl e + C2xe + C3e ¥ cos(0.85x)
+ C4e P %sin(0.85 x)
> comprobacion = simplify(rhs(SolGral) — rhs(SolucionGeneralNoHomogenea)) =0

3x 4 1 3x 2 3x 15 3
cos(x) 14 e cos(x)"+ Cle 21136 e

1 3x _ 3x o 27 3x - . 330 i . L
-I——112 e e Cl 5)%4 e " sin(4 x) 64729 cos( ) \/Tx) sm( ) (\/T

comprobacion = ﬁ e Y cos(4 x)

_> A(x) == int(Aprima, x) + CI : B(x) = int(Bprima, x) + C2 : C(x) = int(Cprima,x) + C3 :
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+s)x) - ( : ﬁx) (% (ﬁ_g)x)
oty oo 3 T (3 (T )]
s o 3 YT ) on( 3 (7 907
+ ang ( 3 VT e (V3 48]
- sm(gr ) (% umg)x) &
- 643;39 sm(%r )COS(% (E_S)x) e

38 sm( ; \/?x) sin(% (\/?—8)x) e3x—e_2xsin(%\/?x) C4

9247

+ C3e 2 cos(

\/_ ) C4e
\/_ )\/_cos(L (\/_—S)x)e

w
=

n 842 (

194187 ~\ 2. 2
+ g cos( 5 V3 x| V3 sin( 5 (V3 —8) x)
L) el L)
- 19%141287 Sm( y V3 )J_Sln(% ‘/—+8)x) ¢
N 9;4117 Sm( y V3 )J_COS(% N—_S)x) e
19%141287 Sm( y V3 )J_Sl E% (J—_8)x) ¢

g cos(zx/_ )\/_sm( (\/—+8)x)e3x

9247
(\/_+8)x) S — ¥ x C2=0

_ 842 003(2\/_ )\/_cos(

194187
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