> restart
> EDO = diff (y(x), x, x) +diff (y(x),x) +y(x) =0
2
EDO = d—z yix) + iy()c) +y(x)=0
dx dx
> EcuaCarac:=m--2+m—+1=0
EcuaCarac = m2 +m+1=0

> Raiz := solve(EcuaCarac)

Raiz=-++ Ly - L _Ly/F

2 2 2 2

> evalf (%, 2)
-0.50 +0.85L -0.50 —0.851

> Raiz[1]
1 1
-—+ =1
i 2 + 2 V3
> Raiz[2]
1 1
] >~ 5 W3
> a = Re(Raiz[1])
__1
] aw=-
> b :=Im(Raiz[1])
b= 3

> SolGral = y(x) =Cl-exp(a-x)-cos(b-x) + C2-exp(a-x)-sin(b-x)
1 1

- X - X
SolGral :==y(x) =Cl e 2 cos(%\/?x) +C2e 2 sin(%\/?x)

> evalf (%, 2)
y(x) =CI1 e " cos(0.85 x) + C2 e ™ sin(0.85 x)
> Comprobacion = eval(subs(y(x) =rhs(SolGral), EDO))
Comprobacion :=0=0
> Condiciones := y(0) =10, D(y) (0) =20
Condiciones :=y(0) =10, D(y) (0) =20

> ParametroUno = simplify(subs(x =0, y(0) =10, SolGral) )

ParametroUno =10=CI

=> Derivada = diff (SolGral, x)
1

1
) . d 1 2t 1 1 oY1
Derivada = (x)=-—2~Cle cos| =3 x| ——=—Cle sin ?\/3 x|v3

A 2 2 2
1 1

- X - X
—iC2e 2 sin(%\/?x)—i-%C?e 2 cos(%\/?x)\/?
> ParametroDos = isolate(simplify(subs(CI1 =10, x =0, rhs(Derivada) =20)), C2)

2
50
ParametroDos = C2 = T V3

0y

(€))

(&)

(C))

(6))

6

)

®

®

(10)
an
(12)

13)

(14)

)



> ParametroUnoUno = rhs(ParametroUno) = lhs (ParametroUno)
ParametroUnoUno = CI1 =10

> SolPart ‘= subs(C1 =rhs(ParametroUnoUno), C2 =rhs(ParametroDos), SolGral)
1 1

- X

- X
SolPart :=y(x)=10¢ 2 cos(%\/?x) +53—Oe 2 sin(%\/?x)\/?

> evalf (%, 2)

-0.50x -0.50x

y(x)=10.¢ cos(0.85x) +29.¢ sin(0.85 x)

> ComprobacionDos = eval(subs(y(x) =rhs(SolPart), EDO))
ComprobacionDos :=0=0

> SatisfaceCondUno = eval(subs(x =0, SolPart) )
SatisfaceCondUno := y(0) =10

> Der = diff (SolPart, x)
1 1

- X - X
cos(%\/?x) —ﬂe 2 sin(%\/?x)\/?

Der = % y(x)=20¢ 2 3

> SatisfaceCondDos == D(y) (0) =eval(subs(x =0, rhs(Der)))
SatisfaceCondDos :=D(y) (0) =20

> restart

> SolGral = y(x) =CI-exp(2-x)-cos(3- x) + C2-exp(2-x)-sin(3- x) + C3-x-exp(2-x)-cos(3

-x) +C4-x-exp(2-x)-sin(3- x)

| SolGral :=y(x) =CI € cos(3 x) + C2 ¢’ sin(3 x) + C3x e’ cos(3 x) + C4x e sin(3 x)

(16)

17

(18)
19)

(20)

(e3y

(22)

(23)

[ ME HABIA FALTADO EN LA EXPRESION PREVIA ESTABLECER QUE LA INCOGNITA ERA:

L y(x)
> DerUno = diff (SolGral, x)

DerUno = % y(x) =2 Cl e**cos(3x) —3 CI e sin(3x) +2 C2 e sin(3 x)

+3C2e* cos(3x) +C3e* cos(3x) +2 C3xe* cos(3x) —3 C3xe*sin(3x)
|+ 4 e sin(3x) +2 C4x e sin(3 x) +3 C4x &> cos(3 x)
> DerDos = diff (SolGral, x, x)
2

DerDos = % y(x)=-5CI e cos(3x) —12 Cl e"sin(3x) —5 C2 ¢*“sin(3 x)

+12C2e* cos(3x) +4 C3e’ cos(3x) —6 C3 e’ sin(3x) —5 C3xe’*cos(3 x)
— 12 C3x¢e*sin(3x) +4 C4e* sin(3x) +6 C4e* cos(3x) —5 C4x e sin(3 x)
|+ 12C4xe cos(3x)
B DerTres :=3 diff (SolGral, x, x, x)

DerTres := % y(x) = -46 CI e** cos(3 x) —46 C2 e**sin(3 x) — 46 C3 x €** cos(3 x)

—46 C4xe* sin(3x) — 15 C3 ¥ cos(3x) —9 C3xe*“sin(3x) — 15 C4 €**sin(3 x)
+9C4xe* cos(3x) —9 CI e sin(3x) +9 C2 e**cos(3 x) + 36 C4 > cos(3 x)
—36 C3 ¢ sin(3 x)

=> DerCuatro = diff (SolGral, x, x, x, x)

(24)

(25)

(26)



DerCuatro = jx—t y(x) =-119 CI e*“cos(3 x) — 119 C2 e**sin(3x) — 119 C3xe*“cos(3x)  (27)
—119 C4x e**sin(3 x) — 184 C3 ¢ * cos(3 x) + 120 C3 x **sin(3 x)
— 184 C4 &**sin(3 x) — 120 C4 x ¢** cos(3 x) + 120 CI ¢**sin(3 x)
— 120 C2 ezxcos(S x) +36C4 ezxcos(3 x) —36C3 ezxsin(3 X)

=> Parametro := simplify(solve( { DerUno, DerDos, DerTres, DerCuatro}, {CI, C2, C3, C4}))

4 4
Parametro = {C] - e 2* [78 [d—4y(x)) cos(3x)x—117 [d—4 y(x)) sin(3 x) x (28)
9126 dx dx

& & .

— 117 ; cos(3x) x +936 Ey(x) sin(3 x) x
& ¢ .

+ 234 ; cos(3 x) x — 3393 ? y(x) | sin(3x) x

4
+2535 (%y(x)) cos(3x)x+6084( d y(x)) sin(3 x) x — 54 [%y(x)j cos(3 x)

dr

d* 4 4

—62 [Ey(x)) sin(3 x) +432 [gy(x)) cos(3 x) + 327 [gy(x)) sin(3 x)

d? d? . d
—2268 | —5 y(x) | cos(3x) —1590 | — y(x) | sin(3x) + 5616 (—y(x)) cos(3 x)

dx dx dx

4
— 143 (%y(x)) sin(3x)), Cc2= ﬁ e 2" (117 (ﬁy(x)] cos(3x) x
+78 d* in(3 936 ¢ 3
[ o y(X)) sin(3 x) x [ o7 y(x)j cos(3 x) x

) cos(3x) x

d d
(x) (3x)x+62 | — y(x) (3x) =54 | —5 »(x) (3x)
y(x) | sin(3x) x (dxy ]cos X (dxy ]sm X
0

3

y(x) | cos(3x) +432 [;x—y( )) sin(3 x) + 159

3 ) cos(3 x)

[ &

d’

— 2268 y(x) | sin(3x) + 143 (iy(x)) cos(3 x) + 5616 (i X ) sin(3 x)
2 dx dx

R d* dt
,C3=-——c¢ 2 Ey(x) cos(3x) —3 dx4 y(x) | sin(3 x)

d2

i @)/(x)j cos(3 x)

3
-3 [%y(x)) cos(3x) +24 [ i y(x)) sin(3x) +6 [



2
— 87 [%y(x) S

" 234 ©

3

8 d

i 13 dx”
> EcuacionSiguiente :=
4

+ (x)

d
+ 104 ( & y(x))

ay

> raiz = solve(ecua)

=> restart
| >

3
—24 [(;lx_y(X) cos(3x) —3 [gy(x)) sin(3 x) + 87 [ 2 y

Ecuacionlnicial == y(x) =

in(3x) +65 (%y(x)) cos(3x) + 156 ( d

a* a*

D SR 2 [3 Ey(x)) cos(3 x) +2 [—4y(x)J sin(3 x)

dx
a3 d°

d
dx

Cl
C2
C3
C4

isolate( Ecuacionlnicial, diff (y(x), x, x, x, X))

54 3

4 3

_> ecua :'=m4—8m--34+42-m--2 —104-m+169=0

ecua:=m4—8m3+42m2—104m+169=0

raiz=2—3L2+3L2—-3L2+31

ay

(x)) sin(3 x) ), 4

(x)) cos(3 x)

2
+6 [% y(x)) sin(3.x) 156 4 y(x) | cos(3x) +65 (G- y() ] sin(3x) )]

=> lhs (Parametro[1]); lhs (Parametro[2]); lhs (Parametro[3]); lhs (Parametro[4])

> EcuacionInicial == simplify(subs(C1 =rhs(Parametro[1]), C2 =rhs(Parametro[2]), C3
=rhs(Parametro[3]), C4 =rhs(Parametro[4]), SolGral))

d &’ &
EcuacionSiguiente .= — y(x) =-169 y(x) + 8 (— y(x)] —42 (— y(x)j
dx? dx’ dr?

> EcuacionDiferencialFinal == lhs ( EcuacionSiguiente) — rhs(EcuacionSiguiente) =0

2
EcuacionDiferencialFinal .= — y(x) + 169 y(x) —8 [(;ix_ y(x)) +42 (ﬁ y(x)]

—104( d (x))ZO

(29)

(30)

(€2Y

(32)

(33)

(34)



