[ >
>

restart
Ecuacion == y"™-2y"+4y"+2y'-5y=0

4 3 2
Ecuacion :Zﬁy(x) -2 (%y(x)] +4 (%y(x)) +2 (%y(x)) —5y(x) =0

SolucionGeneral := dsolve( Ecuacion)
SolucionGeneral =y(x)= Cle ™+ C2¢+ C3¢'sin(2x) + C4¢ cos(2x)

SolucionParticular == y(x) =4 exp(x) +2 exp(-x) — 6 exp(x)cos(2 x) + 8 exp(x)sin(2 x)

SolucionParticular :=y(x) =4¢ +2e " —6¢" cos(2x) +8¢&"sin(2x)
Condicion, = eval(subs(x =0, SolucionParticular) )
Condicion; :=y(0) =0
Condicion, := D(y) (0) = eval(rhs(subs(x =0, diff (SolucionParticular, x))))
Condicion, :=D(y) (0) =12
Condiciony :== D(D(y)) (0) = eval(rhs(subs(x =0, diff (SolucionParticular, x$2) ) ) )
Condicion, := p? (»)(0) =56
Condicion, :== D(D(D(y))) (0) =eval(rhs(subs(x =0, diff (SolucionParticular, x$3)) ) )
Condicion, := p® (»)(0) =52
CondicioneslIniciales := Condicion,, Condicion,, Condiciony, Condicion,;
CondicionesIniciales == y(0) =0, D(y) (0) =12, D'? () (0) =56, D¥) () (0) =52
SolPart ‘= dsolve( { Ecuacion, CondicionesIniciales})
SolPart:=y(x)=4¢ +2e " —6¢ cos(2x) + 8¢ sin(2x)
SolucionGeneral,
y(x)= Cle "+ C2¢+ C3¢€'sin(2x) + C4¢ cos(2x)

Sistema = eval(subs(x =0, rhs(SolucionGeneral))) =0, eval(subs(x =0,
rhs (diff (SolucionGeneral, x)))) =12, eval(subs(x =0, rhs (diff (SolucionGeneral, x
$2)))) =56, eval(subs(x =0, rhs (diff (SolucionGeneral, x$3)))) =52 : Sistema,;

Sistemay,; Sistemas; Sistemay;
Cl+ C2+ C4=0
- Cl+ C2+2 C3+ C4=12
Cl+ C2+4 (C3—3 (C4=56
- Cl+ C2—-2 C3—11 _C4=52

Parametro = solve( {Sistema})
Parametro:={ Cl=2, C2=4, C3=8, C4=-6}
restart
Ecuacion := y"-y"+3y'+5y=32 exp(x)
Ecuacion = d—3 y(x) — (d—z y(x)] +3 (i y(x)) +5y(x) =32 ¢
dx’ dx’ dx

SolGral = dsolve( Ecuacion)
SolGral :==y(x) =4¢ + Cle "+ C2¢ cos(2x) + C3¢"sin(2x)

restart
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> SolucionGeneral = y(x) =C,-exp(-x) + Cyexp(x)cos(2 x) +4-exp(x) + 8 exp(x) -sin(2 x)
@s)

SolucionGeneral = y(x) =C;e "+ C,¢" cos(2x) +4¢ + 8¢ sin(2x)
_> SolucionHomogenea = y(x) = C,-exp(-x) + C,exp(x)cos(2 x);
SolucionHomogenea := y(x) = C, e "+ C, ¢ cos(2 x) (16)
> SolucionParticular == y(x) =4 ¢ + 8 ¢ sin(2 x);
i SolucionParticular = y(x) =4 ¢ + 8 ¢"sin(2 x) a7n
> Sistema := diff (SolucionHomogenea, x), diff (SolucionHomogenea, x$2) : Sistema; Sistema,;
% y(x)=-C e "+ C,e"cos(2x) —2C, e sin(2x)
d2
Ey(x)ZC1 e " —3 Czexcos(2x) —4 Czexsin(2x) (18)
=> Parametro = solve( {Sistema}, {C s Cz}) : Parametro; Parametro,,
C __ L I (cos(2x) [d—zy(x)j + 3 cos(2 x) (iy(x))
"2 ¢ (cos(2x) +3sin(2x)) d’ dx
—2sin(2 x) d—2 (x) | +4sin(2x) (i (x) )
&2 y dx y
& d
— y(x) + == y(x)
1 dx dx
C=-— 19
i 2 & (cos(2x) +3sin(2x))
> Ecuacionlntermedia = simplify(subs( C, =rhs(Parametrol), C, =rhs(Parametr02),
SolucionHomogenea) )
2
Ecuacionlntermedia .= y(x) = - cos(2x) _:3 Sin (2 x) (005(2 X) [% y(x)) (20)
+ 2 cos(2 x) (i (x)) —sin(2 x) d—z (x) | +2sin(2x) (i (x) )
Y 2 o
_> EcuacionSegunda := lhs( Ecuacionlntermedia) - (- (cos(2x) +3sin(2x)))
= simplify(rhs(EcuacionIntermedia) - (- (cos(2 x) +3sin(2x))))
2
EcuacionSegunda := -y(x) (cos(2x) +3sin(2x)) =cos(2 x) [d—z y(x)) 21)
dx
+ 2 cos(2 x) (i (x)) —sin(2 x) d—z (x) | +2sin(2x) (i (x) )
Y 2 o
_> EcuacionHomogenea = lhs(EcuacionSegunda) — rhs(EcuacionSegunda) =0
2
EcuacionHomogenea := -y(x) (cos(2x) +3sin(2x)) —cos(2 x) (—2 y(x) j (22)
— 2 cos(2 x) (i (x)) + sin(2 x) d—z (x) | —2sin(2x) (i (x)) =0
dx y &2 y dx y
_> O(x) = simplify(eval(subs(y(x) =rhs(SolucionParticular), lhs ( EcuacionHomogenea) ) ) )
(23)




i O(x) =-16¢€" (cos(2x) +sin(2x) +4) 23)

_> EcuacionFinal := lhs(EcuacionHomogenea) = Q(x)

EcuacionFinal := -y(x) (cos(2x) +3sin(2x)) —cos(2 x) [—Zy(x)j (24)

2
— 2 cos(2 x) (%y(x)) +sin(2x) [%y(x)) ~2sin(2x) (%y(x)) -

-16 €" (cos(2 x) +sin(2 x) +4)

:> restart
METODO DE PARAMETROS VARIABLES PARA RESOLVER NO HOMOGENEAS DE ORDEN
| SUPERIOR

2
> FEcuacionFinal := -y(x) (cos(2x) +3sin(2x)) —cos(2 x) (%y(x)j

2
—2cos(2x) (%y(x)) + sin(2 x) (ﬁy(x)j — 2 sin(2 x) (—y(x)) =

-16 €" (cos(2 x) +sin(2 x) +4)

EcuacionFinal := -y(x) (cos(2x) +3sin(2x)) —cos(2 x) [i—iy(x)j (25)
d . d’ . d
— 2 cos(2 x) (ay(x)) + sin(2 x) [gy(x)) —2sin(2 x) (Ey(x)) =
i -16 ¢ (cos(2 x) +sin(2 x) +4)
> SolucionHomogenea = y(x) = C,-exp(-x) + C,exp(x)cos(2 x);
SolucionHomogenea :=y(x) = C, e "+ C, ¢ cos(2 x) (26)

> SolucionNoHomogenea = y(x) =A(x)-exp(-x) + B(x)-exp(x)-cos(2 x)
SolucionNoHomogenea :=y(x) =A(x) e "+ B(x) ¢ cos(2 x) 27)
> Sol, == y(x) =exp(-x); Sol, == y(x) =exp(x) -cos(2 x)
Sol, :=y(x) =e "

Soly :=y(x) =¢" cos(2 x) (28)
;> with(linalg) :
> WW:= wronskian( [rhs(Soll), rhs(Solz) ], x)
e ¢ cos(2 x)
WWw .= 29)

-e ¥ € cos(2x) —2¢e"sin(2x)
> BB = array([0, rhs(EcuacionFinal)])
BB:==|0 -16¢" (cos(2x) +sin(2x) +4) (30)
> SOLUCION = linsolve(WW, BB) : SOLUCION,; SOLUCION;
8 ¢" cos(2x) (cos(2x) +sin(2x) +4)

e " (cos(2x) —sin(2x))

i~



_ 8 (cos(2x) +sin(2x) +4)

1
i cos(2x) —sin(2 x) (1)
> A(x) = simpliﬁ/(int(SOLUClONl,x)) +C; B(x) = simpliﬁ/(int(SOLUClONz,x)) +C,;
A(x) ::8e2x_8Ier_e(2+21)x_Ie(2+21)x_e(Z—ZI)x+Ie(2—ZI)x_8 (
2+2D)x 2x 2x (2+2D)x 2x 2x
e +42IxIe +2e el 81 e +42IxIe +2e | +¢
-e T +1 -e T +1
2 .
B(x) :=4ln( 2cos(x)”+2 s1n(;c) cos(x) + 1 ) 32)
cos(x)
—16\/7arc‘[anh(L \/7 (sin(x) +cos(x) ) ) —41In I 5 +C,
2 cos(x) cos(x)




