| > restart
>

_6%1.4%_?%:3@’@@%(2%)
(o) 4 7/0)—"*2, 7/) JO.

> EcuacionNoHom = y"-6y"+4y'-8 y=3 exp(2 x) —4 exp(x)sin(2 x)

. &’ & d 2x
EcuacionNoHom = § y(x) —6 [@ y(x)) +4 (a y(x)) —8y(x)=3e €))

i — 4 ¢"sin(2 x)

_> Condiciones == y(0) =4, D(y)(0) =-2,D(D(y)) (0) =10

i Condiciones :=y(0) =4, D(y) (0) = -2, D? () (0) =10 2)
;APLICANDO EL METODO DE LA ECUACION CARACTERISTICA

> FEcuacionHom = lhs(EcuacionNoHom) =0

&’ & d
EcuacionHom = ﬁ y(x) —6 [@ y(x)) +4 (a y(x)) —8y(x)=0 3)
_> O == rhs(EcuacionNoHom)
i 0:=3e"—4¢"sin(2x) @)
> FEcuaCarac:=m--3—6m--2+4m—8=0
i EcuaCarac:=m> —6m* +4m—8=0 S)
> Raiz = solve(EcuaCarac) : evalf (%, 2)
i 56,03+1.1L03—1.11 (6)
| Caso III combinado con Caso |
> Sol, = y(x) =exp(Raizl -x) cevalf (%, 2)
i y(x) = (7)
> Sol, == y(x) =exp(Re(Raizz) ~x) ~cos(Im(Raizz) ~x) cevalf (%, 2)
i y(x) =e"*cos(1.1 x) 8)
> Soly = y(x) =exp(Re(Raizz) -x) -sin(Im(Raizz) -x) cevalf (%, 2)
i y(x) =" sin(1.1 x) )
> SolucionHom = y(x) =C -rhs(Sol ) + Cz-rhs(Solz) + C3-rhs(Sol3) cevalf (%, 2)
y(x) =C, e+ C, e cos(1.1 x) + C; e Fsin (1.1 x) (10)
_> SolucionNoHom = y(x) =A-rhs(Soll) +B-rhs(S012) +E-rhs(Sol3) cevalf (%, 2)
y(x) =4+ B e cos(1.1x) +Ee™sin(1.1x) 11

:OBTENER LOS PARAMETROS VARIABLES
| > with(linalg) :




> WW:= wronskian( [rhs(Soll), rhs(Solz), rhs(Sol3) ], x) cevalf (WW[1,1],2);
evalf (WW1[2,2],2);evalf (WW[3,3],2);

e5.6x
0.3 ¢ cos(1.1x) — 1.1 ™ sin(1.1 x)
i -1.2¢% sin(1.1x) 4 0.68 ”** cos(1.1 x) (12)
> BB :=array([0,0, Q])
BB:=]0 0 3" —4¢sin(2x) | 13)

:> SOL := linsolve(WW, BB) :
> Aprima = SOL, : evalf (%, 2); Bprima = SOL, : evalf (%, 2); Eprima := SOL, : evalf (%, 2)

0.031 (3. e — 4. &sin(2.x))
eS.4x

~0.10 (-57.sin(1.1x) +12. cos(1.1x)) (3.¢** —4.¢"sin(2.x))
"7 (41. cos(1.1x)% +41.sin(1.1 x)?)
~0.10 (57. cos(1.1x) +12.sin(1.1x)) (3.¢**—4. ¢"sin(2.x))
277 (41. cos(1.1x)> +41.sin(1.1 x)?)
> A= simpliﬁ/(int(Aprima,x) + Cl) cevalf(%,2); B == Simplify( int(Bprima, x) + CZ) :
evalf (%,2); E = simpliﬁ/(int(Eprima, x) + C3) cevalf (%, 2)
I > (0.0000016 ( -9000. €' — 6.1 10° C; €** 4 16000. ¢ * tan(x)
1. +tan(x)

—6.110° C; ***tan(x)” + 18000. ¢ — 30000. " tan(x) + 6000. ¢" tan(x)*) e >**)

(14)

2

012 (0730890 x _ 3 ggq o(17— L1Dx | C, +0.08 10730890 x g g1 (073 3.0

—0.08 107 7080 x g og 1e!!7 DX 49083 17 DY 0,059 [l FIOD
0,006 & @73 30D x _ (3 11 o(0.73+0890x _ g 003 (073 =300 x _ g oo (17 + 11Dx

0,09 o073 =089Dx _j ges (17— L1Dx | C, —0.05 (0734300 x _ j gey (0.73+0.89) x (15)

—0.050 &' " 7004 0,003 1607 FODx 003 16! TN g 12107 F 08D
4008017 HEIDx _ g ggo1el7 10X £ g 11107370890 x _ ) gg3 o(17 H 11D x

_> simplify(SolucionNoHom) : evalf (%, 2)

y(x) =-0.11 P TN eo5(1.1x) —0.01 €+ sin(1.1x) C; +e"* *cos(1.1x) C, (16)

—0.083TeM? T o511 x) +0.083 T 7 eog(1.1 x) +0.03 " sin(x) cos(x)
—0.11 &% 708D 066(1.1 x) —0.052 %P 7300 %gin (1.1 x)

—0.055 e 300 xgin (1.1 %) +0.080 T T D> gin (1.1 x)
—0.080 Te!™ "M Do gin (1.1 x) —0.11 1% 708D xgin (1.1 x)

—0.090 1! 708D > 0611 %) —0.055 Te*P T390 % cos(1.1 x)

+0.078 1e' % T 08D x 00511 x) +0.055 1'% 730D ¥ cos(1.1 x)

+0.11 1% 78 xgin (1.1 %) —0.0066 1! 739D ¥5in (1.1 x)

+0.0026 17 T30 sin (1.1 x) + & ¢, —0.08 ¢! 7OV ¥gin (1.1 x)




2.x (099 —3.01) x

+0.03 € cos(x)? — 0.03 e** — 0.003 e
—0.081 " 7D xeo5(1.1 %) —0.005 &% T30 05011 x)
—0.079 % 708 xgin (1.1 %) —0.083 M T Ygin (1.1 x)
—0.083 ¢ T xGin (1.1 x) —0.080 e T D X eos(1.1 x)

cos(1.1 x)

rhs (diff (SolucionNoHom, x) ) = rhs( Condicionesz) ) ), eval(subs(x =0,
rhs (diff (SolucionNoHom, x$2) ) = rhs( Condiciones3) ) ) : evalf(Sistemal, 2);
evalf (Sistemaz, 2 ); evalf (Sistema3, 2)
-0.40 + C, + C,=4.
56C,+03C,+1.1C;—0.70 +0.010 I= -2.
—0.40 —0.083 1+ 33. C, — 1.2 C, + 0.68 C; = 10.
=> Parametro = solve( {Sistema}, {Cp C,, C3}) cevalf (%, 2);
{€,=0.60,C,=3.8,C;=-4.6)
=> SolucionPart := Simpliﬁz( subs(C | =rhs(Parametr01), C, =rhs(Parametr02), C,
= rhs(Parametr03) , SolucionNoHom) ) cevalf (%, 2)
y(x) =0.027 ¢ cos(x)> —0.011 & — 0.078 ¢! T 11D o511 x)
—0.072 " TV Gin (1.1 x) —0.10 ! * TN T o911 x)
—0.078 e T DT o511 %) —0.078 &P T OB gin (1.1 x) +3.8 ™ ¥ cos(1.1 x)
— 4.4 sin(1.1 x) +0.044 ¢"sin(x) cos(x) — 0.028 >~
—0.078 % 708 xgin (1.1 %) —0.0014 & * 730V % cos(1.1 x)
—0.046 % T30 % 6in (1.1 x) —0.11 ! 78D ¥ 0511 x)
—0.00091 e % 300 co5(1.1x) —0.078 ¢ T D ¥gin (1.1 x) 4+ 0.68 4*
—0.046 % 7300 %6in (1.1 x) —0.046 1™ T390 xcos(1.1 x)
—0.11 1 T8 xgin(1.1x) +0.10 1% 7D gin (1.1 x)
—0.00091 Te™” 7300 xgin (1.1 x) +0.072 1P 0¥V xc0(1.1 x)
+0.040 1'% 739D > 0511 x) +0.00091 1'% 300 ¥ gin (1.1 x)
—0.0721e" T D 05011 x) —0.078 T 1D ¥gin (1.1 x)
+0.072 1™ 7D 05011 x) +0.078 T T 11D ¥ gin (1.1 x)
—0.072 1! 708D > 0511 x)

color = [red, blue, brown])

> Sistema = eval(subs(x =0, rhs(SolucionNoHom ) = rhs( Condicionesl) ) ), eval(subs(x =

0,

_> plot([rhs(SolucionPart), rhs(diff (SolucionPart, x) ), rhs(diff (SolucionPart, x$2)) ], x=0..1,

a7

(18)

19)
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