> restart
> Solucion := x(t) =C,-exp(5t) + C,-exp(-2t)-cos(4t) +Cs-exp(-2t)-sin(4t) +6
-exp(3t)
Solucion:= x(t) =C, e°' + C,e ?"cos(4t) + Cye *'sin(4t) +6¢'

> SolucionHom := x(t) =C, e>' + C,e *'cos(4 t) +Cse 'sin(4 1)
SolucionHom :=x(t) =C; e5t—|-C2 e'2tcos(4t) +C, e'2tsin(4t)
> SolucionPart := x(t) =6 exp(31)
SolucionPart := x(t) =6 et
> EcuacionCaract := expand((m—=5)-(m—(-24+4:1))-(m—(-2—4-1))) =0
EcuacionCaract:=m> —m? — 100 =0
> EcuacionHom := diff (x(t), t$3) — diff (x(t), t$2) — 100-x(t) =0

d® d?
EcuacionHom := — x(t) — [—2 x(t)] — 100 x(t) =0

] dt’ dt
[ > Q = eval(subs(x(t) =rhs(SolucionPart), Ihs(EcuacionHom)))
| Q:= -492 ¢
[ > EcuacionNoHom := Ihs(EcuaciognHom) =Q ,
EcuacionNoHom := d—3 X(t) — [d—z x(t)) — 100 x(t) = -492 et
i dt dt
[ > Solucion

x(t) =C, e +C e *'cos(4t) +Cye 'sin(4t) +6¢°"
> SolGral = simplify(dsolve(EcuacionNoHom) )
SolGral :=x(t) =6 et + C1 et + C2 g %t cos(4t) + C3 e'2tsin(4 t)

:METODO DE PARAMETROS VARIABLES ( O VARIACION DE PARAMETROS)
| > restart

N d? _ 3t
> Ecuacion := —3 X(t) — E X(t) | —100 x(t) =-492 ¢

dt
N d _ 3t
Ecuacion = E X(t) — | — x(t) | —100 x(t) =-492 ¢

> EcuacionHomogenea := Ihs(EcuacionB) =0 ,
EcuacionHomogenea := d—3 X(t) — [d—z x(t)] — 100 x(t) =0
dt dt
> Q := rhs(Ecuacion)
Q:= -492 &
> EcuacionCaracteristica :== m--3 —m--2 —100=0
EcuacionCaracteristica := m> —m® — 100 =0

> Raiz := solve(EcuacionCaracteristica)
Raiz:=5,-2+4+41, -2 —41

> Sol; = x(t) :exp(Raizl~t)
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Sol :=x(t) =e”' (15)
> Sol, == x(t) :exp(Re(Raizz) -t) ~cos(|m(Rai22) -t)

Sol,:=x(t) =e *'cos(4 1) (16)
=> Sol; := x(t) :exp(Re(Raizz) -t) ~sin(|m(Raizz) ~t)
Sol:=x(t) =e *'sin(4 1) (17)
> SolucionHomogenea := x(t) = C,-rhs(Sol; ) + C,-rhs(Sol,) + C;-rhs(Soly)
SolucionHomogenea := x(t) =C, e°' +C, e ?'cos(4 1) +C,e *'sin(41) (18)
=> SolucionNoHomogenea := x(t) :AA~rhs(SoI1) + BB-rhs(SoIz) + DD-rhs(SoI3)
i SolucionNoHomogenea := x(t) =AAe°' +BBe ?'cos(4t) + DD e 'sin(41) (19)
> with(linalg) :
> WW = Wronskian( [rhs(SoIl), rhs(SoIz), rhs(SoI3) ] t)
et e'2tcos(4t) e'2tsin(4t)
WW:=| 5¢° -2 e'2tcos(4t) —4e'2tsin(4t) -2 e'2tsin(4t) +4e'2tcos(4t) (20)

25¢>' -12e %'cos(4t) +16e *'sin(4t) -12e 2'sin(4t) —16e 2" cos(4 t)
> BBB = array([0, 0, Q])
BBB:=| 0 0 -492¢°" | (21)

[ > Parametro := linsolve(WW, BBB) : Aprima = simplify(Parametrol); Bprima
= simplify( Parametroz); Dprima = simplify(Parametros);

492 g
Aprima := 65 e
Bprima := % et (-7sin(4t) +4cos(4t))
Dprima := % et (7 cos(4t) +4sin(4t)) (22)

=> AA = simplify(int(Aprima, t) + Cl); BB := simplify(int(Bprima, t) + Cz)? DD
= simplify(int(Dprima, t) + C3)

AA = % e ?'+C,
BB := 6_;1 e5tcos(4t) — % e5tsin(4t) + i—g e5tcos(t)4—|— % e5tcos(t)35in(t)
— 2—2 ' cos(t)? — % e>'cos(t) sin(t) + % e+ C,
DD := 11—28 e cos(t)* + % e>tcos(t)3sin(t) — %? e cos(t)? — % e'cos(t) sin(t)  (23)
+ % e — g—g e’'cos(4t) + i—; e'sin(4t) +C,

[ > SolucionNoHomogenea

I £a WA




_ (246 - 84 st 2 s 9% 5
X(t) -( 65 +Cj (65 e” cos(4t) 13 e sn(4t) + 13 e cos(t) (24)
384 3 . 9% s 2 192 ) 12 st
+—65 e’ tcos(t)>sin(t) 13 e’ tcos(t) 55 e eos(t) sin(t) + 13 e +C2)
-2t 168 st 672 . 168 2
e cos(4t)+( 13 e’ co (t) +—65 e cos(t) sin(t) 1 e tcos(t)
_ 33 i o 2L st 48 s 12 s
65 e cos(t) sin(t) + 13 65 e cos(4t) + 13 e S|n(4t) +C3)
e sm(4t)
> Solucion := x(t) =C, e5t—|—C2 e_2tcos(4t) +C, e_Ztsin(4t) +6 ¢
Solucion:=x(t) =C; eSt—I-C2 e'2tcos(4t) +C, e'2tsin(4t) +6¢" (25)

=> comprobacion := simplify(rhs(SolucionNoHomogenea) — rhs(Solucion)) =0
comprobacion:=0=0 (26)

[ > SolucionNoHomogeneaParticular := subs( =1,C,=1,C;=1, SqucionNoHomogenea)

SolucionNoHomogeneaParticular := x(t) = (26456 e 2! +1) (2‘5" e’'cos(4t) 27)
_ 2l 5 96 s 384 st 3. 96 s 2
13 e 'sin(4t) + 13 e tcos(t) + - 65 © cos(t)~ sin(t) 13 ' cos(t)
_ 192 st - 12 st -2t 168 st 4
65 ¢ cos(t) sin(t) + 13 © +1)e cos(4t)+( 13 ° cos(t)
672 st 3.isy 168 5t 2 336 _st : 21 st
+ 65 © cos(t)” sin(t) 13 © cos(t) 65 © cos(t) sin(t) + 13 ©
48 s 12 s 2t
] &5 © cos(4t) + 13 e'sin(4t) +1) e “'sin(4t)
> SolucionParticular := subs(C; =1, C, =1, C3=1, Solucion)
SolucionParticular := x(t) =e®'+ e 2'cos(4 t) + e 2'sin(4t) + 6 €% (28)

[ > plot( [rhs(SolucionNoHomogeneaParticular), rhs(SolucionParticular) + 1], t=-1..0.5)
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