;> restart
> Ecua:=y"+4-y'+8-y=exp(2 x)-cos(2x) +exp(2x)-sin(2 x)

Ecua = % y(x) +4 (% y(x)) +8 y(x) =" cos(2 x) +¢* sin(2 x)

(> SolHom = y(x)=_Cl-exp(-2x)-cos(2x) + C2-exp(-2x)-sin(2x)
i SolHom :=y(x) = Cl e **cos(2x) + C2e **sin(2 x)
B Q = rhs(Ecua)

i 0= ezxcos(Z X) +e2xsin(2 X)

> SolPart == y(x) =A-exp(2 x)-cos(2 x) + B-exp(2 x) -sin(2 x)

i SolPart:=y(x) =4 ¢  cos(2x) + Be**sin(2 x)

B Para = simplify(eval(subs(y(x) =rhs(SolPart), Ecua)) )

Para = -16 ¢ (Asin(2x) — A cos(2x) —Bsin(2x) —Bcos(2x)) =¢** (sin(2 x)
i +cos(2x))

(> Raiz == solve([16:A+16 B=1,-16cA+ 16 B=1])

S RPN
Raiz : {A 0,B 16}

> SolFinal = y(x)=_Cl-exp(-2x)-cos(2x) + C2-exp(-2x)-sin(2x) + 11—6-exp(2 X)

-sin(2 x)

SolFinal = y(x) = Cle **cos(2x) + C2e *“sin(2x) + % ¢’ ¥ sin(2 x)

;Método del Operador Diferencial (Aniquilador)
> Ecua
dZ
@
> Comprobar = simplify(eval(subs(y(x) =rhs(SolFinal), lhs(Ecua) — rhs(Ecua) =0)))
Comprobar :=0=0

y(x) + 4 (%y(x)) +8 y(x) =€ cos(2 x) +¢e*“sin(2 x)

(> SolHom
i y(x)=_CI e_zxcos(2 x)+ C2 e_zxsin(2 x)
> SolNoHom = y(x) =A(x)-exp(-2x)-cos(2x) +B(x)-exp(-2x)-sin(2x)
i SolNoHom = y(x) =A(x) ¢ > cos(2 x) + B(x) ¢ *"sin(2 x)
;Método Parametros Variables
> yy[1]:=-exp(-2x)-cos(2x);yy[2] := exp(-2x)-sin(2 x)
= e 2" cos(2 x)
Wy, = e *"sin(2 x)
;> with(linalg) :
> WW = wronskian([yy[1], yv[2]1], x)

e 2 cos(2 x) e 2¥sin(2 x)
Ww .=

“2e * cos(2x) —2e Fsin(2x) -2e * sin(2x) +2 e > cos(2 x)

> BB = array([0, 0])

0y
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(€))

(C))
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an

(12)

13)



BB:=|0 &**cos(2x) + e sin(2 x) 14)
(> ParaVar == simplify(linsolve(WW, BB))
ParaVar = | - % et (sin(2 x) +cos(2x)) sin(2 x) % e4xcos(2 x) (sin(2x) +cos(2x)) (15)
=> Aprima := ParaVar| 1], Bprima := ParaVar|2 ]
Aprima = - % et (sin(2x) +cos(2 x)) sin(2 x)
Bprima = % e*cos(2 x) (sin(2x) + cos(2 x)) (16)
=> A(x) == simplify(int(Aprima, x)) + CI; B(x) = simplify(int(Bprima, x)) + C2
A(x) = %6 & (<1 +cos(4x)) + CI
= 1 3 . 4 x
B(x) = 3 (8 cos(x)” sin(x) —4 sin(x) cos(x) + 1) e + C2 a7
> SolFinalDos = expand (simplify( SoINoHom) )
2 2 2
SolFinalDos = y(x) = (ex) cos(x)4 sin(x)2 — % (ex) cos(x)2 sin(x)2 + (ex) cos(x)6 (18)
2 2 2 i
—% (&) cos(x)* +% (&) cos(x)? +% (¢*) cos(x) sin(x) + 2 C2 Sm(x; cos(x)
()

2
n 2 Clcos(x)” CI

(¢’

> ComprobarDos = simplify(eval(subs(y(x) =rhs(SolFinalDos), lhs(Ecua) — rhs(Ecua) =0)))

> FEcuaCarac = m4 + 4-m2 +4=0

i ComprobarDos = ¢** (2 cos(x)? 4 2 sin(x) cos(x) —cos(2 x) —sin(2x) —1) =0 (19)
> ComprobarZero := subs(sin(2-x) =2-sin(x) -cos(x), ComprobarDos)
i ComprobarZero = e** (2 cos(x)* —cos(2x) —1) =0 (20)
> ComprobarUno = simplify( subs(cos(Z-x) =cos(x)2 — Sin(x)z, ComprobarZero) )
i ComprobarUno :=0=0 21)
> SolFinal
y(x)=_Cle * cos(2x) + C2e * sin(2x) + % e*sin(2 x) (22)
;> restart
> Ecua = y™+4-y"+4-y=x-sin(sqrt(2 ) -x)
d' & .
Ecua = E y(x) +4 (E y(x)j +4y(x)=x sm(\/?x) (23)
=> EcuaHom = lhs(Ecua) =0
d' &
EcuaHom = E y(x) +4 [@ y(x)) +4y(x)=0 (24)
> Q = rhs(Ecua)
Q:=xsin(\/7x) 25)



EcuaCarac = m4 +4 m2 +4=0

> Raiz = solve(EcuaCarac)

Raiz:=1J2,-1J2,1J2, -1/2

>

> yy[1]:= cos(Im(Raiz[1])- x); yy[2] := sin(Im(Raiz[1]) - x); yy[3] = x-cos(Im(Raiz[1])

- x);yy[4] == x-sin(Im(Raiz[1]) - x);

wy; =cos(V2 x)
w, =sin(\2 x)
wyy =xcos(y2 x)
W, =xsin(y2 x)

=> SolHom == y(x) = _CIl-yy[1]+ C2-yy[2]+ C3-yy[3]+ C4-yy[4]
| SolHom :=y(x) = _CI cos(ﬁx) + C2 sin(\/?x) +_C3xcos(\/7x) +_C4xsin(\/7x)

> SolNoHom = y(x) =A(x)-yy[1]+ B(x) yy[2] +D(x) p[3] + E(x) -yy[4]
SolNoHom :=y(x) = A(x) cos(ﬁx) + B(x) sin(ﬁx) + D(x) xcos(ﬁx)

xsm(\/_x)

> EcuaHom

d* d?
gy(X) +4 [@y(ﬂ) +4y(x)=0

=> Comprueba = simplify(eval(subs(y(x) =rhs(SolHom), EcuaHom) ) )

Comprueba :=0=0

>
| > with(linalg) :
> WW = wronskian([yy[1], yy[2], yy[3 ], yy[4]], x)

[
Ww .= Hcos(\/_ ) s1n(\/7x),xcos( ) xsm ],

[—sin(ﬁx) \/7, cos(ﬁx) \/7, cos(ﬁ ) —xsm(ﬁx) \/7, sin(ﬁx)

+xcos(vV2 x) V2],

[—2 cos(ﬁx), -2 sin(\/?x), -2 sin(\/?x) \/——2xcos(\/7x),2cos(\/7x) \/7

—2xsin(\/7x) ],

[2 sin(\/?x) \/_, -2 cos(ﬁx) \/_, -6 cos(\/?x) +2xsin(\/7x) \/7,

-6 sin(\/?x) —2xcos(\/7x) \/7]]

> BB = array([0, 0,0, 0])
BB:Z[() 00 xsin(\/TX) ]

B ParaVar = simplify(linsolve( WW, BB) )

ParaVar = %xsin(\/?x) (2xcos(\/7x) —sin(ﬁx) \/7), % (x sin(ﬁx) \/7
+cos(\/7x)) ﬁsin(ﬁx) X, —%xsin(\/?x) cos(ﬁx),

1
4

X (cos(ﬁx)

2

(26)
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(33)

(34)

(35)



_1)}

B Aprima = ParaVar[1]; Bprima = ParaVar| 2], Dprima == ParaVar|[3]; Eprima
= ParaVar[4]

Aprima:= < xsin(VZ x) (2xcos(y2 %) —sin(VZ ) 7))
+ (esin(VZ ) VT +cos(VZ ) VT sin(VZ x) x
Dprima = - xsin(VZ x) cos(vZ x)
-2 (eos(vz ) 1) (36)

> A(x) = simplify(int(Aprima, x)) + CI; B(x) = simplify(int(Bprima, x)) + C2;D(x)
= simplify(int(Dprima, x)) + C3; E(x) = simplify(int(Eprima, x)) + C4

) =
A(x) = L cos(ﬁ ) ( 2c0s(\/7x) \/7 2+4xsm(\/7x) -I—cos(\/?x) \/7) + CI

Bprima =

32
B(x) = _1_16 X cos(\/_ ) \/_sm(\/— ) — % cos(ﬁx)zx + i e
+ésm(\/7x) cos(V2 x )\/_JFEXJF C2
0 = e VT xeos(VT ) = 5 cos(VZ x) sin(VT x) = 55 VT x+ €3
E(x) = %6 xsm(ﬁx) cos(ﬁ ) \/7 — % X+ 3% cos(\/ix)2 + 4 37)
> SolFinal := simplify(SolNoHom)
SolFinal -=y(x) = é cos(\/? ) \/7 — 41_8 sm(ﬁx) ¥ — é cos(ﬁx) ﬁxz (38)

+_C4xsin(\/7x) +_C3xcos(\/7x) + C2 sin(\/?x) + %6 xsin(ﬁx)
+ CI cos(\/?x)

> Ecua

d' & .
E y(x) +4 [@ y(x)j +4y(x)=x s1n(\/7x) 39)
=> Comprobar = simplify(eval(subs(y(x) =rhs(SolFinal), lhs(Ecua) — rhs(Ecua) =0)))
Comprobar :=0=0 40)

=> SolNoHomDos = y(x) = Cl1-cos(sqrt(2)-x) + C2-sin(sqrt(2)-x) + C3-x-cos(sqrt(2)-x)
+ C4-x-sin(sqrt(2) -x) +A-x2-cos(sqrt(2)~x) +B-x2-sin(sqrt(2)-x) +D-x3-cos(sqrt(2)
x) + E-x-sin(sqrt(2) -x)
SolNoHomDos :=y(x) = ClI cos(ﬁx) + 2 sin(\/?x) +_C3xcos(\/7x) 41)
+_C4xsin(\/7x) +A4x° cos(\/?x) + By sin(\/?x) +DX cos(\/?x)
+EX sin(ﬁx)

> SolPart = y(x) =A-x*-cos(sqrt(2) -x) + B-x*-sin(sqrt(2) -x) + D-x*-cos(sqrt(2) -x) + E-x°
-sin(sqrt(2) -x)




i SolPart :=y(x) =4 b cos(\/?x) + B sin(ﬁx) +Dx° cos(\/?x) +EX sin(ﬁx) 42)
_> Ecua

d* & .

Ey(x) +4 [@y(x)) +4y(x) =xsin(yV2 x) (43)
(> ParaDos = simplify(eval(subs(y(x) =rhs(SolPart), Ecua)))
ParaDos = -48 D x cos(ﬁx) —48 Ex sin(ﬁx) —24Dsin(\/7x) \/7 44)

i — 16Bsin(\/7x) — 16Acos(\/7x) +24Ecos(\/7x) \/7=x sin(\/?x)
> ParaTres := solve([ -48E=1,-48 D=0,-24 -sqrt(2)- D —16-B=0,24-sqrt(2)-E— 16 4
=0])

I PR —0 D=0 Fe_ L
ParaTres.—{A 3 J2,B=0,D=0,E 48} (45)

> SolPartTres := subs(A =rhs(Paralres[1]), B=rhs(ParaTres[2]), D=rhs(ParaTres[3]), E
=rhs(Paralres[4]), SolPart)

SolPartTres .= y(x) = - 3% cos(ﬁx) ﬁxz — ﬁ sin(\/? x) s 46)

> SolFinalTres := subs(A =rhs(ParaTres[1]), B=rhs(ParaTres[2]), D=rhs(ParaTres[3]), E
=rhs(Paralres[4]), SoINoHomDos)

SolFinalTres :=y(x) = CI cos(ﬁx) + C2 sin(ﬁx) —I—_C3xcos(\/7x) )
+ C4xsin(V2 x) — 3L2 cos(v2 x) V2 2 — ﬁ sin(V2 x) X
=> Ecua
d! &
gy(x) +4 [E y(x)) +4y(x)=x sin(ﬁx) 48)

=> CompruebaTres = simplify(eval(subs(y(x) =rhs(SolFinalTres), lhs(Ecua) — rhs(Ecua)

=0)))
CompruebaTres :=0=0 49)




