| > restart

> SolucionGeneral = y(x) =CIl-x--2 + C2-x + o + 4 exp(x) + 5 sin(2 x)
X

SolucionGeneral :=y(x) =CI P4+ C2x+ o +4¢" 4+ 5sin(2 x) €))
X
i . C3
> SolucionHomogenea := y(x) =CIl-x--2 +C2-x + S
. 2 C3
SolucionHomogenea :=y(x) =CIl x" + C2x + — )
X

[ > SolucionParticular == y(x) =4 exp(x) +5sin(2 x)
SolucionParticular := y(x) =4 € + 5 sin(2 x) 3)

_> Sistema = diff (SolucionHomogenea, x), diff (SolucionHomogenea, x$2 ),
diff (SolucionHomogenea, x$3) : Sistema,; Sistema,; Sistema;

d C3
— y(x)=2Clx+C2 — —
dx 2
& 2 C3
— y(x)=2CI +
dx2 x3
& 6C3
—5 y(x)=- C))
i d’ o
> Parametro = solve( {Sistema}, {C1, C2, C3})
Parametro .= C]=L d—z (x) + 1 d—3 (x) | x C2=i (x) — d—z (x) | x &)
S 1 (&
- (§y<x>j X, C3=- (@ymj x“}
_> Parametroy;
1 & 1 (&
Cl=7 30+ ¢ (dx3 y(x)]x ©)
_> Parametro,;
_d & 1 2
C2=—-ylx) ( ; y(x)]x : [d)é y(x))x Q)
_> Parametroy;
1 d 4
C3=-— —y(x)]x ¢))
6 (dx3

[ > Ecuacionintermedia = expand( simpliﬁ/(subs(C] = rhs(Parametrol), C2
= rhs(Pammetroz) ,C3= rhs(Parametr03), SolucionHomogenea) ) )
Ecuacionlntermedia .= y(x) = L d—2 (x) P 1 d—3 (x) © +x (i (x)) )




> EcuacionHomogenea = expand ths (Ecuacionlntermedia)

_ rhs(Ecuacionlntermedia)
(x--3) (x--3)
2 2
=0
¢ d
RO 2 (4w
EcuacionHomogenea = 2y(3x) + dr + d3 y(x) — dxz 0 (10)
i X X dx X
> Q(x) = expand(simplify(eval(subs(y(x) =rhs(SolucionParticular),
lhs (EcuacionHomogenea)))))
X . X .
O(x) = 85 n 20 sm(xg cos(x) n 4¢  40sin(x) cos(x) 480 cos(x)2+40 1)
_ 8¢ 40cos(x)® | 20
2 2 2
i X X X
> FEcuacionNoHomogenea = lhs(EcuacionHomogenea) = Q(x)
¢ d
U 2 (5] e
EcuacionNoHomogenea = 2y(3x) + dr + d3 y(x) — dx2 8? (12)
X X dx X X
. X . X
n 20 sin(x) cos(x) n 4¢  40sin(x) cos(x) L4380 cos(x)2 440 — 8§
X X X X
2
40 cos(x) 20
- 5, Tt
i X X
> EcuacionHomogeneaAsociada := lhs(EcuacionNoHomogenea) =0
& d
PR 2 (v )
EcuacionHomogeneaAsociada := 2ygx) + dr + d3 y(x) — dx2 0 (13)
i X X dx X
> SolucionHomogenea,
y(x)=CIx¥* +C2x+ % (14)
> Sol, = y(x) =x--2; Sol, = y(x) =x; Sol, = y(x) %,
Sol, == y(x) —
Sol, :=y(x) =x
1
Soly :=y(x) = .~ as)
_> SolucionNoHom = y(x) =A(x) -rhs(Soll) + B(x) -rhs(Solz) + D(x) -rhs(Sol3)
SolucionNoHom :=y(x) =A(x) i + B(x) x+ % (16)
;> with(linalg) :

> AA = wronskian( [rhs(Soll), rhs(Solz), rhs(Sol3) ], x)



2 1
X X -
X
1
AA = 2x 1 -
X
2
2 0 Y
X

> BB = array([0, 0, Q(x)])
BB — [O, 0. 8;: n 20 sin(x) cos(x) + 4¢  40sin(x) cos(x)

; +4 ¢ — 80 cos(x)” + 40
¥ ¥ x x
8¢ 40cos(x)’ L 20
2 2 2
i x X X
> SOL = linsolve(AA, BB)
SOL = [% % (x¥* " — 10 x* sin(x) cos(x) +2 € + 5 sin(x) cos(x) + 10X —2xe&' +e&'x°
X

—20x%° cos(x)2 - lecos(x)2 +5 x), - Lz (2 (x2 e — 10 sin(x) cos(x) +2¢"
X

+ 5 sin(x) cos(x) +10x° —2xe 4+ &'x° —20x° cos(x)® — 10 x cos(x)> +5x) ), 2 2

3 x €

Y 2 i X ﬂ : & 3_i X 2 x 3
3 X~ sin(x) cos(x) + 3 e + 3 sin(x) cos(x) + 3 X 3 xe + 3 e x

40 _ 20 2, 10

I 3 X~ cos(x) 3 xcos(x)” + 3 b

> Aprima = SOL; Bprima = SOL,; Dprima = SOLy;

Aprima = % % (€ — 10 x% sin(x) cos(x) +2 & + 5 sin(x) cos(x) + 10x° —2 x &' +e&'x°

X

—20 x> cos(x)? — 10 x cos(x)* + 5 x)

Bprima = - (2 (¥ & — 10 ¥ sin(x) cos(x) +2 " + 5 sin(x) cos(x) + 10x° =2 x & + &'’
X

—20x° cos(x)* — 10 x cos(x)* +5x))

Dprima = 2 e — 20 % sin(x) cos(x) + 4 ¢ + 10 sin(x) cos(x) + 20 - d xe'
3 3 3 3 3 3
2 .3 40 5 o 20 >, 10

I + 3 e X 3 X~ cos(x) 3 xcos(x)” + 3 X
> A(x) = int(Aprima, x) + CI; B(x) = int(Bprima, x) + C2; D(x) := int(Dprima, x) + C3;

4 & 4 ¢ 5 sin(2x) 10 cos(2x) 4 . 40 .
A(x) —-? ?-i-? ?—? x—2+T T-i-?e —Tsm(x)cos(x)

+CI

—20x° —2xe" +40x (% sin(x) cos(x) —I—%x) +C2
X

17

(18)

19)

(20)



.=_i 2 x i X 2 x 3 & i . i _E )
D(x) : 3xe—|—3xe—l—3ex+3x(2sm(x)cos(x)+2x) 3xcos(x)
20 440 s(1 1
I + 3 X 3 (2 sin(x) cos(x) + ) x) + C3
> SolucionFinal := expand(simplify(SolucionNoHom) )
SolucionFinal := y(x) =4 ¢ + 10 sin(x) cos(x) + CI 4+ C2x+ o
X
_> SolucionGeneral,

Y =CIA+C2x+ - 44+ 5sin(2x)
X

(22)

(23)



