> restart
> AA = array([[0,1], [-1,0]])

01
AA =
-1 0
;> with(linalg) :
> MatExp = exponential(AA, t)
cos(t) sin(?)
MatExp := )
-sin(¢) cos(?)

> DerMatExp := map(diff, MatExp, t)

-sin(f) cos(t)
DerMatExp :=

-cos(t) -sin(¢)

> AAA = map(rcurry(eval, t =0"), DerMatExp)

01
AAA =
-1 0
=> Sistema = diff (x(1), t) = y(¢), diff (y(1), t) =-x(¢) : Sistema,; Sistema,,
L x0) =y
% y(t) =-x(t)

> restart
> SolGral == y(x) =ClI-exp(x) + C2-cos(2-x) + 5-sin(2-x)
SolGral :=y(x) =Cl & + C2 cos(2 x) +5sin(2 x)
> Sistema := diff (SolGral, x), diff (SolGral, x$2) : Sistema; Sistema,
d
dx Y

2
%y(x) =Cle" —4 C2cos(2x) —20sin(2 x)

(x)=Cle& —2C2sin(2x) + 10 cos(2 x)

> Parametro = solve( {Sistema}, {CI, C2})

Parametro .= |Cl =

2

sin(2 x) [d—zy(x)) +20sin(2x)* =2 ( d
dx

Ey(x)) cos(2 x) + 20 cos(2 x)2
,C2=
¢ (-sin(2x) +2cos(2x))
2
. %Y(X) — (%y(x)) + 10 cos(2 x) + 20 sin(2 x)
2 -sin(2 x) + 2 cos(2 x)

=> Ecuacion = Simpliﬁ/( eval( subs( Cl= rhs(Pammel‘rol ) ,C2= rhs(Parametroz), Solel) ) )
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Ecuacion = y(x) )
2 2
-2 sin(2 x) (%y(x)] —50+5 (%y(x)) cos(2 x) —cos(2 x) [d_zy(x)j

_1 dx
i 2 -sin(2 x) + 2 cos(2 x)
> FEcuacionFinal = lhs(Ecuacion)-2-(-sin(2 x) + 2 cos(2 x)) — rhs(Ecuacion)-2-( -sin(2 x)

+2cos(2x))=0
2

EcuacionFinal :=2 y(x) (-sin(2x) +2cos(2x)) +2sin(2 x) [%y(x)j + 50 (10)

2
_s (%y(x)) cos(2 x) + cos(2 x) [%y(x)) —0

;> restart

> Solucion = y(x) =4-exp(x) + C2-cos(2-x) + C3-sin(2-x)

i Solucion :=y(x) =4 ¢ + C2 cos(2 x) + C3 sin(2 x) a1
;> Sistema = diff (Solucion, x), diff (Solucion, x$2) :

> Parametro = solve( {Sistema}, {C2, C3})

Parametro .= |C2 12)

2

-cos(2 x) [%y(x)j +4cos(2x) e —2 (%y(x)) sin(2x) + 8¢ sin(2 x)

_ 1
4 cos(2 x)2 + sin(2 x)2 ’
C3
¢ . v d .
- —2y(x) sin(2x) +4¢e sin(2x) +2cos(2x) | — y(x) | —8cos(2x) €
1 dx dx
i 4 cos(2 x)2 4+ sin(2 x)2
> Ecuacion = Simplifj/( eval(subS(CZ = rhS(Parametrol), C3 Zrhs(Parametroz), Solucion) ) )
2
Ecuacion :==y(x) =5¢ — % d—2 y(x) 13)
:> restart
> EcuacionNoHom = diff (x(t), 1$2) + 4-diff (x(1),t) +4 x(t) =8-¢--2-exp(-21)
EcuacionNoHom = :—tz x(t) +4 (% x(t)) +4x(t)=87F¢e ! (14)
=> EcuaHomAsoc = lhs (EcuacionNoHom) =0
2
EcuaHomAsoc := :_tz x(t) +4 (% x(1) ) +4x(t)=0 a5s)

> Q(t) = rhs(EcuacionNoHom);

O(t) =8Fe?! (16)



EcuaCaract ' =m--2+4m+4=0

EcuaCaract := m2 +4m+4=0

Raiz := solve(EcuaCaract)

Raiz = -2, -2
SOZI = x(t) :eXp(Raizl-t);Solz = x(t) :t-eXp(RaiZI‘t)

Sol, :==x(t) =e

Sol, :=x(t) =te

2t

-2t

SolHom = x(t) =C1-rhs(Soll) + C2-rhs(S012)
SolHom = x(t) =CI e 2+ C2re?!
SolNoHom = x(t) =A(t) -rhs(Soll) + B(?) -rhs(Solz)

SolNoHom :=x(t) =A(t) e '+ B(t) te”

with(linalg) :

WW = wronskian( [rhs(Soll), rhs(Solz) ], t)

-2t
c

WW .=

-2e

BB = array([0, O(1)])

BBF[O Sfeat]

SOL := linsolve( WW, BB)

SOL:=[ -8 7 8z2]

Aprima = SOL; Bprima = SOL,,

Aprima = -8 £

Bprima =8 £

A(t) = int(Aprima, t) + CI; B(t) := int(Bprima, t) + C2;
A(t) =-24+cCI
mn;%ﬁ+w

simplify(expand(SolNoHom) );

1

x(1) Z?
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Comprobacion = dsolve( EcuacionNoHom)

Comprobacion :=x(t) =e
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