restart
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Ecuacion = d—y(x) +2 (
dx

: (x>)+2y(x)=o

d
EJ’
& d
Ecuacion = ? y(x) +2 (a y(x)) +2y(x)=0

Condiciones == y(0) =1,D(y)(0) =1
Condiciones :=y(0) =1,D(y)(0) =1

FEcuacionCaract ' =m--2+2-m+2=0
EcuacionCaract := m2 +2m+2=0

Raiz == solve(EcuacionCaract)
Raiz=-1+1 -1—1

SolUno = y(x) =exp(Re(Raizl) -x) -cos(Im(Raizl) -x); SolDos = y(x) =eXp(Re(Raizl)
-x) -sin(Im(Raizl) -x)
SolUno =y(x) =e " cos(x)
SolDos = y(x) =e " sin(x)
SolGral = y(x) = C,-rhs(SolUno) + C,-rhs(SolDos)
SolGral ==y(x) =C, e “cos(x) + C,e " sin(x)
Sistemita ‘= subs(x =0, rhs(SolGral) = rhs( Condicionesl) ), subs(x =0, rhs(diff (SolGral,
x)))= rhs( Condicionesz) : Sistemitay; Sistemita,
C, =1
-C,+C,=1
Parametro = Solve( {Sistemita}, {Cl, Cz})
Parametro = {Cl =1, C2=2}
SolucionParticular := Subs( C,=rhs (Parametro1 ) , Cy=rhs (Parametroz) , SolGral )
SolucionParticular:= y(x) =e " cos(x) +2 e " sin(x)

plot(rhs(SolucionParticular), x=0..1)
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Sistema = diff (x(t),t) =3-x(t) +4-y(t) +5-t, diff (y(¢),¢t) =4-x(t) +3-y(¢t) +1:

Sistemay,; Sistema,

0.4 0.6

d _
& x(t)=3x(¢t) +4y(t) +5¢
d _
dr y(t) =4x(t) +3y(¢t) +1

Condiciones == x(0) =-2,y(0)

=-4

Condiciones :=x(0) =-2,y(0) = -4

A4 = array([[3,4], [4,3]])

Xcero == array([ -2,-41])

BB = array([5t,1])

3 4
4 3

AA =

Xcero :Z[ -2 -4 ]

BB:=|5¢1|
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| > with(linalg) :
> MatExp = exponential(AA, t)

1 o1 1 L 1 Tl 1 o
2 2 2 2
MatExp =
1 STl 1 o 1 o1 1 T
2 2 2 2
[ > SolHom = evalm(MatExp &* Xcero)
SolHom:=| ¢ '—3¢'" -3¢''—¢”!

_> MatExpTau := map(rcurry(eval, t =t — tau'), MatExp)

1 —t+1
- +
© 2

MatExpTau =

-1+

t— | -
e7 7‘c__e +7 e +E

= N
N = N

> BBtau = map(rcurry(eval, t =tau'), BB)

BBtau:=| 5t 1 |
_> ProdMatExpTauBBtau = evalm( MatExpTau &* BBtau)
ProdMatExpTauBBtau :=

2 2

] 5(%C7t_7T_%C_t+T)T+%e_t+T+%e7t_7T}

> SolNoHom = map(int, ProdMatExpTauBBtau, tau=0 ..t)
SolNoHom :=
3

Ty (49 +2e¥ " +351e' —51¢') e’

2

L
49

> Comprobacion = map(rcurry(eval, t =0"), SoINoHom)
Comprobacion | := [ 00 ]

_> Comprobacion,, = map(rcurry(eval, t =0'), SolHom)
Comprobacion,, :=[ -2 -4 ]

141 7+, 15

_> plot([rhs(SolucionUno), rhs(SolucionDos) ], t=0..0.3, y=-30..0)

Il 7¢—7¢ 1 7/—=77 1 —t+1
—e — e ——e

1 7:/—71
e

5 (i e—t+r+i e7t—7t) ’E+L e7z—7r_i .

(-6e3"+147 +140¢' — 141 ¢') ™!

> SolucionFinal == evalm(SolHom + SolNoHom) : SolucionUno = x(t)
=simpliﬁ/(Soluci0nFinall); SolucionDos = y(t) =simpliﬁ/(SolucionFinalz)

. — — -t PR i
SolucionUno :=x(t) =4 e 49 e+ 7 t

Do e 4L g0 20 141
SolucionDos :=y(t) 49 e 4e 7 t+
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_> Comprobacion, = eval(subs(x(t) =rhs(SolucionUno), y(t) =rhs(SolucionDos),
lhs (Sistemal) — rhs(Sistemal) = 0) )

Comprobaciony :=0=0
_> Comprobacion, = eval(subs(x(t) =rhs(SolucionUno), y(t) =rhs(SolucionDos),
lhs (Sistemaz) — rhS(Sistemaz) = 0) )

Comprobacion, :=0=0

_> SolucionPart = dsolve( {Sistema, Condiciones}) : SolucionPart; SolucionPart,

g 141 90 15153
x(t)=4e 49 e + 7 t 49
_ 1AL g, 20 141
y(t) 49 e 4e 7 t+ 49

_> SolucionUno; SolucionDos

141 7., 15 153

=4 r_ 270 + = t— —

x(1) 49 © 7 ! 49
y(t) = SAAL g e 20, 14

49 7 49
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