[ >
>

>

>

restart

Ecuacion = diff (y(t), 182) — 2-diff (y(t),t) +2-y(t) =4-exp(2-1)
2

Ecuacion = d—zy(t) -2 (iy(t)) +2y(t) =4 2!
dr dr

Condiciones == y(0) =-4,D(y) (0) =3
Condiciones :=y(0) =-4,D(y) (0) =3

EcuaHom = lhs(Ecuacion) =0; Q = rhs(Ecuacion)

e (d _
EcuaHom = dt2 y(t) —2 ( & y(t)) +2y(t) =0

Q:=4eZZ

:Método de Parametros Variables

>

>

EcuaCarac :i=m--2 —2-m+2=0
EcuaCarac = m2 —2m+2=0

Raiz := solve(EcuaCarac)
Raiz=1+11-—1

SolUno = y(t) =exp(Re(Raizl) -t) ‘cos(Im(Raizl) -t); SolDos = y(t) =exp(Re(Raizl) -t)

-sin(Im(Raizl) -t)
SolUno = y(t) =¢' cos(t)
SolDos = y(t) =¢' sin(¢)
SolHom = y(t) = C,-rhs(SolUno) + C,-rhs(SolDos)
SolHom = y(t) = C, e cos(t) + C, ¢ sin(¢)

SolNoHom = y(t) = A-rhs(SolUno) + B-rhs(SolDos)
SolNoHom = y(t) =A ¢ cos(t) +B ¢ sin(t)

with(linalg) :
WW = wronskian ([ rhs(SolUno), rhs(SolDos) ], t)
e cos(?) e sin(7)
wWw .=
elcos(t) —¢ sin(¢) e sin(¢) +elc0s(t)
RR = array([0, Q1)

RR = [ 0 4¢* ]
SOL = simplify(linsolve(WW, RR) ) : Aprima = SOL,; Bprima = SOL,
Aprima = -4 e sin(¢)
Bprima =4 e cos(t)
A = int(Aprima, t) + C,; B := int(Bprima, t) + C,
A:=2¢ cos(t) —2 e sin(z) + C,
B=2¢ cos(t) +2 ¢ sin(¢) + C,
SolucionGeneral := expand(simplify(SolNoHom) )
SolucionGeneral .=y (t) =2 (et)2 +C, e cos(t) +C, e sin(t)
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> Sistemita == subs( t=0, rhs(SolucionGeneral) = rhs( Condiciones, ) ) , subs( t=0,
rhs (diff (SolucionGeneral, t)) = rhs( Condicionesz) ) : Sistemitay; Sistemita,
2+C/=-4
4+C, +C,=3

_> Parametro = solve( {Sistemita}) : Parametro, Parametro,
C,=-6
C,=5
=> SolucionParticular := Subs( C,=rhs (Parametro1 ) , Cy=rhs (Parametroz) , SolucionGeneral )
SolucionParticular .= y(t) =2 (et)2 —6¢ cos(t) +5 e sin(7)
=> plot(rhs(SolucionParticular), t=-5..1)

>

;Sistema de Ecuaciones Diferenciales
> Sistema = diﬁ”(yl(t), t) =y,(1), diﬁ”(yz(t), t) =-2-y,(t) +2-y,(t) +4-exp(2¢) : Sistema,;
Sistema,

d
Eyl(t) =y,(1)
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d
5 20 =20 (1) +23,(0) +4¢

> Condicion = y,(0) =-4,,(0) =3
Condicion:=y,(0) = -4,y,(0) =3

> AA = array([[0,1],[-2,2]])
01

-2 2

> Ycero := array([-4,3])
Ycero := [ -4 3 ]
> MatExp := exponential(AA, t)

t ‘. t .
e cos(t) —e sin(t) e sin(?)
MatExp .=

-2¢ sin(¢) ¢ sin(¢) -I—e’cos(t)
> SOLHOM := evalm( MatExp &* Ycero) : SOLHOM,; SOLHOM,
-4¢ cos(t) +7 e sin(¢)
11 etsin(t) +3 etcos(t)
> BB :=array([0, O])
BB := [ 0 4¢' ]

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

4 4

MatExpTau :=
t

-2¢ " sin(r—1) ¢ Tsin(r—1) +e' Tcos(tr—1)

> BBtau = map(rcurry(eval, t =tau'), BB)
BBtau = [ 0 427 ]

=> ProdTau := evalm(MatExpTau &* BBtau) : ProdTau,; ProdTau,
4¢ Tsin(r—1) "
4 (e sin(t—1) +¢  Tcos(t—1)) €
=> IntTau = simplify(map(int, ProdTau, tau=0..t)) : IntTau,; IntTau,
-2 etsin(t) -2 etcos(t) +2¢%!
i —4etcos(t) +4 ¢!

_> Ceros == map(rcurry(eval, t =0"), IntTau)
Ceros .= [ 00 ]

27

_> SolMat := evalm(SOLHOM + IntTau) : VecUno = yy,(t) = SolMat,; VecDos := yy, (1)

= SolMat2

VecUno :=yy,(t) = -6 ¢ cos(t) +5¢ sin(t) + 2 e?!

VecDos = yy,(t) =11 ¢ sin(t) — ¢’ cos(t) +4 ¢’

e “Tcos(t—1) —¢' " sin(r—1) e Tsin(r—1)
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> plot(rhs(VecUno), t=-5..1)

> SolucionSistema = dsolve( {Sistema, Condicion}) : SolucionSistema,; SolucionSistema,

y,(t) =-6¢ cos(r) +5¢sin(1) +2 ¢
y,(t) =11 e sin(¢) —e cos(t) +4e
J(1) =11 ¢'sin(r) —¢'cos(t) +4 ¢ (30)
_> VecUno; VecDos;
wy(t) =-6 etcos(t) +5 etsin(t) +2¢!
W, (t) =11 ¢ sin(¢) — ¢ cos(t) +4 ! (31)
_> SolPartOriginal := dsolve( { Ecuacion, Condiciones})
i SolPartOriginal :=y(t) = -6 ¢’ cos(t) + 5 ' sin(¢) + 2 & (32)
> DerSolPartOriginal = diff (SolPartOriginal, t)
DerSolPartOriginal := % y(t) =11 e sin(t) — e cos(t) +4 ! 33)

_> SolucionParticular, diff (SolucionParticular, t)
2
y(t) =2 (et) —6 etcos(t) +5 etsin(t)

(34)
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> ldentidad = map(rcurry(eval, t =0"), MatExp)

(1) =4 (e’)z—efcos(t) +11 €' sin(¢)

10
Identidad =
01
B DerMatExp == map(diff, MatExp, t)
-2¢ sin(¢) e sin(t) + e cos(?)
DerMatExp :=
-2 etsin(t) —Zetcos(t) 2e’cos(t)
_> AAA == map(rcurry(eval, t =0"), DerMatExp)
01
AAA =
-2 2
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