[ Clase 2019-10-22
[ 5) DADA LA ECUACION DIFERENCIAL DE CUARTO ORDEN SIGUIENTE:

d* & L,
?J’(f) +35 (Ey(f)) —4y(t)=5¢ “'sin(3 1)
y(0)=-5
D(»)(0) = -3
D7 (y)(0) =4
DY (») (0) =2

_a) OBTENER UN SISTEMA DE ECUACIONES DIFERENCIALES EQUIVALENTE (CON TODO

Y CONDICIONES INICIALES)
| b) MOSTRAR LA REPRESENTACION MATRICIAL DEL MISMO SISTEMA

| c) OBTENER LA MATRIZ EXPONENCIAL QUE NOS PERMITA RESOLVERLO
d) OBTENER LA SOLUCION PARTICULAR DADAS LAS CONDICIONES SENALADAS

| UTILIZANDO EL METODO DE MATRIZ EXPONENCIAL
| > restart:
| SOLUCION

& d o
> FEcua = Fy(t) +5 ?y(t) —4y(t)=5e “"sin(3¢)
t t

d' & Y
Ecua := Eyyl(t) +5 (Eyyl(t)) —4yy (1) =5¢'sin(3 1)

> Sist[1] = diff (yy[11(2), 1) =yy[2](2)
Sist, == % w(8) =y, (1)
> Sist[2] = diff (yy[21(2), 1) =yy[3]1(7)
Sist, = % (1) =yy5(1)
> Sist[3] = diff (y[31(1), 1) =yy[4](¢)
Sisty == % yy3(t) =y, (1)
> Sist[4] = diff (yy[4]1(1), 1) =4-yy[11(1) —5-yy[3](¢) + rhs(Ecua)

. d S,
Sisty ==~ y(1) =43y, (1) = Syys(1) +5e 21sin(3 1)

> Cond = y(0) =-5,D(y) (0) =-3,D? () (0) =4, D () (0) =2

Cond :==y(0) =-5,D(y) (0) = -3, D () (0) =4, D% (y) (0) =2
> with(LinearAlgebra) :
> AA = Matrix([[0, 1,0,01, [0, 0,1,0], [0, 0,0, 1], [4,0,-5,0]])
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[ > MatExp := MatrixExponential(AA, t) : MatExp[1, 1]
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> Identidad == map(rcurry(eval, t =0"), MatExp)
(100 0]
0100
Identidad = an
0010
0001

[ > Xcero = array([-5,-3,4,2])
Xcero:=| -5 -3 4 2 | (12)

> SolHom = evalm(MatExp &* Xcero) : SolHom[ 1]
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=> CondlIni == map(rcurry(eval, t =0"), SolHom)

Condlni:=| -5 -3 4 2 | (14)
=> BB = array([0,0, 0, rhs(Ecua) ])

BB=[00 0 5¢>sin(31) | (15)
=> BBtau == map(rcurry(eval, t =tau'), BB)

BBtau:=|0 0 0 5e¢ *“sin(31) ] 16)

> MatExpTau == map(rcurry(eval, t =t — tau'), MatExp) : MatExpTau[4, 4]
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> ProdTau = evalm( MatExpTau &* BBtau) : ProdTau[4 ]
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[ > SolNoHom = map(int, ProdTau, tau=0 ..t) : SolNoHom[4 ]
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> Ceros := evalf (map(rcurry(eval, t =0"), SolNoHom) )
Ceros :=[ -2310" 0. 0. 0. ]
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:> restart;
> Ecua := diff (z(x, ), x$2) +diff (z(x, ), x,y) =z(x, )

Ecua = % z(x,y) + ayazax z(x,y) =z(x,y) 19)
j> with(PDEtools) :
> SolGral = pdsolve(Ecua)
SolGral .= (z(x,y) = FI(_&l) F2(_&)) &where Hdlél _FI(_&l)=_c, _FI(_&l), (20)
d __F2( &) _ o
g e -—o } (&l=y, 2=x y}}

[ > SolGralFinal = build(SolGral)

Xy
.y c
SolGralFinal :=z(x,y)= Cle ' (C2e 21)
[ > Comp = eval(subs(z(x,y) =rhs(SolGralFinal), Ecua))
Xy Xy
_cy _c _cy _c

Comp:= Cle ' C2e ' =cCle! C2e ! (22)
[ (-_cy +sart(_c;-2 +4))
> SolGralDos = z(x, y) =exp(_cl-y)- C[10]-exp 5 x| +C[20]

2
et [ 27a)x e = [ 254 |«
SolGralDos = z(x, y) =e_cly [Cloe2 [ _1+ _C%+4) —I—C20e2 [ I _C%+4) ] (23)

> Comp = simplify(eval(subs(z(x, y) =rhs(SolGralDos), lhs(Ecua) — rhs(Ecua) =0)))
Comp =0=0 24)

_exp( (~_¢y-sart(_e; 2 +4)) _x] )

> SolGralTres == z(x,y) =e B 0€ 20 !
1 ( 1
-cy — | c + /_cz+4]x —(_c - /_cz+4]x
SolGralTres :=z(x,y) =¢ ! [Clo e 2\ ! +Cye 2\ ! (25)

=> CompTres = simplify(eval(subs(z(x, y) =rhs(SolGralTres), lhs(Ecua) — rhs(Ecua) =0)))
CompTres =0=0 (26)

> restart
>

;SERIE TRIGONOMETRICA DE FOURIER
> f=x-2—-3x




> STF1000 :== C + Sum
[ > plot( f,x=-2.2)

> STF = C+Sum(a[n]-cos(

= (1
STF =% 4 >
3 n=1

(

> C= —-int(f,x=-2.2)
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> b[n] = subs(sin(n-Pi) =0, cos(n-Pi) =

b =

n

) +b[n]-sin(

inTcx)
2
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> al[n] = subs(sin(n-Pi) =0, cos(n-Pi)=(-1)--n, %-int(f—cos( n-I;i-x ),x=—2..2))

(f.sin( ”"gi"‘ ),x=—2..2))
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(> plot(STF1000,x=-2..2)
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> plot([f. STF1000], x=0..0.01)
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-0.025 A

> STF10000 = C—I—Sum(a[n]-cos(
"> plot([ £, STF10000], x=0..0.001)
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)+b[n]~sin( ),n=l..10000):
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> plot([ /. STF1000], x
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