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- x
i \/— —2x

> Comprobacion = simplify(eval(subs(y(x) =rhs(SolPart), lhs( Ecuacion) — rhs(Ecuacion)
=0)))

Comprobacion :=0=0

> ComprobacionDos = subs(x =1, SolPart)
ComprobacionDos :=y(1) = -1

=> plot(rhs(SolPart),x=0..1)

GRUPO 12
_ 29 NOVIEMBRE 2019
| > restart
| 1. Resuelva
> Ecuacion == 2-x--2-diff (y(x),x) =y(x) - (x +y(x))
Ecuacion =2 x° ((?xy(x)) =y(x) (x+y(x)) €))
> Condicion == y(1) =-1
i Condicion =y(1) =-1 )
| solucion 1)
> SolPart = dsolve( { Ecuacion, Condicion})
3/2
SolPart .= y(x) 3)

(C))
C))
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[ solucion ii)
| > with(DEtools) :
> Ecuacion

1
x’Q'

EcuacionDos =

Lo
2

0.2

25 (%y(x)) —y(x) (x+y(x))

> odeadvisor(Ecuacion)
[ [ _homogeneous, class A), rational, Bernoulli]

subs(y(x) =u(x)-x, Ecuacion)), diff (u(x),x)))
u(x) (u(x) —1)

(u—1)

0.4

> EcuacionDos = simplify(isolate(eval
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> SolGral = int(P, x) +int(é, u) =(C[1]
SolGral :=In(x) +2In(u —1) =2 In(u) =C, (10)

> SolGralDos = subs (u = %, SolGral)

SolGralDos = In(x) +2ln(% - 1) —21n(:§) —C, an
(> Condicion
! y(1)=-1 (12)
> Para = simplify(isolate(subs(x =1,y =-1, SolGralDos), C[1]))
Para :=C;=2In(2) (13)
B SolPartDos = isolate(subs(C[1]=rhs(Para), SolGralDos), y)
32
X
SolPartDos .=y = — (14)
i V-2
>
>
_fin solucion 1
| > restart

| 2. Obtenga la solucion general
> Ecuacion = diff (y(x), x$3) + 3-diff (y(x), x$2) + 4-diff (y(x),x) +12-y(x) =-13-exp(-3-x)

2
Ecuacion = d—3 y(x)+3 (d—z y(x)J +4 (i y(x)) +12y(x)=-13 e " as)
dx dx dx
;solucion
> SolGral = simplify(dsolve( Ecuacion) )
SolGral =y(x) = (_Clcos(2x) "+ C3sin(2x) e+ C2—x)e " (16)

=> Comprobacion = simplify(eval(subs(y(x) =rhs(SolGral), lhs (Ecuacion) — rhs(Ecuacion)
=0)))

i Comprobacion :=0=0 a7
> EcuaHom = lhs(Ecuacion) =0
& & d B
EcuaHom = —3 y(x) +3 — yix)|+4 | —yx)| +12p(x)=0 (18)
dx dx dx
> QO = rhs(Ecuacion)
] O:=-13¢" (19)
> EcuaCarac == m--3 +3-m--2+4-m+12=0
i EcuaCarac:=m> +3m* +4m+12=0 20)
> Raiz := solve(EcuaCarac)
i Raiz:=-3,21 -21 21)
> yy[1]:=exp(Raiz[1]-x); yy[2] = cos(Im(Raiz[2]) x); yy[3] := sin(Im(Raiz[2]) -x)
-—J3X

Yy :=sin(2 x) 2)




| > with(linalg) :
> WW = wronskian([yy[1], yy[2], y[31], x)
-3x

e cos(2 x) sin(2 x)
WW:=| -3¢ -2sin(2x) 2cos(2x) 23)
9e* -4cos(2x) -4sin(2x)
> BB = array([0, 0, 0])
BB:=|0 0 -13¢>" (24)

> PRIMA = simplify(linsolve(WW, BB))

PRIMA = [ -1 % (2 cos(2x) +3sin(2x)) e " % (-2sin(2x) +3cos(2x)) e | (25)
=> Aprima = PRIMA[11]; Bprima := PRIMA[2]; Dprima := PRIMA[3]
Aprima = -1
Bprima := % (2cos(2x) +3sin(2x)) e >"
Dprima := —% (-2sin(2x) +3cos(2x)) e >* (26)
(> Ad = int(Aprima, x) + C[1]
Ad = -x +C, @7
(> BB := int(Bprima, x) + C[2]
BB = 2 (-3 cos(x) +2sin(x)) e_3xcos(x) + S - + 3 e 3* (-2 cos(2x) (28)
13 x\3 26
13 (e )
—3sin(2x)) +C,
[> DD := int(Dprima, x) + C[3]
DD = % e 3% (-2cos(2x) —3sin(2x)) — 13—3 (-3 cos(x) +2sin(x)) e_3xcos(x) (29)
-2+
i 26 (&)
. 21 1 .
> Hom = y(x) = = — + —-cos(2- = sin(2-
SolNoHom = y(x) szmplzﬁ;(subs(cos(x) ) + ) cos(2-x), cos(x) 2 sin(x) sin(2-x),
expand(simplify(expand(AA-yy[1] + BB-yy[2] + DD-yy[3]))) ) )
SolNoHom := y(x) = % (13 Cy&¥*sin(2x) +13 e cos(2x) =6 —13x+13C ) e (30)
>
| fin solucion 2
| > restart
| 3 Resuelva por Laplace
> Ecuacion = diff (y(1), 182) + 3-diff (y(¢),t) +2-y(t) =-2-Dirac(t — 1)
2
Ecuacion = % y(t) +3 (% y(t)) +2y(t)=-2Dirac(t—1) (31)
t



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

i Condiciones :=y(0) =1,D(y)(0) =0
| > with(inttrans) :

> LapEcua := subs(Condiciones, laplace( Ecuacion, t, s) )

| LapEcua := s laplace(y(t),t,5) —3 —s+ 3 slaplace(y(t),t,s) + 2 laplace(y(t),t,s) =-2¢"°

> LapSolucion := isolate( LapEcua, laplace(y(t), t,s) )
2e ¥ +s5+3
s +3s4+2

LapSolucion = laplace(y(t), t, s) =

> SolPart = invlaplace(LapSolucion, s, t)
SolPart == y(t) = —e 2l 42e 42 Heaviside(r — 1) (e

=> Comprobacion = simplify(eval(subs(y(t) =rhs(SolPart), lhs(Ecuacion) — rhs(Ecuacion)
=0)))

2042 -

i Comprobacion :=0=0
> ComprobacionDos = simplify(subs(t =0, SolPart))
ComprobacionDos :=y(0) =

=> ComprobacionTres := D(y) (0) =simplify(eval subs(z‘=0, rh (diff (SolPart, t)))))
ComprobacionTres :=D(y) (0) =

> plot(rhs(SolPart), t=0..4)
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(36)
37

(38)
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| >
fin solucion 3
=> restart

[ 4. Resuelva el Sistema
> Sist = diff (x(¢), 1) —2-y(¢) =0, diff (y(1), 1) —2-x(¢) =0: Sist[1]; Sist[2]
d

— x(t) —2y(t) =0

dr
d _ _
] dr y(t) —2x(t) =0 39)
> Cond :=x(0)=1,y(0)=-1
Cond :=x(0) =1,y(0) =-1 40)

[ solucién i)

> Sol := dsolve( {Sist, Cond})

i Sol = {x(t) =e " y(t) = -e '} @1
B plot([rhs(Sol[1]), rhs(Sol[2])],t=0..1)
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=> ComprobacionUno = simplify(eval(subs(x(t) =rhs(Sol[1]), y(t) =rhs(Sol[2]), Sist[1])))
i ComprobacionUno :=0=0

> ComprobacionDos = simplify(eval(subs(x(t) =rhs(Sol[1]), y(t) =rhs(Sol[2]), Sist[2])))
i ComprobacionDos := 0 =0

> ComprobacionTres = simplify(subs(t=0, Sol[1]))
| ComprobacionTres :=x(0) =1

> ComprobacionCuatro = simplify(subs(t=0, Sol[2]))

ComprobacionCuatro :=y(0) = -1

>

| solucion ii)

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

0 -2

-2 0

;> with(linalg) :
> MatExp = exponential(AA, t)

42)
43)
(44)

45)

(46)

(47)



1 2r 1 20 1 20/, 1 -3¢
5 e+ 5 € ; e+ > €
MatExp .=
—ieZt-l—ie_z’ Le—zz_i_iezz
2 2 2 2
(> BB := array([1,-1])
BB:=[1 -1|

> SolPart := evalm(MatExp &* BB)
SolPart == [ 2l P! ]

=> Solucion[1] := x(t) =SolPart[1]

Solucion; := x(1) — 2!

B Solucion[2] = y(t) =SolPart[2]

Solucion, :=y(t) = -2t

=>
| solucion iii)
| > with(inttrans) :
> LapSist[1] := subs(Cond, laplace(Sist[1], ¢, s))
LapSist, := s laplace(x(t), t,5) — 1 — 2 laplace(y (1), t,5) =0

> LapSist[2] := subs(Cond, laplace(Sist[2],t,5))
LapSist, = s laplace(y (1), t,s) + 1 —2 laplace(x(t), t,5) =0

_> LapSistema := LapSist[ 1], LapSist[2]
LapSistema := s laplace(x(t), t,s) —1 —2 laplace(y(t), t,s) =0, s laplace(y(t),t,s) + 1
— 2 laplace(x(t),t,s) =0

=> LapSol := solve({LapSistema}, {laplace(x(t), t,s), laplace(y(t),t,s)})

— _ 1 _ 1
LapSol : {laplace(x(t), t,s) T2 laplace(y(t),t, s) 2 }

B SolPart[ 1] == inviaplace(LapSol[1], s, t)

SolPart, :=x(t) = e 2!

=> SolPart[2] == inviaplace(LapSol[2], s, t)

SolPart, == y(t) = —e

| >

| fin solucion 4

| > restart

| >

| 5. Obtener la STF en senos

| >

| solucion 1)
> ffi=1—t

i ff=1—t
> plot(ff,t=0..1)

“7)
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(> L=1
i L=1 (39)
| >
> b[n] = subs(sin(n-Pi) =0, %-int(ﬁ-sin( n'LPI't ), t=0..L))
b = (60)
nm

> STF500 = sum(b[n]-sin(
> plot(STF500,t=-1..1)

n-Pi-t

),n=1..500) :



| >
| solucion i)
> f:= Heaviside(t) -¢-Heaviside(#) + ¢- Heaviside(# — 1) — Heaviside(z — 1); plot(f, t=-0.1
L1.1)
f:=Heaviside(#) — ¢t Heaviside(¢) + ¢ Heaviside(# — 1) — Heaviside(z — 1)
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t
> L:=1
L:=1 (61)
> g =-Heaviside(z + 1) — ¢t-Heaviside(¢ + 1) + ¢-Heaviside(¢) + Heaviside(¢); plot(g, t=-1.1
.0.1)

g = -Heaviside(¢ + 1) — t Heaviside(¢ + 1) + ¢ Heaviside(#) + Heaviside(¢)



(> hi=f+g plot(h, t=-1.1.1.1)
h =2 Heaviside(¢) + ¢t Heaviside(# — 1) — Heaviside(f — 1) — Heaviside( + 1)

— t Heaviside(7 + 1)




0.5 1

s 1
t

> al0] == %~int(h,t=—L..L)

a, =0 (62)

_ 1. ) n-Pi-t _

> a[n] = I3 mt(h cos( I ),t L..L)

ay - (63)
> b[n] = subs(sin(n-Pl) 0, — mt(h sm( I3 ),ZZ—L..L))

> STF500 = sum(b[n]-sin(
(> plot(STF500,¢=0..1)

nm
n-Pi-t

),n=1..500) :



(> plot(STF500, t=-1..1)




| >
| fin respuesta 5
>

>

| fin examen
| >

| >

| >




