>

[SOLUCION
ECUACIONES DIFERENCIALES
SEGUNDO EXAMEN FINAL
SEMESTRE 2019-2
_ 5 DE JUNIO DE 2019
| > restart
1) resuelva el siguiente problema de valores iniciales
> Ecuacion == x-diff (y(x),x) + (x-y(x) +y(x) —x--2 —2-x) =0
Ecuacion = x (%y(x)) +xy(x) +y(x) —x*—2x=0 €))
=> Condicionlnicial == y(1) =0
i Condicionlnicial :=y(1) =0 ?2)
> Solucion = dsolve( { Ecuacion, CondicionlInicial})
-X
Solucion :=y(x) =x — = = A3)
i xe
| > restart
L2)
> Ecua = diff (y(theta), theta$2) + y(theta) =sec(theta) -tan(theta)
2
Ecua = -9 1(8) +(8) =sec(6) tan(6) @)
do
> Sol := dsolve(Ecua)
Sol :=y(0) =sin(8) C2+cos(0) CI —1In(cos(0)) sin(6) —sin(O) +cos(0) O 5)
;> restart
| 3) resuelva el sistema
> Sist = 2-diff (x(1), t) +diff (y(2), 1) —2-x(¢) =1, diff (x(1), t) +diff (y(¢), 1) —3-x(¢) =3
y(t) =2 : Sist[1]; Sist[2]
d d _
2 ( & x(t)) + & y(t) —2x(t)=1
ix(t)+i () =3 x(t) =3 y(t) =2 (6)
i dr T 4
> Cond :=x(0)=0,y(0)=0
i Cond =x(0) =0,y(0)=0 @)
> Sol = dsolve({Sist, Cond}) : Sol[1]; Sol[2]
_ 5 2t 43t 1
x(1) ) e 2e )
5 o 8 a1
I yi)y=-—e +5e 6 ®)
| > with(inttrans) :
> SistLap = subs(Cond, laplace( {Sist}, t,s)) : SistLap[1]; SistLap[2]
2 slaplace(x(t),t,s) +slaplace(y(t),t,s) — 2 laplace(x(t), t,s) = %
s laplace(x(t), t,s) + s laplace(y(t), t,s) — 3 laplace(x(t), t,s) — 3 laplace(y(t),t,s) = 2 )

S



> VarY = isolate(SistLap[ 1], laplace(y(t), t, s))
% — 2 slaplace(x(t),t,s) + 2 laplace(x(t), t, s)

VarY := laplace(y(t), t,s) =

S
S Ve isolate(subs(laplace(y (1), t,s) =rhs(VarY), SistLap[2]), laplace(x (1), 1, s))
VarX := laplace(x(1), t,s) = — = _2 ;
S — 5 s + 6 S

> VarYY := subs(laplace(x(t), t,s) =rhs(VarX), VarY)

1 2s(-s—3) 2 (-s—3)
o3 2 T3 2

S s —5s5 +6s s —55 +6s

S

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

> SolX := invlaplace(VarX, s, t)

I SolX:=x(t)=—§ ezt—263t——;
> SolY := invlaplace(VarYY, s, t)
5 2/ 8 34 1
lY:: t = = — —_— _ —
So y(t) > e+ 3 e 6

;> restart
| 4) con Transformada de Laplace
> Ecua = diff (y(1), 1$32) -I— 6-diff (v

d?
Ecua = — y(t) +6 (
dr

> Cond = y(0) =0, D(y) (0) =4
Cond :=y(0) =0,D(y)(0) =4

),t) +5-y(t) =exp(t) -Dirac(z — 1)
d

ol )j +5(1) =¢' Dirac(t — 1)

;> with(inttrans) :
> Ecualap := subs(Cond, laplace(Ecua, t, s) )
Ecualap = s laplace(y(t),t,s) —4 + 6 slaplace(y(t),t,s) + 5 laplace(y(t),t, s) =¢

1—s

B SolLap = isolate( EcuaLap, laplace(y(t),t, s))

e 44
SolLap := laplace(y(t), t, s) = -
i sT+6s+5
> SolPart = invlaplace(SolLap, s, t)
SolPart = y() =~ Heaviside(t — 1) sinh(2 1 —2) ¢* "3 + 2 ¢ ' sinh (2 £)

2
> SolucionPart = expand(convert(SolPart, exp) )

.2 2 .. 6
SolucionPart :=y(t) = 1 Heav1s1de£t e + Lt 1 HeaV151de(t5 He 1 -
* © ¢ ‘ (et) (et)

:> restart
5)
> Ecua = diff (u(x, y), x$2) +diff (u(x,y), y$2) =u(x,y)

Ecua = % u(x,y) + % u(x,y) =u(x,y)

> SolUno = pdsolve(Ecua)
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2 2
SolUno .= (u(x,y) = Fl(x) F2(y)) &where Hd—2 _Fl(x) =_c¢,_FI(x), @ B
dx dy

-_¢ _F2(y) +_F2(y) H

with(PDETtools) -
SolDos = m’mpli]fj/(subs(_c1 =1, build(SolUno) ) )
SolDos =u(x,y) = _C4 (&' Cl+e™* (C2)

EcuaSepUno = eval(subs(u(x,y) =F(x)-G(y), Ecua))
2

2
EcuaSepUno = (% F(x)j G(y) + F(x) (d—z G(y)) =F(x) G(y)

dy
EcuaSepDos
1 &
= simplify| ————— | lhs(EcuaSepUno) -F(x) | — G =rhs(EcuaSepUno
pfy[F(x),G(y)( ( pUno) - F ( )(dyz (y)J ( pUno)
&
-F(x) [—2 G(y)])]
dy
d’ d’
— Flx)  Gly) — (—2 G(y)j
EcuaSepDos = dx = dy
F(x) G(y)
EcuaX = lhs(EcuaSepDos) = alpha; EcuaY := rhs(EcuaSepDos) = alpha
2
4 R
_ _dx _
EcuaX .= Flx) o
2
d
Gly) — (F G(y))
— 34
EcuaY = =0
cua GO

SolX = dsolve(subs(alpha=1, EcuaX) )
SolX:=F(x)= _Cle"+ C2¢

SolY := dsolve(subs(alpha=1, EcuaY) )
SolY :=G(y)= _Cly+ C2

SolucionGeneral := u(x,y) =rhs(SolX) -subs(_ Cl=_C3, C2=_C4,rhs(SolY))
SolucionGeneral = u(x,y) = (_C] e "+ _C2 ex) (C3y+ C4)

restart
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