=> restart
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;> restart
L)
> Ecua = (X +y +x) + (xy)y=0

Ecua = x° -{-y(x)2 +x+ xy(x) (% y(x)j =0

[ RESULTADO
| > with(DEtools) :

> odeadvisor(Ecua)
[_rational, _Bernoulli]

> Factlnt == intfactor(Ecua)
Factlnt == x

> EcuaExacta := expand(Factlnt-lhs (Ecua) =0)
d
EcuaExacta = x° + xy(x)2 + X+ xzy(x) (a y(x)j =0

> odeadvisor(EcuaExacta)
[ exact, rational, Bernoulli]

> M==)c3-|—xyz-|—x2
M:=x3+yzx+x2
> N==x2y
N==yx2
> IntMx = int(M, x)

_ 1l a4 1 55 1 3
]nth-—4x+2xy+3x
> SolGral := IntMx + int( (N — diff (IntMx, y)),y) = _CI

1 1 1
SolGral = — x* + — xzy2 + =X = (I

4 2 3
> SolFinal := e X+ e 2y(x)2 + B Cl
4 2 3 -
A xzy(x)z e
'Fi = — _ 7 — = 1
SolFinal 4 + > + 3 C

> DerSolFinal := simplify(isolate(diff (SolFinal, x), diff (y(x), x)))
S y(x)2 —Xx

xy(x)

DerSolFinal := % y(x)=

> DerEcua = isolate( Ecua, diff (y(x), x))
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—x —y(x)2 —X

DerEcua = % y(x)=

[ RESULTADO

> EcuaHom = [hs(Ecua) =0
2

d d
EcuaHom = ? y(x)—2 . y(x) +y(x)

=> Q = rhs(Ecua)

> Ecuadlg == m—2-m+1=0
EcuaAlg = m—2m+1=0

(> Raiz == solve(EcuaAlg)

Raiz =1, 1
;Caso II
> yy[1]:=exp(Raiz[1]x);yy[2] = x-exp(Raiz[]]-x)
wy=¢
W, =xe

> SolGralHom :=y(x)=_Cl-yy[1]+ C2-yy[2]
SolGralHom = y(x)= _Cle + C2x¢

> SolGralNoHom := y(x) =AA-yy[1]+ BB-yy[2]
SolGralNoHom = y(x) =AA € + BBx ¢

> with(linalg) :
> WW := wronskian([yy[1], yv[2]], x)

e xe
WWw =

> BB :=array([0, Q])

BB =

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

i xy(x)

> Comprobar = rhs(DerEcua) — rhs(DerSolFinal) =0

Comprobar == 0=0

;> restart
L2)

> FEcua = y"—2y'+y=x""% -exp(x)

& d
Ecua == —5 y(x) —2 E y(x) +y(x)=—
X
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24)



1
X x2

Para =

> Aprima := Para[1]; Bprima := Para[2]

I
Aprima = ——
prima X

Bprima = ?

> AA = int(Aprima,x) + CI; BB := int(Bprima,x) + C2
AA ==—In(x) + _C
BB :=— i +_C2
x
(> SolFinal = expand(SolGralNoHom )
SolFinal = y(x)= C2xe¢' —¢c'In(x) + Cle —¢

=> Comprobar = simplify(eval(subs(y(x) =rhs(SolFinal), Ecua)) )

X X
€ e
Comprobar == — = —
X X
| > restart
3)

(> Ecua == diff (y(1), t) + y(t) =exp(2 ) -Heaviside( — 2)

Ecua = % y(t) + y(1) =¢"' Heaviside(s — 2)

(> Condini = y(0) =0

CondIni == y(0) =0
| RESULTADO

| > with(inttrans) :

> EcuaTL := subs(Condlni, laplace(Ecua,t, s))

EcuaTL = s L (y(t), t,s) + L ((1): £, 5) =

> SolTL := isolate( EcuaTL, laplace(y(t), t, s))

4—2s
e
1L := =
Sol L(y(t), t, ) 5=2) G+ 1)
(> SolPart == invlaplace(SolTL, s, t)
. . 6—t 2t
SolPart = y(1) - Heaviside(t 23) (—e""+¢e)

> Comprobar = simplify(eval(subs(y(t) =rhs(SolPart), Ecua)))

> ComprobarDos = simplify(subs(t=0, SolPart))
ComprobarDos = y(0) =0

> restart

Comprobar = ¢ ' Heaviside( — 2) =¢” ' Heaviside(¢ — 2)
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L4)
> Sistema = diff (x(t), t) =—3-x(t) + Dirac(t — 1), diff (y(t), t) =—2-x(¢t) — 3-y(t) + 5
-Dirac(t) : Sistema|1]; Sistema[2 ]

% x(t) = —3x(t) + Dirac(t— 1)

d

< V()= —=2x(1) =3 y(1) + 5 Dirac(1) (36)

(> CondlIni == x(0)=1,y(0)==2
CondIni == x(0)=1,y(0) =—2 37
| RESPUESTA
| > with(inttrans) :
> SistTLUno := subs(CondlIni, laplace(Sistema[1], t,s))
SistTLUno = s L' (x(t),t,s) — 1==3 L (x(¢),t,5) + e (38)

> SolTLUno := isolate(SistTLUno, laplace(x(t), t, s))

SolTLUno = £'(x(1), 1, s) = 1S++e3 (39)
=> SolUno = invlaplace(SolTLUno, s, t)
SolUno = x(t) =e ' + Heaviside(r — 1) e "> (40)
=> SistDos = subs(x(t) =rhs(SolUno), Sistema[2])
SistDos := % y(1)=—2¢">"— 2 Heaviside(t — 1) e '™ — 3 y(¢) + 5 Dirac(¢) (41)
=> SistTLDos := subs(Condlni, laplace(SistDos, t, s))
SistTLDos = s L(p(1), £,5) + 2= 2> _Szj_; T35 3 £, 1 9) “2)
=> SolTLDos := simplify(isolate(SistTLDos, laplace(y(t),t,5)))
SolTLDos = £ (y(t), t,5) = >+ 1= ie_s 43)
(s+3)

> SolDos = invlaplace(SolTLDos, s, t)
SolDos = y(t) = —2 Heaviside(t — 1) (t— 1) e ' —e™" (2¢—3) (44)

> SolUno; SolDos

x(t) =e "'+ Heaviside(r — 1) e '

y(t) = —2 Heaviside(r — 1) (1— 1) e —e™" (21— 3) (45)
>
| > restart
L>)

> Ecua = diff (u(x, 1), x82) — u(x, t) =diff (u(x, t), t)
0
Ecua = % u(x,t) —u(x, t)= o u(x,t) (46)

:RESPUESTA

> EcuaSeparable := eval(subs(u(x,t) =F(x)-G(t), Ecua))



>

2

EcuaSeparable := (% F(x)) G(t) — F(x) G(t) =F(x) (— G

... ( lhs(EcuaSeparable) rhs(EcuaSeparable)
> E = l =
cuasep = simpl | 2 ) = e G
d d
—F(x) + — F(x) — G(¢)
EcuaSep = dx _
. F(x) G(1)
(> EcuaX = lhs (EcuaSep) =0
e
—F(x) + el F(x)

EcuaX = Flx) =0

(> EcuaT = rhs(EcuaSep) =0
0
EcuaT = =0
cua G
(> SolX := dsolve(EcuaX)
SolX = F(x)=c,e " +c,¢
(> SolT := dsolve(EcuaT)
SolT = G(t) =,

(> SolFinal = uu(x, t) =rhs(SolX) -rhs(subs(q =1, SoZT) )

SolFinal = uu(x,t) =c,e +c,¢
;> restart
| FIN EXAMEN
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