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PARTE 1
Ecuacion 1
Ecua = x* +y(x) - x-diff (y(x),x) =0
2ty —x (oo | =0 M)
Cond == y(1) =2
y(l)=2 (2)
with(DEtools) -
odeadvisor(Ecua)
[ linear] (&)
M=+ y
4y @)
N :=-x
X )
DerMy = diff (M, y)
1 (6)
DerNx = diff (N, x)
-1 )
No es exacta, hay que buscar el factor integrante
FI = isolate(int(L, mu) =int( (DerMy — DerNx) ,x), mu)
mu N
1
p= ®
X
MM = expand(M-rhs(FT))
1+ -5 Q)
X
NN = N-rhs(FI)
X
Comprobar = diff (MM, y) =diff (NN, x)
1 1
22 an
X X

EcuaDos == MM + NN-diff (y(x),x) =0



d
& y(x)

1+ -Lz —— =0
x x
d
—- y(x)
EcuaDosDos =1 + y()zc) _ =0
X X
d
—- y(x)
EERICI R =0
X X
odeadvisor(EcuaDosDos)
[ linear]

Ya es una ecuacion diferencial exacta
IntMMx = int(MM, x)
Y

X —

SolGral == IntMMx + int( (NN — diff (IntMMx, y)),y) = _CI

x—L=ci
X
SolGralDos = x — -@ = CI
X — y—(xx) = CI
Para = subs(x=1,y=2, SolGral)
-1= CI

SolPart == subs(_C1 =lhs(Para), SolGral)

x—L=-1
X
SolPartDos = x — —% =-1
o)
X

DerSolPart := expand(isolate(diff (SolPartDos, x), diff (y(x), x)))

d _ y(x)
& y(x)=x+ .
DerEcua = expand(isolate( Ecua, diff (y(x),x)))
d _ y(x)
& y(x)=x+ .
CompUno = rhs(DerSolPart) — rhs(DerEcua) =0
0=0

DerSolGral := expand(isolate(diff (SolGralDos, x), diff (y(x),x)))
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d
dx

Y X

CompDos = rhs(DerSolGral) — rhs(DerEcua) =0

restart
Ecuacion 2

Ecua :=y"+4-y'+4-y=4-exp(-2x)

d2
@
EcuaHom = lhs(Ecua) =0
d2
@

Q = rhs(Ecua)

EcuaCarac = m2 +4-m+4=0

Raiz = solve(EcuaCarac)

y(x) +4 (%y(x)) +4y(x) =0

0=0

dx

2
4

m +4m+4=0

-2, -2

wll] = exp(Raiz[1]-x); yy[2] := x-exp(Raiz[1]-x)

-2x
(§

-2x
X €

SolHom = y(x) =_CIl-yy[1]1+_C2-yy[2]

y(x)= Cle ™+ C2xe "

SolNoHom = y(x) =A-yy[1]+B-yy[2]
y(x)=Ade " +Bxe

with(linalg) :

WW = array([[yy[1], yy[2]], [diff (yy[1],x), diff (yy[2],x)1])

BB = array([0, Q])

-2x -2x

€

-2e

xXcC

-2x e—2x —Jxe”

047

(x) =x + 22

y(x) +4 (iym) Fayp) —de

2x

-2x

Para = linsolve(WW, BB) : Aprima = Para[1]; Bprima := Para[2]

A = int(Aprima, x) + CI

B = int(Bprima, x) + C2

-4 x
4

22X+ CI
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4x+ C2
SolGral = simplify(SolNoHom)
yx)=e(C2x+2x+ CI)
Comprobacion = eval(subs(y(x) =rhs(SolGral), lhs(Ecua) — rhs(Ecua) =0))

0=0
PARTE 1I
restart
Ecuacion 3
Ecua = diff (y(¢), 182) + diff (y ) + y(t) =exp(t — Pi) -Heaviside(z — Pi)
%y( )+ Y +y(t) =¢'~ "Heaviside(t — )

Cond = y(0) =1,D(y) (0) =1

with(inttrans) :
EcualLap = subs(Cond, laplace(Ecua, t, s) )

s laplace(y(t),t,s) —2 —s +slaplace(y(t), t,s) + laplace(y(t), t,s) =

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

1 +s+2
laplace(y(t),t,s) = S
s +s+1
SolPart == invlaplace(SolLap, s, t)
1 1
— 1 2 o 2 T . . 1 1
)’(t)—-?e Heavmde(t—n) \/_sm E\/_(t—n) + cos >

+e_lt(<>08( J—t)+J—sm(;ﬁt))+%(1—Heaviside(-r+n))e"“

Ecua
& d Ciem
?J’(l) + o Y o) =e Heaviside(s — )
Comp := simplify(eval(subs(y(t) =rhs(SolPart), lhs (Ecua) — rhs(Ecua) =0)) )
0=0
SolPart

1 1
1 -—t+—-n

y(t)=—?e 2 2 Heaviside(t — 1) (\/_sm(%\/_(t—n))—l—cos(%

1
-t
te ? (cos(%\/?t) -I—\/?sin(%\/?t)) —I—% (1 —Heaviside( -z +m)) e "

restart
Ecuacion 4

Sistema = diff (x[1](2), t) =x[1](¢) —x[2](¢), diff (x[2](¢), t) =-x[1](z) +x[2](¢) :
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Sistema(1]; Sistema[2]

%xl(t) x, (1) —x,(2)
d _
ot X, (1) = =x, (1) +x,(2)

Cond == x[1](0) =2,x[2](0) =-2

AA == array([[1,-1],[-1,11])

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

1 1 2 1 2/, 1
2+Ze e-|—2
1 2., 1 1 1 2
e+2 2+2e

Xcero = array([2,-21])
[2 2]
SolPart == evalm(MatExp &* Xcero) : x[1](¢t) =SolPart[1]; x[2](¢) =SolPart[2]
x (1) =2¢"
X, (1) =-2¢"
Sistema(1]; Sistema[2]
50 = (1) —xy(0)
d _
ot Xy (1) = =x, (1) +x,(1)
CompUno = eval(subs(x[1](t) =SolPart[1],x[2](t) =SolPart[2], lhs(Sistema[1])
— rhs(Sistema[1]) =0))

CompDos = eval(subs(x[1](t) =SolPart[1], x[
— rhs(Sistema[2]) =0))

1(t) =SolPart[2], lhs (Sistema[2])

0=0
SolPart == evalm(MatExp &* Xcero) : x[1](t) =SolPart[1]; x[2](t) =SolPart[2]
x, (1) =2 ¢
x,(t) = -2¢"

restart
Ecuacién 5

Ecua == x2~dﬁ(u(x,y),x) +y2-diﬁ‘(u(x,y),y) =0
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b (% u(x,y)) —|—y2 (% u(x,y)) =0

constante de separacion menor que cero

EcuaSeparable := eval(subs(u(x,y) =M(x)-N(y), Ecua))
2 (g M) | NG 457 M) (4 NG | =0

dx dy
(Zhs(EcuaSeparable) —yZM(x) diy N(y))
EcuaS da =
cuaSeparada M) N ()
(rhs(EcuaSeparable) —sz(x) (diy N(y) ))
) M(x)N(y)
2(d 2 (. d
A M) (g V)
M (x) N(y)
EcuaX = lhs(EcuaSeparada) =—Bz
2(d
X ( . M(x)) :_Bz
M(x)
EcuaY = rhs(EcuaSeparada) :_Bz
2 (d
_y(dyN@w _ﬁz
N(y)
SolX := dsolve( EcuaX)
B2
M(x)= Cle™
SolY := dsolve(EcuaY)
[32
N(y)= Cle ”
SolGral == u(x,y) =rhs(SolX) -subs(_CIl =1, rhs(SolY))
BB

ux,y)= Cle™ e 7

Comprobacion = eval(subs(u(x,y) =rhs(SolGral), Ecua))
0=0
SolGral

[ FIN DEL EXAMEN
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