>
| EXAMEN_6 2025-2-F2

| > restart
L1)
> FEcua:i=2-x-y —I-y2 + (x2 +2-xy)-y=0
d
Ecua :==2xy(x) —i—y(x)2 + (x2 +2xy(x)) (a y(x)) =0 (0))

;> with(DEtools) :
> odeadvisor(Ecua)
[ [_homogeneous, class A], exact, rational, [ Abel, 2nd type, class B]] 2)

;Como exacta
> M:=2xy+ y2

M:>=2xy+ y2 3
_> N = (x2 +2xy)
N=x+4+2xy @)
=> Comprobar = diff (M, y) =diff (N, x)
Comprobar :=2x+2y=2x+2y o)
=> IntMx = expand(int(M, x))
IntMx = yx2 + y2 X 6)
=> SolGral = IntMx + int( (N — diff (IntMx, y)),y) =_CI
SolGral = yx2 + y2 x=_CI @)

> SolFinal == y(x) X +y(x)2' x=_CI
SolFinal := y(x) X —|-y(x)2x=_C] 3

> DerSolFinal := isolate(diff (SolFinal, x), diff (v(x), x))

—2xy(x) =y(x)°

d
DerSolFinal == — y(x) = 9
dxy( ) x2+2xy(x) ©
(> DerEcua = isolate( Ecua, diff (y(x), x))
d —2xy(x) = y(x)°
DerEcua == — y(x) = 10
dxy( ) x2+2xy(x) (10
> ComprobarDos = rhs(DerSolFinal) — rhs(DerEcua) =0
ComprobarDos == 0 =0 a1
;por coeficientes homogeneos
> Ecua
d
253(0) #3000+ (¢ 4+ 2x5(0)) [ g v | =0 (12)
=> EcuaDos = simplify(isolate(eval(subs(y(x) =u(x)-x, Ecua)), diff (u(x),x)))
_da :_3u(x) (u(x) +1)
EcuaDos = . u(x) (0 +2u(0))x 13)



> SolGralDos = int l,x + int ! ,ul= CI
X Su-(u+1) -
(1 +2u)
SolGralDos = In(x) + Inu (L;+ D) = (I
> SolGralTres = (Subs(u = y(;) , SolGralDos))
) (y(X) n lj
X
In B
SolGralTres = In(x) + 3 = CI

> SolGralCuatro = expand( (simplify(exp(lhs(SolGralTres)) )3 = CI))
SolGralCuatro = y(x) X+ y(x)2 x=_ClI

=> SolFinal

y(x) X+ y(x)x=_CI
;> restart
L2)

2 2

> Ecua := r-diff (theta(r), r) = (r—i-—za)
r
d a+7
Ecua ==r(5 9(1”)): 2

> with(DEtools) :

> odeadvisor(Ecua)
[ quadrature]

> IntFact == intfactor(Ecua)

1
IntFact == —
r
(> M= —rhs(Ecua)
az + 7
M:=— 5
13
(> N:=r
N:=r
(> MM := IntFact-M
a2 + r2
MM = — 3
I3
(> NN = IntFact-N
NN =1

> Comprobar = diff (MM, theta) = diff (NN, r)
Comprobar == 0=0

> IntNNtheta := int(NN, theta)

(14)

15)

(16)

a7

(18)

19)

(20)

@1

(22)

(23)

(24)

(25)



IntNNtheta := 9 (26)
(> SolGral := IntNNtheta + int( (MM — diff (IntNNtheta,r)),r) =_CI
2

&MMh=6+§%~4mm=fU Q7
r
=> SolFinal := isolate(SolGral, theta)
2
&mmm:=&1p1—52;+mu) 28)
r

> SolFinalDos := theta(r) =rhs(SolFinal)

&mmmmzemzjy—57+mu) (29)
¥
=> Ecua
d a+7r
r( p G(r)) =2 30)
> ComprobarDos := simplify(eval(subs(theta(r) =rhs(SolFinalDos), lhs (Ecua) — rhs(Ecua)
=0)))
ComprobarDos == 0 =0 31
;> restart
L3)
> Ecua = y"—2-y'+ y=x-sinh(x)
Ecua‘—d—2 X —2i x) + y(x) =xsinh(x 32)
=2 W) i CORUBIC) (x)
(> EcuaHom = lhs (Ecua) =0
EcuaHom‘—d—2 X —2i x)+y(x)=0 33)
=2 P g V) ax)
> Q = rhs(Ecua)
Q := x sinh(x) 34)
> EcuaCarac :=m" —2-m+1=0
EcuaCarac = m> —2m+ 1=0 35
(> Raiz = solve(EcuaCarac)
Raiz == 1,1 36)
> w[l]:=exp(Raiz[1]x);yy[2] := x-exp(Raiz[1]-x)
=
yy, =xe (37

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

e xe }
(38)



> BB := array([0, Q])
BB = [ 0 xsinh(x) ] 39)

(> Para == linsolve( WW, BB)

X sinh(x)  xsinh(x)

Para == | — B T (40)
€ €
> Aprima = Para[1]; Bprima := Para[2]
2 .
Aprima = — * ) smil(x)
€
inh
Bprima = M 41)
€
(> SolGral = v(x) = expand(simplify( (int(Aprima,x) + _CI)-yy[1]+ (int(Bprima,x) + _C2)
wi2]) .
SolGral = y(x) = — lx — T+ 5 e @2+l 42)
8e 8¢ 12
> Comprobar = simplify(eval(subs(y(x) =rhs(SolGral), lhs(Ecua) — rhs(Ecua) =0)))
Comprobar == 0=0 43)
;> restart
L4)
2
> e (s2 +25+5)
(s —6-5s+10)
2
Him S T2SES 4)
s—6s5s+10
;> with(inttrans) :
> h := expand(invlaplace(H, s, t))
h = Dirac(t) + 8 (et)3 cos(t) + 19 (et)3 sin (?) 45)
;> restart
L5)
> Ecua = diff (y(t), t82) + 4-y(¢t) =cos(¢t — Pi)-Heaviside(z — Pi)
2
Ecua = % y(t) + 4 y(t) = —cos(t) Heaviside(t — ) (46)
t
(> Condlni = y(0) =0, D(y)(0) =1
CondIni :=y(0) =0,D(y)(0) =1 47)
;> with(inttrans) :
> EcuaTransLap = subs(CondlIni, laplace(Ecua, t, s))
—ST
EcuaTransLap = s° L(y(t),t,s)—1+4L(y(1),t,8) = 62 n i (48)
s

(> SolT: ransLap = simplify(isolate( EcuaTransLap, laplace(y(t),t,5)))

49)



SolTransLap = L (y(t),t,s) =

e s+ 5+ 1
(sz—l— 1) (S2+4)

> SolPart := invlaplace(SolTransLap, s, t)

SolPart == y(t) =

sin(2 t)

Heaviside(7 — 1) (cos(¢) + cos(2 1))

2

3

> ComprobarUno = simplify(subs(t=0, SolPart))
ComprobarUno := y(0) =0

= simplify(subs(t =0, rhs(diff (SolPart, t))))
ComprobarDos := D(y)(0) =1

> ComprobarDos := D(y)(0)

> CondlIni

> ComprobarTres := simplify(eval(subs(y(t) =rhs(SolPart), lhs(Ecua) — rhs(Ecua)

> restart

¥(0)=0,D(»)(0) =1

ComprobarTres == 0=0

> Ecua = diff (y(t), 183) — 2-diff (y(¢), 1$2) + y(t) =cos(1)
3

Ecua = —
dr

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

Condlni = y(O)

| a) convertir a un sistema

> FuncUno = y(t)

> diff (v(1), 1) = diff ([ 1](0),

> diff (y(1), 82) = diff (y[2](1), 1)

> diff (v(1). 183) = diff (w[3](t).

> FEcua

> Sistema = ([dﬂ(
—wl1]() +

d3

dr

o_‘g_
w W

=w[1](2)

2

() =2 30y + () =cos()

dr

D(D(y))(0) =
1, D(y)<0> 0, D' () (0) =2

FuncUno = y(t) =yy, (1)

t) =w[2](1)

d d

m () = m () =y, (1)
; =[3](2)

d d

7 y(t) = o W, (1) =yy5(1)

t) ==yy[1](¢) + 2-py[3](¢) + cos(z)

d
S () = m Wi (t) =—=yy (1) + 2 yy,(t) + cos(?)

2

(1) =2 L0 +y(1) =cos(1)

dr

t
t)]) : Sistema(1]; Sistema|2 ]; Sistema|3 |

21(8), diff (wy[21(2), ) =yy[31(2), diff (yy[31(2),

=0)))

1) =

49)

(30)

(1)

(32)

(33)

(54)

(33)

(36)

(37)

(38)

(39)

(60)

(61)



d
m W, (1) =y1s(2)

d
0 (1) == () + 2p3(1) + cos(i)
=> CondIniDos == yy[1](0) =1, yy[2](0) =0, yy[3](0) =2
CondlIniDos = yy,(0) =1, y1,(0) =0, y,(0) =2

;b) resolver con Transformada de Laplace
| > with(inttrans) :
> SistTransdLap| 1] := subs(CondIniDos, laplace(Sistema[1], t,s))
SistTransdLap, = so[’(yyl(t), t, s) —1 =<,[’(yy2 ), t, s)
Z,

> SistTransdLap|2] := subs(CondIniDos, laplace(Sistema[2 ],
SistTransdLap, = s L ( W,y (1), t ) L ( W,

(> SistT ransdLap|[3 ] := subs(CondIniDos, laplace(Sistema[3 ], t, 5))
SistTransdLap, = sf(yy3(t), t, S) —-2= —o[’(yyl(t), t, s) +2 o[’(ny(t), t, S) +

(> SistemaDos = SistT ransdLap| 1], SistTransdLap|2 ], SistTransdLap|3 ];
SistemaDos = Sf(yyl(t), t S) —1 ZJ(yyz(t), t s), K o[’(yyz(t), t, s) ZI(yy3(t), t, s),

5L ((1), £:5) = 2= =L (0 £5) + 2L ({0 15) + i 1

;> with(linalg) :
> SolTransLap := solve([SistemaDos), [laplace(yy[1](?), t,s), laplace(yy[2](t), ¢, 5),
laplace(yy[3](1), 1, 5) 1)
=28 +35—s5+2

SolTransLap = | | L t),ts)= , oL 1),ts
p H (W (1), 1, 5) it o i1 (0, (1), 4, 5)

258 +25—1 s(28+2s5—1)
= 5 ,,[’(yy3(t),t,s) =

=25 +s5—5+1 =25 +s5—5+1
> SolPart[1] = simplify(invlaplace(SolTransLap[1, 1],s,1))

L t\/— L t\/?
e s1nh( J\/— 11¢’ cosh[ 7 J B 3¢ 3 cos(1)

5 * 5 2+ 10

SolPart, = yy,(t) =
sin(t)

10

> SolPart[2] = simpllﬁ/(invlaplace(SolT ransLap[1,2],s,t))
t

6e’ smh[ t\/_ j J5 e’ cosh( t\/?

5 + 5 2 10

SolPart, = yy,(t) =

3 sin(¢)
10
[> SolPart(3] = simplify(inviaplace(SolTransLap[1, 3], s, t))

(62)

(63)

(64)

(65)

(66)

(67)

(68)

(69)

(70)



SolPart, = yy,(t) =
sin(t)
10
(> SolFinal == y(t) =rhs(SolPart[1])

t
e’ sinh[£J J5 11¢° cosh( t\/?

2

~

SolFinal := y(t) = 5 5 >

sin(t)
10

:> restart
L7)
> Ecua = diff (u(x, t),x8$2) =diff (u(x, t), t) + 2-u(x,t)

Ecua = g u(x,t) =

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

2
EcuaDos = (% F(x)) G(t) =F(x) (% G(l)) + 2 F(x) G(t)
i __Ihs(EcuaDos) . ) rhs (EcuaDos)
> EcuaSep := F(x)-G(1) szmphﬁ/( F(x)-G(1) )
& d
;ﬂ;‘fTLX) 5 G +26()
EcuaSep := Flx) = a0
;a) para cte sep igual a 4
> EcuaPosX := lhs(EcuaSep) =4
2
<5 Fw)
dx
EcuaPosX = W =4
[ > EcuaPosT = rhs(EcuaSep) =4
% G(t) +2G(1)
EcuaPosT = G0 =4

> SolPosX = dsolve(EcuaPosX)
SolPosX == F(x)=c,e "+ ¢, e

> SolPosT := dsolve(EcuaPosT)
SolPosT = G(t) =¢, e’

=> SolPosGral = u(x, t) =rhs(SolPosX) 'subs(cl =1, rhs(SolPosT) )

(71

(72)

(73)

(74)

(75)

(76)

(77

(78)

(79)

(80)



SolPosGral == u(x, t) = (CI e—2x + ¢ er) eg,

;para cte sep igual a -4
> EcuaNegX = lhs(EcuaSep) =—4
EcuaNegX == ———— = —4

> EcuaNegT := rhs(EcuaSep) =—4

EcuaNegT := =—4
> SolNegX := dsolve( EcuaNegX)
SolNegX := F(x) =c,sin(2 x) + ¢, cos(2 x)
> SolNegT := dsolve( EcuaNegT)

SolNegT = G(t) =c, e ¢!
> SolNegGral = u(x, t) =rhs(SolNegX) 'SubS(C] =1, rhs(SolNegT) )

SolNegGral = u(x,t) = (¢;sin(2x) + ¢, cos(2x)) e

;> restart
L8)
> f= X4 x
= ¥+ x
] Pi
> L= —
2
T
L= —
2
L .
> a[0]:= Z-mt(f,xZ—L..L)
2
T
ay =
i - . . 1
> a[n]:= subs(sm(n-Pl) =0, cos(n-Pi)=(—1)7, I-znt(f-cos(
(=1)"
an 2
n

b i=— (=1
n

2 L L

Pi
nL d ~x),x=—L..L))

> b[n] = subs(sin(n-Pi) —0, cos(n-Pi) = (—1)", %-int(f-sin( "'LPi -x),xZ—L..L)j

> s1F5 = 401 +sum(a[n]-cos( nPi ~x) +b[n]-sin( Ui -x),n=1..5j

(80)

G2y

(82)

(33)

(84)

(85)

(86)

87

(88)

(89)

90)



2

_ T . cos(4x)  sin(4x)  cos(6x) sin(6 x)
STFS = 2 cos(2x) +sin(2x) + 4 5 9 + 3 “1)
+ cos(8x)  sin(8x)  cos(10x) + sin( 10 x)
16 4 25 5
:> restart

[ FIN EXAMEN



