>
| EXAMEN_5 2025-2-F1
| > restart

_1)
> Ecua = diff (r(theta), theta) + r(theta)-cot(theta) = cos(theta)

Feua = % #(8) + r(8) cot(8) =cos(6)

[ RESPUESTA
> P := cot(theta); O := cos(theta)

> ExpMenosPtehta := exp(int( — P, theta) )

ExpMenosPtehta := —
sin(0)

> ExpMasPtehta = exp (int(P, theta))
ExpMasPtehta = sin(0)

> SolGral = r(theta) = CI-ExpMenosPtehta + ExpMenosPtehta-int( ExpMasPtehta- Q, theta)

SolGral = r(8) =S 4 Sin®)
sin(0) 2
_> Ecua
d% #(0) + +(8) cot(8) =cos()

=> Comprobar = simplify(eval(subs(r(theta) =rhs(SolGral), lhs(Ecua) — rhs(Ecua) =0)))
Comprobar == 0=0

| > restart

2)
3-x 3y 2
> Fecua'=|——— +6xy|+|—"——+3x|y=0
( ( +5) y) ( (+7) ]y
3x 3y(x) 2 (d )
Fcua = ———— +6xy(x)+ | ——"— +3x — yp(x) | =0
ENRER (x2+y(x)2 ) ar ¥
;> with(DEtools) :
> odeadvisor(Ecua)
[ exact, rational]
i 3
> M= 2—)62 +6xy
X +y
3x
M= 4+ 6x
x2+y2 4
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N =

3
3 - 5 T 3x°
X +y
> IntMx = int(M, x)
3 ln(x2 +y2)
2
> SolGral := IntMx + int( (N — diff (IntMx, y)),y) =_CI
31In(x* +)7)
2

IntMx = +3 xzy

SolGral = +3 xzy = (I

> SolGralDos = lhs(SolGral)-2=_CI
SolGralDos = 3 ln(x2 +y2) + 6x2y=_C]

> SolFinal :==3 ln(x2 —|—y(x)2) + 6x2y(x) = (I
SolFinal := 3 ln()c2 +y(x)2) + 6x2y(x) = Cl

> DerSolFinal := simplify(isolate(diff (SolFinal, x), diff (y(x), x)))
2x (xzy(x) —|—y(x)3 + %)

d
DerSolFinal == — y(x) = —
dx r) x4+x2y(x)2+y(x)

> DerEcua = simplify(isolate( Ecua, diff (y(x),x)))
2x (xzy(x) —i—y()c)3 + %)
] X 42 y(x) + y(x)

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

DerEcua = % y(x)=—

=> restart
3)

=> Ecua = ,,_Z;x' "+ # = +1
TR T e Y

d
2x —y(x))
d’ (dx 2y(x) _
Ecua = — y(x) — + =x"+1
dx* y) X+ 1 41
> Q == rhs(Ecua)
0:=x"+1

> SolHom = y(x)=_CI- (X —1) + C2-x
SolHom = y(x) =_CI (x2 —-1)+ C2x

(> EcuaHom = lhs (Ecua) =0

d
L2 2x(a y(x)

EcuaHom = K y(x) — ) + 27(x) =0

X+ 1 X+
> Comprobar = simplify(eval(subs(y(x) =rhs(SolHom), EcuaHom)))
Comprobar :== 0=0

2
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> SolNoHom = y(x) =4 (x2 —1) +Bx

SolNoHom := y(x) =4 (x2 —1)+Bx

> w[l1]=x"—Ly[2]=x i

w=x =1
yy2 =X
;> with(linalg) :
> WW := wronskian([yy[1],yv[2]], x)
X—1 x
WwW:=
2x 1

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

BB:=[0 ¥ +1 |
> RR := linsolve( WW, BB)

RR:=|x —x+1 |
> Aprima = RR[1]
Aprima = x

> Bprima = RR[2]

Bprima = —x +1

> SolGralNoHom := y(x) = expand( (int(Aprima,x) + CI)-yy[1]+ (int(Bprima,x) + C2)

[2])
1

1
SolGralNoHom = y(x) = — X+ (I X — ClI+ C2«x

6 2

>

> Comprobar = simplify(eval(subs(y(x) =rhs(SolGralNoHom), Ecua)))
Comprobar = X+ 1=x+1

:> restart
L4)
> Ecua = diff (y(t), t) + int(y(tau), tau=0..r) =cos()

t

Ecua := d y(t) + Jy(‘c) dt=cos(?)

di .

(> Condini = »(0)=0
Condlni == y(0) =0

;por transformada de Laplace
| > with(inttrans) :
> EcuaTransLap := subs(Condlni, laplace(Ecua, t, s))

L (y(t),t,s)

EcuaTransLap = s L' (y(t), t,s) +

N

(> SolT: ransLap = isolate( EcuaTransLap, laplace(y(t), t,s))
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SolTransLap = L' (y(1),t,5) =

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

SolPart := y(t) =

sin(t) t cos(t)

2 2
I in(t tau) -cos(t
> SolEsp := y(tau) = Sll’l(zau) (tau) Czos( au)
SOIESp = y(T) — Slnz(T) TCO;(T)

> IntF = eval(subs(y(tau) =rhs(SolEsp), int(y(tau), tau=0..7)))

IntF =

tsin(t)
2

> EcuaDos = lhs(Ecua) — diff (y(t), t) =rhs(Ecua) — diff (y(t), t)

EcuaDos =

> EcuaTres := IntF' =rhs(EcuaDos)

EcuaTres ==

>

tsin (1)

t

(1) dt=cos(t) — %

) =cos(t) — ——

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

=> restart
L 5)

(s2 +4-s+10)

Comprobar =

> F:=

(+4-s+13)-(s+2)

| > with(inttrans) :

> inviaplace(F, s, t)

=> restart
6)

=> Sistema = diff (u(t), t) =2-u(t) + v(¢), diff (v(t), t) =—3-u(t) + v(t) : Sistema[1];

Sistema|[2 |

F =

tsin(f) _ tsin(7)

y(1)

2 2

S +4s+10

(S +4s+13) (s+2)

e > (24 cos(31))

3
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> CondlIni

=u(0)=1,v(0)=2
CondlIni == u(0)=1,v(0) =2

> with(inttrans) :

> SistTrans[ 1] := subs(Condlni, laplace(Sistema[1], ¢, s))

SistTrans, = s L (u(t), t,s) = 1=2L(u(t), t,s) + L (v(), 1, 5)

> SistTrans[2] := subs(CondlIni, laplace(Sistema[2], ¢, s))
t

> SolTrans := solve({SistTrans| 1], SistTrans[2]}, {laplace(u(t), t, s), laplace(v(t), t,s) })

SistTrans, == s L' (v(t), t,s) —2= =3 L(u(t), t,s) + L(v(t),1,5)

—— L(v(t), 1,5) =
$—3s5+5 (v(7) ) §—3s+5

1 25—
SolTrans = [c[’(u(t),t,s)= s+ 5—7]

> SolPart| 1] = simplify(invlaplace(SolTrans[1], s, t))

o (oo B2 e el )

11

SolPart, = u(t) =

> SolPart[2] := simplify(invlaplace(SolTrans[2], s, t))

> Compro

SolPart, == v(t) =2 ¢

3t 411 sin[ : 121 t] mf
2 = T —I—cos[ ]

barUno := simplify(subs(t=0, SolPart[1]))
ComprobarUno = u(0) =1

> ComprobarDos = simplify(subs(t=0, SolPart[2]))

> CondIni

> ComprobarTres = simplify(eval(subs(u(t) =
lhs (Sistema[1]) — rhs(Sistema[1]) =0)))

> ComprobarCuatro := simplify(eval(subs(u(t) =rhs(SolPart[1]), v(t) =rhs(SolPart[2]),

ComprobarDos := v(0) =2

u(0)=1,v(0)=2
rhs(SolPart[1]), v(t) =rhs(SolPart[2]),

ComprobarTres == 0=0

lhs (Sistema[2]) — rhs(Sistema[2]) =0)))

| > restart

7)

ComprobarCuatro == 0=0

> Ecua = diff (u(x, t), t) =9-diff (u(x, é),x$2)

Ecua = o u(x,t)=9 g u(x,t)

> Sep = alpha=9

Sep == o=9

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

EcuaDos = F(x) (% G(t)) =9 [% F(x)] G(t)
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> SolX := dsolve(EcuaX)

> SolT := dsolve(EcuaT)

SolT := G(t) =c, &’

Comprobar == 0=0

(> SolXX := dsolve( EcuaXX)

=> SolTT := dsolve(EcuaTT)

> EeuaSep i— lhs (EcuaDos) _ rhs(EcuaDos)
TP UFwGy T F)G
d d’
— G(t) 9|7 Fx)
EcuaSep = dr = dx
Sy F(x)
(> EcuaX = rhs(EcuaSep) =9
2
9 (d—2 F(x))
EcuaX := =
cua Fx) 9
(> EcuaT = lhs (EcuaSep) =9
<G
EcuaT = =
cua G 9

> SolFinal := u(x, t) =rhs(SolX)- (subs(cl =1, rhs(SolT) ))
SolFinal := u(x,t) = (¢, & + c,e™) e’

> Comprobar = simplify(eval(subs(u(x, t) =rhs(SolFinal), lhs (Ecua) — rhs(Ecua) =0)))

lhs (EcuaDos)  rhs(EcuaDos)
> E Dos = =
cuaSepDos = 0 p -Gy 9- F(x)-G(1)
d d’
— G(t) 3 Flx)
EcuaSepDos = dr o
PR "9 61 F(x)
(> EcuaXX = rhs(EcuaSepDos) =9
re
—2 Fx)
EcuaXX := Fx) =9
(> EcualT = lhs (EcuaSepDos) =9
< 6w
EcualT = 9G(1) =9

SolXX == F(x)=c,e "+ c,e"

SolTT == G(1) =

(60)
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(62)

(63)
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(67)

(68)

(69)
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> SolFinalDos = u(x, t) =rhs(SolXX) - (Subs(c] =1, rhs(SolTT) ))
SolFinalDos = u(x,t) = (¢, e +c, e3x) ! (72)

=> ComprobarDos = simplify(eval(subs(u(x, t) =rhs(SolFinalDos), lhs (Ecua) — rhs(Ecua)
=0)))

ComprobarDos == 0 =0 (73)
;> restart
| 8)
: . . Pi . Pi . .
> f::plecewzse( x<—Pi,0,x<0,x— T’X < Pj, B —x) :plot(f,x=—P1i—1.Pi+1)
14
5= sn
4 4
(> L:=Pi
Li=nx (74)
;> with(linalg) :
1
> a[0]:= T “int(fyx=—L..L)
a, =—m" (75)

—3.141592654 (76)




> a[n] = subs(sin(n-Pi) =0, cos(n-Pi) = (—1)", I-int(f-cos( ”'Lpix),x=—L..L)j

1
A —2+2£—1)“ N

Tn
n-Pi
x|, x=—
L b

h o= — ) (78)

>

> b[n] = simpliﬁ/(subs(sin(n-Pi) =0, cos(n-Pi)=(—1)", %-int(f-sin(

> STF1000 = % -I—sum(a[n]-cos( n-Pi ~x) + b[n]-sin( L

(> plot(STF1000,x=—L..L)




