| >

>
;EXAMEN_3 2025-2-2(CAP3&4) MARTES
| > restart
1)
> Sistema = diff (x(t), t) =—x(t) — 2-y(t) + 1, diff (y(¢),¢t) =2-x(t) + 3-y(t) + 1:
Sistema( 1 ]; Sistema[2 ]

% x(t)=—x(t) —2y(t) + 1
m y(t)=2x(t) +3y(t) +1

=> CondIni := x(0) =0,y(0) =0
CondIni := x(0) =0,y(0) =0

| > with(inttrans) :

t,s)) : SistTransLap|1]; SistTransLap[?2 ]

sL(x(t),t,8)=—=L(x(1),t,8) —2L(¥(t), t,5) + %
hﬂﬂmnﬂ=hanmnn+3£@mﬁJy+%
=> VarTrans := solve( {SistTransLap}, {laplace(x(t), t, s), laplace(y(t), t,s)})
FarTrans = [ L610),09) = o L0069 = S

> Solucion := inviaplace(VarTrans|[1], s, t), invlaplace(VarTrans[2], s, t) :
expand(Solucion| 1]); expand(Solucion[2])

x(t)==5—4¢et+5¢

y(t)=3+4et—3¢

> ComprobarUno = simplify(eval(subs(Solucion[ 1], Solucion[2 ], lhs(Sistema[1])
— rhs(Sistema[1]) =0)))

ComprobarUno := 0=0
> ComprobarDos = simplify(eval(subs(Solucion[ 1], Solucion[2], lhs(Sistema[2])
— rhs(Sistema[2]) =0)))

ComprobarDos := 0 =0

;> restart
> Ecua:=1t—2-f(t) =int( (exp(tau) — exp(—tau))-f (¢ — tau), tau=0..7)

t

Ecua ==t —2f(t) =J ("—e ) f(t—1) dt

;> with(inttrans) :
> TransLapEcua = laplace(Ecua, t, s)

> SistTransLap := subs(Condlni, laplace(Sistema[ 1], ¢, s) ), subs(CondlIni, laplace(Sistema|2 ],
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1 L , 1, L ) by
TransLapEcua = ? —2L(f(1),t,8)= (jsp(_t)lt S _ (]lp(j_) St 5) &)
=> TransLapSol := simplify(isolate( TransLapEcua, laplace( f (), t, s)))
2
TransLapSol := L (f(t),t,5) = S2_41 (10)
s
=> Sol := invlaplace( TransLapSol, s, t)
Sol = (1) = —L=8) an
i 12
(> Ecua
t—2f(t)=J (=) f(1—1) du (12)
0
B 2
> SolUno = f(t — tau) =— (£ = tau) (112_ tau)” = 6)
2
SolUno = f(t—1) = — ((=1) ((11‘2—‘5) _6) (13)
> EcuaDos =t —2-f(t) =eval(subs[f(t — tau) =rhs(SolUn0),J (f—e™) f(t—r1) d’c) ]
0
3
EcuaDos ==t —2f(t) = % (14)
=> SolFinal = isolate( EcuaDos, f (1))
SolFinal = f(t) = — % £+ % t (15)
=> ComprobarDos = simplify(eval(subs(f (t) =rhs(SolFinal), lhs (EcuaDos) — rhs(EcuaDos)
=0)))
i ComprobarDos == 0 =0 (16)
;> restart
> Sistema = diff (x(t), 182) + 3-diff (¥(t), t) + 3-y(¢) =0, diff (x(¢), 1$2) + 3-y(t) =t-exp(
—1t) : Sistema[1]; Sistema[2 ]
d—2 t)+3 d t)+3y(t)=0
7 0+ 3 (0 #3500 -
e
7 x(t) +3y(t)=te”” 17)
(> Condlni = x(0)=0,D(x)(0)=0,y(0)=0
CondIni := x(0) =0,D(x)(0) =0,»(0) =0 (18)

;> with(inttrans) :
> SistTransLap = subs(CondIni, laplace(Sistema[ 1], t, s) ), subs(CondIni, laplace(Sistema[2 ],
t,s)) : SistTransLap|1]; SistTransLap[2 ]
§L(x(1),1,8) +3sLW(1), 1, 5) +3L(t), 1,5) =0




1

2 - -
S L (x(t),t,8) +3L(y(1), 8 8) = 1+ s)2

(> VarTrans == solve( {SistTransLap}, {laplace(x(t), t,s), laplace(y(t),t,s)})
1

1
VarTrans == 1L (x(t),t,s) = ———, L (y(1), t,8) = —
(x(#) ) (1—|—s)s3 o) ) 3s(s2+25+1)
> Solucion == invliaplace(VarTrans[1], s, t), invliaplace(VarTrans[2], s, t) : Solucion[1];
Solucion[2 ]

t2

x(t)=—e'+ 5 it

NP (£}

=> ComprobarUno = simplify(eval(subs(x(t) =rhs(Solucion[1]), y(t) =rhs(Solucion[2]),
lhs (Sistema([1]) —rhs(Sistema[1]) =0)))
ComprobarUno == 0 =0
> ComprobarDos := simplify(eval(subs(x(t) =rhs(Solucion[11]), y(t) =rhs(Solucion[2]),
lhs (Sistema[2]) —rhs(Sistema[2]) =0)))
ComprobarDos == 0 =0
;> restart
L4)
> Ecua = diff (u(x,y),x82) — 3-diff (u(x,y),») =0

Ecua := % u(x,y) —3 — u(x,y) =0

’ dy
=> alpha := 3
L o=
(> EcuaDos = eval(subs(u(x,y) =F(x)-G(y), Ecua))
d* d
EcuaDos = (? F(x)) G(y) — 3 F(x) (d_y G(y)) =0
(lhs(EcuaDos) + 3 F(x) (i G(»y) )j
> EcuaSeparada = 3 F(x)-G() Y
(rhs(EcuaDos) + 3 F(x) (diy G(y)j )
i 3 F(x)-G(y) 2
d
W S 6)
EcuaSeparada := 3 () = )2;( ]
X y
(> EcuaX = lhs (EcuaSeparada) = alpha
2
R
dx
EcuaX = ———— =3
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> EcuaY := rhs(EcuaSeparada) = alpha

FcuaY == ——— =3

(> SolX = dsolve(EcuaX)

SolX == F(x)=c,e "+ c,e&"

(> SolY = dsolve(EcuaY)
SolY := G(y) =c, "

=> SolFinal == u(x,y) =rhs(SolX) -subs(cl =1, rhs(SolY) )
SolFinal := u(x,y) = (¢, e " +c, e3x) ¢

_> Ecua
0

% u(x,y)—3 a u(x,y)=0

> Comprobar = simplify(eval(subs(u(x,y) =rhs(SolFinal), Ecua)))
Comprobar == 0=0

(lhs(EcuaDos) + 3 F(x) (diy G(y) ))

> FEcuaSeparadaDos =
’ F(x)-G(y)

(rhs(EcuaDos) + 3 F(x) (diy G(y)))

F(x)-G(y)

EcuaSeparadaDos = =

(> EcuaXX = lhs (EcuaSeparadaDos) = alpha

Feuaxx = & _3

S EeuaVy = rhs(EcuaSefaradaDos) _ algha

d

d_y G(y)

EcuaYy = ————— =1
G(y)

[ > SolXX := dsolve( EcuaXX)
SolXX = F(x) =c, &>+ ¢, e V7~

(> SolYY = dsolve(EcuaYY)
¢

=> SolFinalDos := u(x, y) =rhs(SolXX) -subs(c] =1, rhs(SolYY) )

SolYY == G(y) =¢,
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SolFinalDos = u(x,y) = (cl e3¢ e_ﬁx) e (40)

| >
| > restart
)
> f:= (x+ 2)-Heaviside(x + 2) — x-Heaviside(x) — 2- Heaviside(x) : plot(f,x=—2..2)

L:=2 41

> a[0]:= %-int(f,x=—L..L)

a, =1 (42)

> a[n] = subs(cos(nPi) —(=1)", %-int(f-cos( ”'Lpi ~x),x=—L..L)j

an = - (_21 )2 4 (43)
2n'
I S L . (.. (nPi
> b[n]:= subs(s1n(n-P1)=0,Iwnt(fsm( 7 -x),x=—L..LJ)
b, == (44)
nm

Pi P
> STFS00 = %0] +sum(a[n]-cos( ”Ll -x) -l-b[n]-sin( LEL

(> plot(STF500,x=—2..2)




-2

| > restart

[ FIN EXAMEN
>




