=>
| >
| EXAMEN_3 2025-2-2(CAP3&4) JUEVES
=>
| > restart
1)
> Ecua = diff (x(t), 182) + 6-diff (x(¢),t) + 9-x(¢) =0
d’ d
E = — — =
cua 7 x(t) +6 & x(t) +9x(t) =0
> Condlni == x(0) =20,D(x)(0) =0
Condlni := x(0) =20,D(x)(0) =0
> with(inttrans) :
> EcuaTransLap := subs(Condlni, laplace(Ecua, t, s))
EcuaTransLap = s L(x(t),t,8) — 120 — 205 + 6 s L (x(2), ¢, 5) + 9 L (x(2),t,5) =0
> SolTransLap := isolate( EcuaTransLap, laplace(x(t), t, s))

205+ 120
SolTransLap = L (x(t),t,8) = ——
v (x(1) 59) S+6s+9

> SolPart := inviaplace(SolTransLap, s, t)
SolPart == x(t) =20 e " (1 + 3 1)

> SolFinal := expand(SolPart)

SolFinal := x(t) = 20 > + 60 t3
() ()
(> Ecua
d* d
7 x(t) +6 & x(t) +9x(t) =0

> ComprobarUno = simplify(eval(subs(x(t) =rhs(SolPart), Ecua)))
ComprobarUno := 0=0

> ComprobarDos = simplify(subs(t=0, SolPart))
ComprobarDos = x(0) =20

> ComprobarTres :== D(x)(0) =simplify(subs(t=0, rhs(diff (SolPart, t))))
ComprobarTres := D(x)(0) =0

;> restart
2)
> FEcua = y(t) + int(tau-exp(2-tau)-y(¢ — tau), tau=0..r) =t-exp(2- ¢)

t
Ecua = y(t) —I—J’ce“y(t—r) dt=te
0

2t

| > with(inttrans) :

> EcuaTransLap = laplace(Ecua, t, s)
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L(y(t), ts) _ 1

EcuaTransLap = L (y(t),t,s) + 12
p = L)+ = T = (12)
(> SolT) ransLap = simplify(isolate( EcuaTransLap, laplace(y(t),t,5)))
1
SolTransLap = L (y(t),t,8) = ————— 13
p = L), 05) =5, (13)
(> SolPart == invlaplace(SolTransLap, s, t)
SolPart := y(t) =sin(t) ¢’ (14)
(> Ecua
t
y(1) +Jte“y(t—‘c) dt=re"' (15)

0

t t

> EcuaDos = lhs(Ecua) — J ’ce“y(t— 1) dt — tezzzrhs(Ecua) - J Te”y(t— 1) dt — e’

0 0
t
EcuaDos = y(t) —teZIZ—UTeZTy(t—’C) d‘c] (16)
0
> SolUno = y(t — tau) =sin (¢ — tau) ¢* '~
SolUno := y(t—1) =sin(t—1) &' 7*" 17)

t

> SolFinal := isolate(y(t) - teztz—eval(subs (y(t — tau) =rhs(SolUn0),J T e“y(t —1)
0

o

SolFinal = y(t) =sin(t) &

‘—cos(t)’ & t—sin(r)* & 1+ 1’ s)

| >

| > restart

L3)

> Sistema = diff (x(t), 182) + 3-diff (y(t), t) + 3-y(¢) =0, diff (x(¢), 1$2) + 3-y(t) =¢t-exp(

—t) : Sistema[1]; Sistema[2 |
2

— x(t) +3 L y(t)+3y(t)=0

dr dt
&’ i
_ 7 x(t) +3y(t)=te 19)
(> CondIni == x(0) =0,D(x) (0) =0, y(0) =0
CondIni == x(0) =0, D(x) (0) =0, (0) =0 (20)

;> with(inttrans) :
> SistTransLap := subs(Condlni, laplace(Sistema[ 1], ¢, s) ), subs(Condlni, laplace(Sistema| 2],
t,s)) : SistTransLap|[1]; SistTransLap[2 ]
S L(x(1),t,5) +3sL((1), 4, 5) +3L((1),1,5) =0
1

2 - -
s L(x(t),t,8) +3L(p(), ) 1+ s)2

@1




> VarTrans := solve({SistTransLap}, {laplace(x(t), t,s), laplace(y(t), t,5)})
1

VarTrans == L (x(t),t,8)=——F, L (y(t), t,8) = —
(x{1), &5) (1+s)s i), &:5) 3s (s +2s+1)
> Solucion = invlaplace(VarTrans[ 1], s, t), invlaplace(VarTrans[2], s, t) : Solucion[1];
Solucion[2 ]
2
x(1) =~ —e '+ 11—t

-ty SEED

lhs (Sistema([1]) —rhs(Sistema[1]) =0)))
ComprobarUno == 0 =0

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

:> restart
_4)
> Ecua = xz-diﬂ(u(x,y),x$2) + diff (u(x,y),1$2) =
Ecua = X’ (% u(x,y)) + % u(x,y)=0

> alpha:=0
o:=0
> EcuaDos = eval(subs(u(x, G(»),
2
EcuaDos = x [ J [d—z G(y)] =0
dy
lhs (EcuaDos) — [ F ]
> FEcuaSeparada = o) Y
rhs(EcuaDos) — F(x) [ )
i F(x):G
d d’
X (—2 F(x)) —7 G0)
EcuaSeparada = dr __ Y
] F(x) G(y)
> EcuaX := lhs(EcuaSeparada) = alpha
2
X (d—z F (x))
dx
EcuaX = Flx) =0

(> EcuaY = rhs (EcuaSeparada) = alpha

=> ComprobarUno = simplify(eval(subs(x(t) =rhs(Solucion[1]), y(t) =rhs(Solucion[2]),

=> ComprobarDos = simplify(eval(subs(x(t) =rhs(Solucion[1]), y(t) =rhs(Solucion[2]),
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—2 GO
Eeway = -2 g G1)
, G(y)
> SolX := dsolve(EcuaX)
SolX = F(x)=c,x+c, 32)
(> SolY = dsolve(EcuaY)
SolY == G(y) =c,y + c, 33)
=> SolGral := u(x,y) =rhs(SolX) -subs(c1 =1,c,=1, rhs(SolY) )
SolGral = u(x,y) = (¢, x+c,) (1+y) 34)
;> restart
5)

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

L:=2 35
> a[0] = %-int(ﬁxZ—L..L)
a, =1 36)

Pi
nL ! -x),xZ—L..L))

> a[n]:= subs(cos(n-Pi) =(—1)", %-int(f-cos(

37



a =

n

4—4(=1)"

2 2
2nm

> b[n] = subs(sin(n-Pi) —0, i~inz[fsin( "'LPi -x),x=—L..LJ)

L

> STF500 := %O] +sum(a[n]-cos( .

(> plot(STF500,x=—2..2)

—2 ' —1

;> restart
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