Examen Ecuaciones Diferenciales
FINAL 2
Grupo 13
Semestre 2025-1

> Ecua=y+ (y+x—xy)y=0
d
Beua = y(x) + (x) + =x3(x)) 47 9() | =0
> with(DEtools) :
> intfactor(Ecua)
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> Faclnt :i= —
e

1

Faclnt := —

e

(> M= h%
M=y

> N=y+x—x-y

> diff (M, y) # diff (N, x)

1+ —y+1
[ NO ES EXACTA
> MM = M-Faclnt
MM =+
¢
(> NN := N-Faclnt
NN XXty
¢

> Comprobar = simplify(diff (MM, y) —diff (NN, x)) =0
Comprobar == 0=0
[ YA ES EXACTA
> IntMMx = int(MM, x)

IntMMx == 2=
e’

(> SolGral == IntMMx + int( (NN — diff (IntMMx, y) ), y) = _C1

SolGral = % _rrl 4
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> SolFinal = 22X _ YO FL_ o
'™ '™ -
SolFinal == Y1 X _ Y@ +1_
™ ™
=> DerSolFinal := simplify(isolate(diff (SolFinal, x), diff (y(x),x)))
y(x)

DerSolFinal :=

Ey(x) - (=1 +x)y(x)—x
(> DerEcua == isolate( Ecua, diff (y(x), x))
y(x)
I () +x—xy(x)
> ComprobarDos := simplify(rhs(DerEcua) — rhs(DerSolFinal)) =0
ComprobarDos := 0 =0

DerEcua = % y(x)=—

| > restart
| 2) Resuelva la ecuacion diferencial

> Ecua:=y"+y= cos(x)
d’ 1
Ecua == — y(x) +y(x) =

@ y(x) +y(x)

2

> EcuaHom = lhs(Ecua) =0
2

EcuaHom := % y(x) +y(x)=0

> Q:= rhs(Ecua)

> EcuaCarac:=m +1=0
EcuaCarac :=m> + 1=0

> Raiz = solve(EcuaCarac)

i Raiz =1, —1
> w[1] = cos(Im(Raiz[1]) x)

Yy, = cos(x)
[> y[2] = sin(Im(Raiz[1]) -x)

yy, = sin(x)

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

WW :=

cos(x)  sin(x)
—sin(x) cos(x)

> BB :=array([0, Q])
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> Para = simplify(linsolve( WW, BB))

> Aprima = Para[1]

> Bprima := Para[2]

=> SolGral := y(x) =expand( (int(Aprima,x) + _CI)-yy[1]+ (int(Bprima,x) + _C2)-yy[2])
SolGral == y(x) =cos(x) In(cos(x)) + cos(x) CI + sin(x) x + sin(x) C2

Para :=[ —tan(x) 1 ]
Aprima = —tan(x)

Bprima =1

=> Comprobar = simplify(eval(subs(y(x) =rhs(SolGral), Ecua)))

| > restart

| 3) Resolver el siguiente sistema de ecuaciones diferenciales con condiciones iniciales

>

> Sistema = diff (x[11(£), 1) =x[11(¢) + 9-x[2](¢), diff (x[2](£), 1) =x[1](¢) + x[2](7) :

Sistema| 1 |; Sistema[2 ]

Comprobar := sec(x) =sec(x)

d

E x, (1) =x,(t) + 9x2(t)
d

E xz(t) =x1(t) +x2(t)

> Condlni = x[1](0) =1,x[2](0) =1

> AA =array([[1,9], [1,1]])

> Xcero := array([1,1])

> with(linalg) :
> MatExp = exponential(AA4, t)

MatExp

> ComprobarUno = simplify(eval(subs(x[1](t) =SolPart[1],x[2](t) =SolPart[2],

Sistema[1])))

Condlni == x,(0) =1, x,(0) =1

1 9

> SolPart := evalm(MatExp &* Xcero) : x[1](t) =SolPart[1]; x[2](t) =SolPart[2]
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ComprobarUno :==2e¢ "'+ 8¢''=2e7" "+ 8¢’

=> ComprobarDos := simplify(eval(subs(x[1](t) =SolPart[1], x[2](t) =SolPart[2],
Sistema[2])))
7 e 2! gt e 2! gt

ComprobarDos := — 3 + 3 T3 + 3

:> restart
| 4) Resuelva el problema de valor inicial
> Ecua = diff (x(¢), 82) + diff (x(t), t) — 6-x(t) =30-Heaviside(z — Pi)
2
d .
Ecua = d—2 x(t) + — x(t) — 6 x(¢) =30 Heaviside(t — )
dr dr
> Condlni :=x(0)=0,D(x)(0)=0
CondIni == x(0) =0,D(x)(0) =0
> with(inttrans) :
> EcuaTlL := subs(Condlni, laplace(Ecua, t, s))
30 e—STC

S

EcuaTL = s L(x(t),t,8) +sL(x(t),t,5) —6L(x(t),t,5) =

> SolTL := isolate( EcuaTL, laplace(x(t), t, s))
30e "
s (s2 +s5—06)

SolTL := L (x(t),t,8) =

> SolPart := invlaplace(SolTL, s, t)
SolPart = x(t) =Heaviside(t — 1) (=5+2e¢7' "+ 3¢*'727)
:> restart

;5) Desarrolle en serie de Fourier la funcidn periddica, definida en el intervalo dado
> f:=abs(x) :plot(f,x=—1.1)

05 1

> a[0] = %-int(ﬁxZ—L..L)

> a[n]:= subs(cos(n-Pi) =(—1)", sin(n-Pi) =0, %-int(f-cos( n}JPi -x),xZ—L..L))
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2 (=14 (—1)"
0 = 2 ;n(z V) 5)

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

b =0 (46)

> STF = % —I—Sum(a[n]-cos(

Pi
nL : ~x), n=1 ..inﬁnity)

STF i= — + 5
=1 2
n nTm

1 S 2 (=14 (—=1)") cos(nmx)
P J @

> STF500 = %0] -l-sum(a[n]-cos( Les

-x), n=1 ..SOO) :
(> plot(STF500,x=—1..1)
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