=> restart
ECUACIONES DIFERENCIALES
SEMESTRE 2024-2
GRUPO 11
SERIE 1

=>

| 1) Resuelva

xy — cos(x) -sin(x)
y(1=x")

Ecua = % y(x)

> FEcua = y'=

_ xy(x)’ — cos(x) sin(x)
y(x) (=¥ +1)

(> CondIni == y(0)=2
Condlni == y(0) =2

>

> M:=—(x)" — cos(x) sin(x))
M:=—xy + cos(x) sin(x)

> diff (M, y) i
P

> N==y(—x2+1)
N==y(—x2+1)

> diff (N, x)
—2xy
[ ES EXACTA
> IntMx = int(M, x)
sin(x)> ' X
IntMx = —
2
_> SolGral := IntMx + int( (N — diff (IntMx, y)),y) = _CI
. 2 22 2
SolGral = Sméx) — =l
i - 2 2 2 2
> SolGralFinal == sin(x) _ yix) + y(x) = (I
2 2 2
. 2 2 2 2
SolGralFinal = sméx) - y(x; 4 y(;) = (I

(> Parametro = simplify(subs(x =0, y(0) =2, SolGralFinal))
Parametro :=2=_CI

(> SolPartFinal = subs(_C1 = lhs (Parametro), SolGralFinal) -2
SolPartFinal := sin(x)2 —y(x)zx2 -I—y(x)2 =4

=> DerSolPartFinal := simplify(isolate(diff (SolPartFinal, x), diff (y(x), x)))
—xy(x)2 + cos(x) sin(x)

d
DerSolPartFinal == —— y(x) =
dx y(x) (¥ —1)
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> Ecua
d xy(x)2 — cos(x) sin(x)
E y(x) = 2
] v (=2 +1)
> Comprobacion = simplify(rhs(DerSolPartFinal) — rhs(Ecua)) =0
Comprobacion := 0=0
(> Condicion = simplify(subs(x =0, SolPartFinal))
Condicion = y(O)2 =4

(> CondicionInicial = y(0) =sqrt(rhs(Condicion))
Condicionlnicial :== y(0) =2

_> CondIni
i y(0)=2

=> restart
_2)
| > with(plots) :

> SolGral = (y2 - _C]z-y) + (x ( ) implicitplot( {subs(_CI =1,

SolGral), subs(_CI =2, SolGral), subs(_CI = 3 SolGral)})

cr
SolGral .= — CI’x— CI’y+x +y = W

13)

(14)

15)

(16)
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10 H

CI Y’
> Solucion := (y()c)2 - _C]z-y) + (x2 - _C]z-x) = ( —1—0)
. 2 2 2 2 cr
Solucion == y(x)"— CI"'y+x"— CI" x= W (18)

_> simplify(isolate( rhs (isolate( Solucion, _CI2 ) ) = rhs(isolate( diff (Solucion, x), _CI2 )),
diff (y(x),x)) )

d 50y(x)2—50(x+2y+%)x
o YY) T T 00 + 100 (19
y+1)y(x)

| > restart
| 3) Resuelva por dos métodos

> Ecua = (4-x~y+y2) + (2'362 +2'x'y)'J/'=0

(20)



Ecua := 4 xy(x) -i—y(x)2 + (2x2 +2xy(x)) (% y(x))

;> with(DEtools) :
> odeadvisor(Ecua)

[ [ _homogeneous, class A], exact, rational, [ _Abel, 2nd type, class B]]

| Por coeficientes homogeneos

> EcuaDos = simplify(isolate(eval(subs(y(x) =x-u(x), Ecua)), diff (u(x),x)))
2
x

EcuaDos = I u(x) =— 3 u(x) (u(x ‘; )

2 (1 4+ u(x)
> M:=3u(u+2)
M:=3u(u+?2)
> N=2(14+u)x
N:=2(14+u)x
> P=10=3u(u+2);R=x8=2(14+u)
P:=1
O=3u(u+2)
R:=x
S=2+4+2u

P
> SolGralDos = int(E,xJ + int(%, u) = (I
In(u (u+2))

SolGralDos = In(x) + 3 = _CI

> SolGralTres = simplify(exp(lhs(SolGralDos))) = _CI
SolGralTres := x (u (u + 2))1 7 = Cl

> SolGralCuatro = simpliﬁ/(subs(u = y(x_x), SolGralTres) )

ﬂx>wu>+2x>J“@

= CI

2

SolGralCuatro == x (
X

> SolFinalUno = expand( lhs(SolGralCuatr0)3) = CI
SolFinalUno := xy(x)2 +2 xzy(x) = (I
> DerSolFinalUno = isolate(diff (SolFinalUno, x), diff (y(x), x))
—4xy(x) = y(x)°
25 +2 xy(x)

DerSolFinalUno = % y(x)=

> DerEcuaUno = isolate( Ecua, diff (y(x), x))
2
d —4xy(x) = y(x)
25 +2 xy(x)

DerEcuaUno = o y(x) =

> ComprobarUno = simplify(rhs(DerSolFinalUno) — rhs(DerEcuaUno)) =0

ComprobarUno == 0 =0

:Método "Exacta"
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> FEcua

4x3(x) + (0 + (247 + 259(0) (g )] =0

> MM:=4xy+)
MM :=4xy+)
> NN = (2x2 +2xy)
NN :=2x+2xy
> ComprobarExacta = diff (MM, y) = diff (NN, x)
ComprobarExacta == 4x+2y=4x+2y
> IntMMx := expand (int(MM, x) )
IntMMx := 2 xzy + xy2
> SolGralSeis := expand(IntMMx + int( (NN — diff (IntMM, y)),y)) =_CI
SolGralSeis = 4 xzy +2 xy2 = CI
> SolFinalDos := 4 xzy(x) +2 xy(x)2 = Cl
SolFinalDos := 4 xzy(x) +2 )cy(x)2 = _CI
> DerSolFinalDos := isolate(diff (SolFinalDos, x), diff (y(x), x))
—8xp(x) =2y(x)°
4% +4 xy(x)

DerSolFinalDos = % y(x)=

> DerEcuaDos = isolate( Ecua, diff (y(x), x))
—4xp(x) = p(x)°
25 +2 xy(x)

> ComprobarDos = simplify(rhs(DerSolFinalDos) — rhs(DerEcuaDos)) =0
ComprobarDos == 0 =0

d
DerEcuaDos = & y(x)=

> SolFinalUno; lhs(SolF;nalDos) = (I

xy(x)2 + 2x2y(x) = Cl
xy(x)2 + 2x2y(x) = (I

| > restart

> Ecua = (x "y —x7") + (x7y T+ 1) =0
1 1 1 d B
Ecua = xzy(x) - + (xy(x)z + l] (a y(x)) =0

;> with(DEtools) :
> odeadvisor(Ecua)
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Xy
1
N:=—F+1
Xy
_> ComprobarExacta = diff (M, y) =diff (N, x)
1 1
ComprobarExacta == — —— = 5
Xy Xy
(> IntNy = int(N, y)
1
IntNy ==y — —
niNy ==y Xy

> SolGral := IntNy + int( (M — diff (IntNy, x)),x) =_CI

SolGral ==y — L In(x)=_CI

Xy

1
xy(x)
SolFinal := y(x) —

> SolFinal == y(x)— —In(x)=_CI

1
xy(x)

> DerSolFinal := simplify(isolate(diff (SolFinal, x), diff (y(x), x)))
(xy(x) = 1) y(x)

DerSolFinal := a4 y(x)=

—In(x)=_CI

dx
> DerEcua = simplify(isolate( Ecua, diff (y(x),x)))

x(xy(x)’+1)

(xy(x) = 1) y(x)

DerEcua = % y(x)=

Comprobar == 0=0

;> restart
| 5) Resolver el problema de valor inicial
2exey — 17
> FEcua:=y'= —( xy2 )
X

2xy(x) —y(x)

x (xy(x)*+1)
> Comprobar = simplify(rhs(DerEcua) — rhs(DerSolFinal)) =0

2

Ecua = % y(x) =

2
x
> CondlIni :==y(1)=—1

CondIni == y(1)=—1

> with(DEtools) :
> odeadvisor(Ecua)

[ [_homogeneous, class A], rational, Bernoulli]

> EcuaSeparable := simplify(isolate(eval(subs(y(x) =x-u(x), Ecua)), diff (u(x),x)))
u(x) (u(x) = 1)

EcuaSeparable := % u(x)=—

X
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M =
X
Moe u(u—1)
X
N:==1
N =1
1
P=—;0=u(u—1;R:=1,§:=1
X
1
P:=—
X
O=u(u—1)
R:=1
S:=1

SolGral = im‘(%,x) + int(%, u) = CI
SolGral :=In(x) —In(u) + In(u — 1) =_CI
SolGralDos = simplify(exp(lhs(SolGral)) = _CI)
x(u—1)

SolGralDos == —— = (I
u

SolGralFinal := simpliﬁz(subs (u = y(x_x)’ SolelDosJ )

SolGralFinal := X ) = x) _ Cl
y(x)
Parametro == subs(x=1,y(1) =—1, SolGralFinal)
Parametro :=2=_CI
SolPart := subs(_CI1 = lhs (Parametro), SolGralFinal)

() =x)

SolPart :=
y(x)
Ecua
d _ 2xy(x) —y(x)’
E y(x) - xz

DerSolPart := simplify(isolate(diff (SolPart, x), diff (y(x), x)))
y(x) 2x—y(x))

d
DerSolPart := & y(x)= 2

ComprobarUno = simplify(rhs(Ecua) — rhs(DerSolPart)) =0
ComprobarUno == 0 =0

ComprobarDos := isolate(simplify(subs(x =1, SolPart)), y(1))
ComprobarDos = y(1) = —1

CondIni
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| > restart
| 6) obtener la solucidon general

> FEcua = (2-x-y2 —y) =—x-y

Ecua := 2xy(x)2 —y(x)=—x (% y(x)) (72)
;> with(DEtools) :
> odeadvisor(Ecua)
[ [_homogeneous, class D], rational, Bernoulli] (73)
> intfactor(Ecua)
1
5 (74)
i y(x)
1
> FI:= —
y
1
FI == — (75)
i y
> M:=2x y2 -y
M=2x)y"—y (76)
(> N:i=x
Ni=x (77
(> MM = expand(FI1-M)
1
MM:=2x— — (78)
| y
> NN := expand(FI-N)
NN = = (79)
i y
> ComprobarExacta = diff (MM, y) =diff (NN, x)
1 1
ComprobarExacta == — = — (80)
i y oy
> IntMMx = int(MM, x)
2
MMy = == (81)
(> SolGral == IntMMx + int( (NN — diff (IntMMx, y)),y) =_CI
2
SolGral = xyy—x - CI (82)
i X (x)—x
> SolFinal = ~ 2 "% — ¢
y(x)
X y(x) —x
SolFinal == ———— = (I (83)
y(x)

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




>

>
>
L7)

>

—2xy(x)> + y(x)

L SN
DerSolFinal := . y(x) .

DerEcua = isolate( Ecua, diff (y(x), x))
—2xy(x)" + ()
X

DerEcua = % y(x)=

Comprobar = simplify(rhs(DerEcua) — rhs(DerSolFinal)) =0
Comprobar == 0=0

restart

Ecua == (x-y +y2 + xz) - xz-y'=0
Ecua = xy(x) -I-y(x)2 +x =X (% y(x)) =

with(DEtools) :
odeadvisor(Ecua)
[ [ _homogeneous, class A], rational, Riccati]
EcuaDos = simplify(isolate(eval(subs(y(x) =u(x)-x, Ecua)), diff (u(x),x)))

2
EcuaDos = % u(x) = %

X
M::_uz-l—l
X
Ni=1
Ni=1
P=——0=u+LR=18:=1
X
1
Pi=——
X
O=u +1
R:=1
§=1

P
SolGral = int(E,x) + int(%, u) = (I
SolGral := —In(x) + arctan(u) = _CI

y(x)
X

SolFinal := —In(x) + arctan(y(x—x)) = Cl

SolFinal = subs (u = , SolGral)

DerSolFinal := simplify(isolate(diff (SolFinal, x), diff (y(x),x)))
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xy(x) +y)’ +x°

2
X

DerSolFinal := % y(x)=

=> DerEcua := simplify(isolate( Ecua, diff (y(x), x)))
xy(x) +y(x)° + 2

2
X

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

DerEcua = % y(x) =

=> restart
[ 8)

1
> Ecua :=y'=y:- (— — 3-y)
X
1

d
Bewa = - y(5) =3(x) = 35())

> with(DEtools) :
> odeadvisor(Ecua)
[ [ _homogeneous, class D], rational, Bernoulli]

> intfactor(Ecua)
X 1

y(x)? »(x) Bxy(x) —2)

x
(> Ni=1
N:=1
(> MM := expand(FI-M)
1
MM:=——+3x
| y
> NN :=FI'N
NN = =
| y
> ComprobarExacta = diff (MM, y) = diff (NN, x)
1 1
ComprobarExacta == — = —
y y

> IntNNy := int(NN, y)
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IntNNy = — % (107)

> SolGral := IntNNy + int( (MM — diff (IntNNy, x)),x) =_CI

2
SolGral == — % + 2 = ¢y (108)
y 2
. X 3x°
> SolFinal :=— + ——=_CI
y(x) 2
X 3x°
SolFinal = — = CI 109)
i y(x) 2
> DerSolFinal := expand(isolate(diff (SolFinal, x), diff (y(x),x)))
DerSolFinal := a4 y(x)= Y 3y(x)2 (110)
dx X
> expand(Ecua)
d y(x) 2
— = 111
) =T =3 () i
> Comprobar = simplify(rhs(Ecua) — rhs(DerSolFinal)) =0
Comprobar == 0=0 (112)
;> restart
L9)
> Ecua := (y2 +4)=2y+8yx)y
d
Ecua = y(x)2 +4=2y(x) +8y(x)x) (a y(x)) (113)
(> Condini == y(0) =0
CondlIni == y(0) =0 (114)
;> with(DEtools) :
> odeadvisor(Ecua)
[_separable] (115)
> M:=— (y2 + 4)
Mi=—y —4 (116)
(> N = factor(2y + 8 yx)
N=2y((4x+1) 117)
> Pi=—1;0:=(’+4);R:== (4x+1);S:=2y
P:=—1
0=y +4
R=4x+1
S:=2y (118)
) P
> SolGral = int(;,x) + int( %,y) = ClI
In(4 1
SolGral == — n@x+1) +1In(y* +4)=_CI (119)

4



SolFinal := simplify(exp(lhs(SolGral))) = _CI

2
SolFinal = LA'I/“ = (I
(4x+1)
2
SolFinalDos = Lﬂ - C]
(4x+1) -
2
SolFinalDos = y(x) +14/4 = CI
(4x+1)
DerSolFinal = isolate(diff (SolFinalDos, x), diff (y(x), x))
2
4
DerSolFinal == — y(x) = y(x)” +

DerEcua = simplify(isolate( Ecua, diff (y(x), x)))
y(x)' +4
(8x+2)y(x)

Comprobar = simplify(lhs (DerEcua) — lhs(DerSolFinal)) =0
Comprobar == 0=0

DerEcua = % y(x)=

restart
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