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restart
FACULTAD DE INGENIERIA
DIVISION DE CIENCIAS BASICAS
ECUACIONES DIFERENCIALES

GRUPO 11
SEMESTRE 2027-1
SERIE 1
_ SOLUCION
| > restart
| 1. Resuelva el problema de valor inicial
>
«( d
¢’ (dx y(x ))
e In(y(x)) + =0
(v(x)) e
i y(0) =
| RESPUESTA
| >
| > with(DEtools) :
> odeadvisor(Ecua)
[_separable]
> M:=¢'In(y)
M :=¢"In(y)
B e2x
> N:= 2y
er
N := 2y
_>P— “0:=1In(y);R:=¢";8 1
=¢ s - (y), =¢c s - 2y
P:=¢
Q= In(y)
R:=¢"
1
S = 2y
I (o (P S
> SolGral = szmpll]fj/(lnt( R’ x) + mt(z,y) ) = Cl
— In(1
SolGral == —e™" + n(r;(y)) = CI
(> Para = simplify(subs(x =0,y =exp(1), SolGral))

Para = —1=_CI
SolPart := simplify(subs(_CI = lhs(Para), SolGral) )
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SolPart := —e "+ ————+ =—1

> SolPartFinal :=—¢ " + w =1

In(in(y(x))) __,
2

> DerSolPart := simplify(isolate(diff (SolPartFinal, x), diff (y(x), x)))

SolPartFinal == —e ™" +

DerSolPart := % y(x)==2y(x) In(y(x)) e
> DerEcua = simplify(isolate( Ecua, diff (y(x),x)))

DerEcua = % y(x)==2y(x) In(y(x)) e

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

| > restart
| 2. Verifique que la solucion general satisface la ecuacion diferencial
_>
4%° —y(x)2 = (I
d
y(@) g v | —4x=0

|y grafique las curvas solucion particular para

>
_CI1=0
Cl=1
Cl=-1
RESPUESTA
> DerSolGral = isolate(diff (SolGral, x), diff (y(x), x))
d 4 x
DerSolGral :== — y(x) =
] o T ()
> DerEcua = isolate( Ecua, diff (y(x), x))
d 4 x
DerEcua == — y(x) =
ac 70

> Comprobar = simplify(rhs(DerEcua) — rhs(DerSolGral)) =0
Comprobar == 0=0
> SolPartUno = subs(_C1=0, SolGral)
SolPartUno = 4 x* — y(x)2 =0

> SolPartOnce = isolate( SolPartUno, y(x)z)
SolPartOnce := y(x)2 =4

> SolPartOnceDos = y(x)=2x
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SolPartOnceDos = y(x) =2 x (20)

> plot(rhs(SolPartOnceDos),x=0..5)
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> SolPartDos = subs(_CI1 =1, SolGral)
SolPartDos = 4 x> — y(x)2 =1 21)

> SolPartDosDoce = y(x) =sqrt( —1 + 4 xz)

SolPartDosDoce = y(x) =y 4x" — 1 (22)
> plot(rhs(SolPartDosDoce),x=0..5,y=0..10)
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(> SolPartTres = subs(_Cl=—1, SolGral)
SolPartTres == 4 x* — y(x)2 =—1 (23)

> SolPartTresTrece = y(x) =sqrt(4x" + 1)

SolPartTresTrece := y(x) = 4% +1 24)
> plot(rhs(SolPartTresTrece),x=0.5,y=0..10)
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| > restart
3. Resolver la ecuacion diferencial

>
¢+ + (Y +2y(x) ™) (% y(x)) =0
>
| RESPUESTA

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

i [y=_G(xy)]
;> FI := intfactor(Ecua)
=>
FI:=¢
> M:=¢"+¢
M:=¢ +e™"

> N:=(+2ye™)

Ni=¢€e+2ye"
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> diff (M, y) # diff (N, x)
e+ —2ye "

;No es exacta
> MM := expand(M-FI)

MM:=¢¢e +1
[> NN := expand(N-FI)
NN:=¢¢e +2y
> diff (MM, y) = diff (NN, x)
ge=¢e¢
;Es exacta
> IntMMx = int(MM, x)

IntMMx :=x + €' ¢

(> SolGral = IntMMx + int( (NN — diff (IntMMx, y)),y) = _CI
SolGral = x + &'¢" + )’ =,

> SolGralFinal == x + ¢ ¢ + y(x) =c,
SolGralFinal = x + &' ¢ + y(x)* =,

_1 _ ey(x) +x

> DerSolGral = simplify(isolate(diff (SolGralFinal, x), diff (y(x),x)))

d
DerSolGral == . y(x)=

> DerEcua = isolate( Ecua, diff (y(x), x))
d — — ™

AR 2y(x)

DerEcua = x)=

dx ) e +2y(x)e™

> Comprueba = simplify(rhs(DerEcua) — rhs(DerSolGral)) =0
Comprueba == 0=0

| > restart
| 4. Resuelva el problema de valor inicial

;> with(DEtools) :
> odeadvisor(Ecua)
[ [_homogeneous, class G, rational]

> Mi=—y;N:=x—2x)
M:=—y

>
d
—3() + (r=265(°) (g o) | =0
i y(=1)=2
| RESPUESTA
>
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N==—2x2y2+x

> diff (M, y) |
> diff (N, x)
—4xy +1
;No es exacta
> FI = intfactor(Ecua)
1
FI = >
X
(> MM := M-FI
MM =—2
X
(> NN = simplify(N-FI)
—2x)y +1
NN = 22Xy L
X
> diff (MM, y)
1
-7
X
> simplify(diff (NN, x))
1
-2
X

;Es exacta
> IntMMx = int(MM, x)

IntMMx = —

y
X
(> SolGral := IntMMx + int( (NN — diff (IntMMx, v) ), y) = _C1
2 y3

SolGral == £ — =X = ¢j
X 3 -
(> Para == subs(x=—1,y=2, SolGral)
Para == — 23—2 = (I

(> SolPart = Subs(c1 =lhs(Para), SolGral)

3
y 2y
- =2 = (]
X 3 -

SolPart :=

(> SolPartDos = lhs (SolPart) -3 =rhs(SolPart) -3

3
SolPartDos = % —2*=3 CI
X

> SolPartFinal =

X g (et =—22
X
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3
SolPartFinal := y)ix) - 2y(x)3 =-=22

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

DerEcua = % y(x) = »()

x—2 xzy(x)2

> DerSolPart := simplify(isolate(diff (SolPartFinal, x), diff (y(x), x)))
y(x)
2% y(x)2 —X

DerSolPart := % y(x)=—

> ComprobarUno = simplify(rhs(DerSolPart) — rhs(DerEcua)) =0
ComprobarUno == 0 =0
> CondIni
y(=1)=2
> ComprobarDos = isolate(subs(y =2, SolPartFinal), x)
ComprobarDos = x = —1

| > restart
| 5. Resuelva la ecuacion diferencial

>
. d
Y +ay()’ + (5p(x)” —xp() +y() sin(y(x))) (5 y(x)) =0
[ RESPUESTA
>

:> with(DEtools) :
> odeadvisor(Ecua)
[x=_G(y)]

> M:= (y2 +x-y3)
M= xy3 -I-y2

> N = (S-yz—x'y+y3-sin(y))
N:=5y2—xy-|—y3 sin(y)

> diff (M, y)
3 )cy2 +2y
[ > diff (N, x)
| -y
| No es exacta
> intfactor(Ecua)
1
(x)’
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[> MM = expand(simplify(M-FI))
MM = x + —

[> NN := expand(simplify(N-FI))
X
=

NN :=sin(y) — +

s

> diff (MM, y)

1
-
i y
(> diff (NN, x)
1
=
y

| Es exacta

> IntMMbx := expand (int(MM, x) )

2
X X
2 y
> SolGral := IntMMx + int( (NN — dlﬁ‘(lntMMx y)),y) =
2

SolGral = 7 + ; + 51In(y) —cos(y) =¢,

IntMMx = +

2

> SolGralFinal == X +
2 y(x)

SolGralFinal == x + al
2 y(x)

> DerSolGral = simplify(isolate(diff (SolGralFinal, x), diff (y(

y(x) (xy(x
—sin(y(x)) y(x)*
> DerEcua = factor(isolate( Ecua, diff (y(x),x)))

+ 5In(y(x)) — cos(y(x)) =¢,

+ S In(y(x)) — cos(y(x)) =¢,

x),x)))
)+ 1)
+x—=5y(x)

DerSolGral := % y(x)=

Cd ) v 1)
Derbe = g M) T T G () () — 5 + 5 y(x)

> Comprobar = simplify(rhs(DerEcua) — rhs(DerSolGral)) =0
Comprobar :== 0=0

| > restart
| 6. Resuelva la ecuacion diferencial

>

) d
y(x)2 sin(x) + (1 + 5y(x) cos(x)) (a y(x)) =0

[ RESPUESTA
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> with(DEtools) :
> odeadvisor(Ecua)

[[_Ist order, with symmetry [F(x)*G(y),0]], [ _Abel, 2nd type, class B]] (80)
> M=y -sin(x); N = (1 + 5y- cos(x))
M = y* sin(x)
N:=1+ 5ycos(x) (81)
> diff (M, y); diff (N, x)
2sin(x) y
—5sin(x) y (82)
;No es exacta
> intfactor(Ecua)
1
7 (83)
i y(x)
1
> Fl = —
y
1
FI == — (84)
i y
> MM := M-FI
MM = s1n(5x) (85)
i y
> NN := expand(N-FI)
1 5
NN = L 4 2008() (86)
i y y
> diff (MM, y); diff (NN, x)
5 sin(x)
o 6
y
5 sin(x
— # 87)
i y
| Es exacta
> IntMMbx = int(MM, x)
IniMMy = — <25 (88)
i y
> SolGral := IntMMx + int( (NN — diff (IntMMx, y)),y) = _CI
SolGral == — <50 L _ (89)
i Y 6y
1
> SolGralFinal == — cos(xs) — T =C
y(x) 6y(x)

90)



SolGralFinal == — cos(x) - ! =c

y(x)’

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

y(x)° sin(x)
i I + 5y(x) cos(x)
(> DerSolGral = simplify(isolate(diff (SolGralFinal, x), diff (y(x), x)))
y(x)° sin(x)

DerEcua = % y(x)=—

DerSolGral :=

o YY) T TS b cos(n)

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

| >

| > restart

| 7. Resolver la ecuacion diferencial lineal sujeta a la condicion inicial
>

d
e V)
dx 2
- y(zx) =X CcoS(x)
X b
T
— =3
(3]
| RESPUESTA
>
| > with(DEtools) :
> odeadvisor(Ecua)
[ linear]
(> FI:= intfactor(Ecua)
1
FIl = —
x
i 2
> M:==— _2y — X cos(x)
X
2
M:=— _2y — X cos(x)
X
i 1
> N:= —
X
1
N:= —
x
> diff (M.) # diff (N, x)
21
T2 T T 2
X X

;No es exacta
> MM := expand(simplify(M-FI) )
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MM :=—cos(x) — —5-
X
(> NN := N-FI
1
NN == —
X
(> diff (MM, y) =diff (NN, x)
2 2
— 3T T3
X X

;Es exacta
> IntMMx = int(MM, x)

y )
IntMMx = — — sin(x)

X
(> SolGral == IntMMx + int( (NN — diff (IntMMx, y)),y) =_CI
SolGral == - — sin(x) =_CI
x
I Pi
> Para = subs (x = 7,)/ =3, SolGral)
12
Para == — — sin(ﬁ) = (I
p 2
(> SolPart = subs(_CI1 =lhs(Para), SolGral)
12
SolPart := lz —sin(x)=— — 1
X T
I 12
> SolPartFinal := L;C) —sin(x) =— — 1
X T
12
SolPartFinal := @ —sin(x)=— — 1
X T

> DerSolPart := simplify(isolate(diff (SolPartFinal, x), diff (y(x), x)))
X cos(x) + 2 y(x)
x

DerSolPart := % y(x)=

> DerEcua = simplify(isolate( Ecua, diff (y(x),x)))
X cos(x) + 2 y(x)
X

DerEcua = % y(x) =

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

| > restart
=8. Resuelva la ecuacion diferencial lineal

d _yx)

> Ecua = . y(x) . =In(x)
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Ecua =

[ RESPUESTA
>

1
> P :z—;; 0O = log(x)

Pi=——
X
0 = In(x)
(> ExpIntP = exp(int(P, x))
1
ExplntP = —
xpln .

> ExpIntPNeg := exp(—int(P, x))
ExpIntPNeg := x

> SolGral == y(x) =_CI-ExpIntPNeg + simplify( ExpIntPNeg-int( ExpIntP-Q, x) )

1 2
SolGral == y(x)=_Clx+ %
=> Ecua
a4 _yx)
o Y T T Tihnx)

> Comprobar = simplify(eval(subs(y(x) =rhs(SolGral), lhs (Ecua) — rhs(Ecua) =0)))

Comprobar == 0=0

> vrestart

| 9. Determine la solucion particular de la ecuacion diferencial lineal sujeta a la condicion inicial

>
d
—X(E;yUﬁ)—x=—yU)
i y(1)=-1
[ RESPUESTA
>

=> EcuaDos := lhs(Ecua) + x + y(x) =rhs(Ecua) + x + y(x)
EcuaDos = —x (% y(x)) +y(x) =x

> FEcuaTres := exPand( s (EcuaDos) ): rhs(EcuaDos)

—X

EcuaTres := % y(x) — =
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> SolGral == y(x) =_CI-exp(—int(p,x)) + exp(—int(p, x) ) int(exp(int(p,x))-q, x)
SolGral == y(x)=_CIl x — x1In(x)
> ComprobarUno = simplify(eval(subs(y(x) =rhs(SolGral), lhs(Ecua) — rhs(Ecua) =0)))
ComprobarUno := 0=0
> CondIni
y(1)y=-1
> Para = simplify(isolate( —1 =subs(x =1, rhs(SolGral)), CI))
Para = Cl=—1
> SolPart := subs(_CI =rhs(Para), SolGral)
SolPart := y(x) = —x — x In(x)

> ComprobarDos = simplify(eval(subs(y(x) =rhs(SolPart), lhs (Ecua) — rhs(Ecua) =0)))
ComprobarDos := 0 =0

;> restart
| 10. Obtenga la solucion general de la ecuacion diferencial lineal

>
d
(o 3)7 gy o) | =4 =900 = 3x3(x)
[RESPUESTA
>

;> with(DEtools) :
> odeadvisor(Ecua)
[ linear]

> IntFact := intfactor(Ecua)
IntFact == x+ 3

> M:=—(4—-—9y—3xy)
M=3xy+9y—14

> N:= ()c-|-3)2

N:= (x+3)?
> MM = IntFact-M

MM:= (x+3) Bxy+9y—4)

> NN := IntFact-N

NN = (x +3)°
> expand(diff (MM, y))

3x° + 18 x + 27

> expand(diff (NN, x) )

(121)

(122)

(123)

(124)

(125)

(126)

(127)

(128)

(129)

(130)

(131)

(132)

(133)

(134)

(135)

(136)



3+ 18x+ 27

IntMMx = expand(int(MM, x))

Ecua

Comprobar = simplify(eval(subs(y(x) =rhs(SolFinal), lhs (Ecua) — rhs(Ecua) =0)))

restart

IntMMx ==yx3+9yx2—2x2+27xy— 12 x

SolGral = simplify(IntMMx + int( (NN — diff (IntMMx, y)),y)) = _CI
SolGral == yx’ + (9y —2)xX + 27y —12)x+27y=_CI

SolFinal = isolate(y(x) X+ 9Oy(x)—2) X+ (27y(x)—12) x + 27 y(x)

2x 4+ CI+12x

SolFinal := y(x) =
Y Y 4+9x+27x+27

(37 (g 20 | =4 = 93(0) = 350

Comprobar == 0=0

_ClLy(x))
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