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GRUPO 15 SEMESTRE 2023-1
PRIMER EXAMEN PARCIAL Temas 1 & 2

| > restart

| lineal, utilizando el método de coeficientes homogeneos (sin usar dsolve)
> Fcua:=4x—3y+ (2y—3x)»=0

Ecua:=4x—3y(x) + (2y(x) —3x) (%y(x)) =0

> with(DEtools) :
> odeadvisor(Ecua)

2 (u(x)> =3 u(x) +2)
x (2u(x) —3)

EcuaDos = % ulx)=-
> odeadvisor( EcuaDos)

[ separable]

2 (i =3u+2)
(2u—3)

> P = -

2 (2 =3u+2)
2u—3

P=-

> R:=x
R:=x

NPT SRR D ) o
> SolUno = mt( P ,u) mt( R ,x) + CI

SolUno = —% ln(u2 —3u+2)=In(x) + CI

> SolDos = isolate(simplif_‘y(subs(u = y(x—x), SolUno) ), _CI)

SolFinal = (y(x) —x) (y(x) —2x)=_CI

[ [_homogeneous, class A], exact, rational, [ _Abel, 2nd type, class A]]
> EcuaDos = simplify(isolate(eval(subs(y(x) =u(x)-x, Ecua) ), diff (u(x),x)))

SolDos = _CI = - 111( lx) =) (ylx) =20) ) —In(x)
2 X
B SolGral = simplify(exp(rhs(SolDos))) = _CI
SolGral := ! = CI
(x) —x) (y(x) —2x)
> SolFinal = I > =_CI
lhs (SolGral)
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[ PREGUNTA 1 (30 puntos) Obtener la solucion general de la siguiente ecuacion diferencial ordinaria no
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> DerSolGral := simplify(isolate(diff (SolFinal, x), diff (y(x),x)))

d -4x+3y(x)
D = =
I erSolGral & y(x) 2 p(x) —3x
> DerEcua = isolate( Ecua, diff (y(x), x))
_d _ —4x+3y(x)
DerEcua : _dx y(x) 2p(x) =31

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

| > restart

| de coeficientes variables no homogenea (sin usar dsolve)

> Ecua == (% y(x)) +2-xy(x) =2-x-exp( —x2)

Ecua = % y(x) +2xy(x) =2xe_)62

=>
> EcuaHom = lhs(Ecua) =0

EcuaHom := % y(x) +2xy(x)=0
=> p = 2-x;q = rhs(Ecua)

p=2x
i q = 2xe_32

> SolHom = y(x) = _Cl-exp(-int(p,x))
i SolHom =y(x) = Cle
> SolGral == y(x) = _Cl-exp(-int(p,x)) +exp(-int(p, x))-int(exp(int(p,x))-q, x)
SolGral .=y 2

i )= _CI e_x2+e_)‘2x
> Comprobacion = simplify(eval(subs(y(x) =rhs(SolGral), lhs(Ecua) — rhs(Ecua) =0)))

Comprobacion :=0=0

2
)
(x
X

:> restart
PREGUNTA 3 (20 puntos) Obtener la solucion particular del siguiente problema de ecuaciones
diferenciales ordinarias lineales homogeneas con condiciones iniciales (sin usar dsolve)

> Ecua :=y"-5-y'+6-y=0
& d
Ecua = gy(x) -5 (ay(x)) +6y(x)=0

> Condlni = y(0) =6,D(y) (0) = 10
i CondIni :==y(0) =6,D(y) (0) =10

> EcuaCarac = m> —5m+6=0
i EcuaCarac:=m* —5m~+6=0

> Raiz := solve(EcuaCarac)
i Raiz =3,2

> SolGralHom = y(x) = Cl-exp(Raiz[1]-x) + C2-exp(Raiz[2]-x)

SolGralHom :=y(x) = CI e+ 2 e

an

(12)

13)

[ PREGUNTA 2 (20 puntos) Obtener la solucion general de la siguiente ecuacion diferencial ordinaria
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> EcuaUno = eval(subs(x =0, rhs(SolGralHom) =6))
EcuaUno = ClI+ C2=6

> Para = solve([ EcuaUno, EcuaDos])
Para ={ Cl=-2, C2=8}

> SolPart == subs(Para, SolGralHom)

> Comprobacion = eval(subs(y(x) =rhs(SolPart), Ecua))
Comprobacion :=0=0
> CondlIni
»(0)=6,D(y)(0) =10

> CompUno = simplify(subs(x =0, SolPart))
CompUno :=y(0) =6

CompDos :=D(y)(0) =10

| > restart

2
> Ecua = % y(x)-y(x)=5¢"
2
2

=> CondIni == y(0) =-1,D(y)(0) =1
CondIni :=y(0)=-1,D(y)(0) =

> EcuaHom = [hs (Ecua) =0
2

d
EcuaHom = ? y(x) —y(x) =

=> Q = rhs(Ecua)
0:=5¢

> EcuaCarac = m> —1=0

i EcuaCarac = m2 —1=0
> Raiz := solve(EcuaCarac)

Raiz =1, -1

(> (1] = exp(Raiz[1]-x); w[2] == exp(Raiz[2]x)
yy =¢
y,=e "
(> SolHom = yix)=_Cl-yy[l]+ C2-yy[2]

=> SolNoHom = y(x) =A-yy[1]+ B-yy[2]

> EcuaDos = eval(subs(x =0, rhs(diff (SolGralHom, x)) =10))
EcuaDos =3 ClI+2 C2=10

SolPart:=y(x) = -2 e~ +8 ¢

> CompDos = D(y) (0) =simplify(subs(x =0, rhs(diff (SolPart, x))))

[ PREGUNTA 4 (30 puntos) Obtener la solucion particular del siguiente problema de ecuaciones
| diferenciales ordinarias no homogeneas con condiciones iniciales (sin usar dsolve)

d x
Ecua:=— y(x) —y(x)=5¢
dx

1

0

SolHom =y(x) = Cle + C2e™"

SolNoHom =y(x) =A¢ +Be "
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with(linalg) :
WW := wronskian([yy[1], yy[2]], x)

¢ e
Ww .= N . 42)
e -e
BB := array([0, Q)
BB=[0 5¢ | 43)
Para = simplify(linsolve( WW, BB) )
Para = [ % —% >~ ] (44)
Aprima = Para[l]; Bprima = Para[2]
Aprima = Bl
. S 2x
Bprima = - ) e 45)

A = int(Aprima, x) + CI10; B := int(Bprima, x) + C20

A :=%x+_c10

B:=- % e+ C20 (46)
SolGral = simplify(subs(_CI10=_CI +1, C20=_C2, simplify(SoINoHom)))
SolGral = y(x) = % ¢x+ Cle— % Gt e @7)
CondlIni
y(0)=-1,D(y)(0) =1 (48)
ParaUno = simplify(subs(x =0, rhs(SolGral) =-1))
ParaUno = CI — % + C2=-1 49)
ParaDos = simplify(subs(x =0, rhs(diff (SolGral,x)) =1))
ParaDos = % + CI— C2=1 (50)
Parametros = solve( [ ParaUno, ParaDos])
Parametros := {_CI =-1, C2= % } (51)
SolPart = subs(Parametros, SolGral)
— IS TE S e ST S
SolPart :=y(x) yex— ¢ 1 (52)
Comprobacion = simplify(eval(subs(y(x) =rhs(SolPart), lhs(Ecua) — rhs(Ecua) =0)))
Comprobacion :=0=0 (53)
CondlIni
y(0)=-1,D(y)(0) =1 (54)

CompUno = simplify(subs(x =0, SolPart) )
CompUno =y(0) =-1 (55)



> CompDos = D(y) (0) =simplify(subs(x =0, rhs(diff (SolPart, x))))
i CompDos =D(y)(0) =1 (56)
| > restart
| FIN DEL EXAMEN

>




