=> restart
=SEGUNDO EXAMEN FINAL
=> restart

_1)
> (x4-10g(x) - 2-x-y3) + 3-x2-y2-y'=0;y(2) =2

X' In(x) — 2xy(x)3 + 3)62)/()6)2 (% y(x)) =0

i y(2)=2
| > restart
| Respuesta 1

> Ecua = (x4-log(x) - 2-x-y3) + 3.7 y'=0
Ecua = x" In(x) — 2xy(x)3 +3 xzy(x)2 (% y(x)) =0
> Condlni :=y(2)=2
CondIni == y(2) =2

> with(DEtools) :

> odeadvisor(Ecua)
[ Bernoulli]

> Faclnt := intfactor(Ecua)

1
Faclnt == -

> N:=3 xz-y2
N:=3x y2
(> MM = expand(Faclnt-M)
23
MM = In(x) — =2~
x
[> NN = expand(Faclnt-N)
342
NN := —)2/
X
> Comprobar = diff (MM, y) = diff (NN, x)
6 6y’
Comprobar == — —)3} =— —)3/
x X
;Es exacta
> IntMMx = int(MM, x)
3
IntMMx = y—2 +xIn(x) —x
x

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

(0))

(0))

(©))

(C))

(©))

()

)

®

®

(10)

an



3
SolGral = y—z +xIn(x) —x=_CI

x
I ()]
> SolGralDos = = > txln(x) —x=_CI
X
(x)°
SolGralDos = y—2 +xIn(x) —x=_CI
X
(> DerSolGral = expand isolate(diff (SolGralDos, x), diff (y(x),x)))
d 2y(x) X In(x
DerSolGral == — y(x) = —
& TS T Sy

=> DerEcua := expand(isolate( Ecua, diff (y(x),x)))
_2y(x) X In(x)
3x 3y

DerEcua = % y(x)

(> Para == simplify(subs(y =2,x=2, SolGral))
Para :=2In(2)=_CI
(> SolPart = subs(_CI1 =lhs(Para), SolGralDos)
3
y(x)

SolPart == ——— +xIn(x) —x=21In(2)
x

;> restart
2)
> (xy =y +x—1)+ (X y—2xy+x +2y—2x+2)y=0

;> restart
| RESPUESTA 2

=0
;> with(DEtools) :

> odeadvisor(Ecua)
[ separable]

> M= simplify( (xv' =y +x—1))

M= (y¥+1) (=1+x)
> N:= simplijjz((xz-y—Z-x-y-i-xz+2-y—2x+2))
Ni=(X=2x+2) (y+1)

(> Pi=x—1,0=(F+1):R=(F—=2x+2);S:=(y+1)
P:=—1+x

0=y +1

xy(x)z—y(x)z-l-x— 1+ (xzy(x) —2xy(x) —|-x2+2y(x) —2x+2) (% y(x))

> Ecua = (xy' =y +x—1) + (Fy=2xy+x +2y—2x+2) =0
d
Ecua ==xy(x)2—y(x)2+x—1+ (x2y(x)—2xy(x)+x2+2y(x)—2x+2) (

(12)

13)

(14)

15)

(16)

a7y

(18)

19)

(20)

@1

(22)



Ri=x—2x+2

i S=y+1
> SolGral = im‘(%,x) + int(%,y) = (I
SolGral := ln(x2 —22x +2) + ln(y22+ ) + arctan(y) = _CI
=> SolFinal = 2 _22x+ 2) | Wm{yx)°+1) arctan(y(x)) =_CI
SolFinal := 1n(x2 —2x+2) + ln(y(x)2 1) + arctan(y(x)) =_CI

2 2
=> DerSolFinal := simplify(isolate(diff (SolFinal, x), diff (y(x),x)))
(1 —x) (y(x) 2 +1)
(x —2x+2) (y(x) + 1)
=> DerEcua := factor(isolate( Ecua, diff (y(x),x)))
(=1+x) (yx) +1)
(*=2x42) (v(x) +1)

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

DerSolFinal := % y(x)=

DerEcua = % y(x)=—

=> restart

|3)
> y"=8-y'+16-y=(1 —x)-exp(4x)
& (x _g 4 x) +16y(x)=(1—x)e"
32 P o »( )
;> restart
| RESPUESTA 3

(> Ecua =y"=8y'+ 16-y=

(
Ecua = d—
dx’
(> EcuaHom = lhs (Ecua)

EcuaHom = ((iix_ y(x) —38 % y(x) + 16 y(x)

> Q = rhs(Ecua)
Q= (1—-x)¢"
> EcuaCarac :=m" — 8-m—+ 16=0
EcuaCarac :=m> — 8m—+ 16=0

> Raiz = solve(EcuaCarac)
Raiz == 4,4

> {1 = exp(4x); 2] = x-exp(4x)

(23)

(24)

(25)

(26)

@7

(28)

(29)

(30)

(€2Y

(32)

(33)

(34)



wi=e
yy, =xet 35)
;> with(linalg) :
> WW := wronskian([yy[1],v[2]], x)
e4x x e4x .
WW = (36)
4¢" e +axet”
(> BB = array([0, 0])
BB:=]0 (1-x)e" | 37
(> ParaVar = linsolve(WW, BB)
ParaVar = | x (x—=1) 1—x | (38)
> Aprima = ParaVar|1]; Bprima := ParaVar|[2 |
Aprima :=x (x — 1)
Bprima :=1 —x 39)
(> SolPart = v(x) =simplify(int(Aprima, x) -yy[ 1] + int(Bprima, x) -yy[2])
4x 2 _
SolPart == y(x) = — ¢ x (x=3) (40)

6
> SolGral :=y(x)=_Cl-yy[1]+ _C2-yy[2]

SolGral == y(x)=_CIl&"*+ C2x¢'" (41)
> SolFinal := y(x) =rhs(SolGral) + rhs(SolPart)
et X (x—3)

SolFinal == y(x)=_Cle™"+ C2xe'"— ; (42)
=> Ecua
&’ d _ 4x
§y(x)—SEY(XH‘WJ/(X)—U—X)@ 43)
> Comprobar = simplify(eval(subs(y(x) =rhs(SolFinal), lhs(Ecua) — rhs(Ecua) =0)))
Comprobar == 0=0 44)
;> restart
L4)
> diff (x(1), 182) + 3-diff (x(1), ) + 2-x=2-F + 1;x(0) =4; D(x) (0) =—3
d’ d »
— — 2x=2 1
7 x(t)+3dt x(t) +2x=2¢ +
x(0)=4
D(x)(0)=—3 45)
;> restart
| RESPUESTA 4)

> Ecua = diff (x(t), 182) + 3-diff (x(t), t) + 2-x(t) =27 + 1

(46)



2
Ecua = d—zx(t) +3 ix(t) +2x(1)=27+1 (46)
dr ds
> Condlni :=x(0)=4,D(x)(0) =—3
CondIni := x(0) =4,D(x)(0) =—3 47)
> with(inttrans) :
> EcuaTL := subs(Condlni, laplace(Ecua, t, s) )

Ecuall = s L(x(t),t,8) —9—4s+3sL(x(t),t,8) +2L(x(t),t,8) = i3 + % (48)
s
=> SolTL := simplify(isolate( EcuaTL, laplace(x(t), t,5)))
2
SolTL = L (x(t), 1,5) =~ =35+ 2 (49)
§
=> SolPart := invlaplace(SolTL, s, t)
i SolPart == x(t) =1 —3t+ 4 (50)
(> Ecua
d’ d 2
Ex(t) +3 Ex(t) +2x(t)=2¢+1 (51)
=> Comprobar = eval(subs(x(t) =rhs(SolPart), Ecua))
i Comprobar := 2 F4+1=27+1 (52)
;> restart
> diff (x(2), 1) +x(t) =y(1) + eXp(df);diﬁ”(y(f), t) +y(t) =x(1) +exp(2); x(0) = 1;»(0) =1
o x(t) +x(t)=y(t) + ¢
d t
o YO (0 =x(0) +e
x(0) =1
I »(0)=1 (53)
>
| > restart
| RESPUESTA 5
> Sistema = diff (x(t), t) + x(t) =y(t) + exp(t), diff (v(¢),t) + y(t) =x(t) + exp(¢) :
Sistemal| 1 ]; Sistema[2 ]
d t
m x(t) +x(t)=y(t) + ¢
d t
& V(0 ¥ =x(1) + e (54

(> CondIni == x(0)=1,y(0) =1
Condlni == x(0)=1,y(0) =1 (55)

=> AA = array([[—1,1], [1,—1]])




-1 1
AA = 56
{ -1 (36)
(> XYcero := array([1,1])
XYeero =1 1| (57)
[> BB = array([exp(t), exp(t)])
BB:=| ¢ ¢ | (58)
;> with(linalg) :
> MatExp = exponential(AA4, t)
-2t -2t
e n 1 1 e
2 2 2 2
MatExp = Y iy (59)
1o e
2 2 2 2
> SolGralNoHom = evalm(MatExp &* XYcero) : x(t) = SolGralNoHom|[1]; y(t)
=SolGralNoHom|2 ]
x(t)=1
i y(t) =1 (60)
> MatExpTau := map(rcurry(eval, t =t — tau'), MatExp)
[ 21421 11 —21421
e L e
2 2 2 2
MatExpTau = 1 Q22T 2id2n | (61)
2 2 )
(> BBtau = map(rcurry(eval, t =tau'), BB)
BBtau = [ e ¢ ] (62)

(> ProdTau = evalm(MatExpTau &* BBtau)
ProdTau := (63)

—2t+21 —2t+21 —2t+21
GRS RS I I N .
2 2 2 2 ’ 2 2 2

—2t+27
€ T

2
(> SolPart = map (int, ProdTau, tau=0..t) : x(t) = SolPart[1];y(t) =SolPart[2]
x(t)=—1+¢
y(t)==1+¢ (64)

=> SolFinal := SolGralNoHom[ 1] + SolPart[ 1], SolGralNoHom[2] + SolPart[2] : x(t)
=SolFinal[17];y(t) =SolFinal[2 ]

y(t) =¢ (65)




> ComprobarUno := eval(subs(x(t) =SolFinal[1], y(t) =SolFinal[2], lhs(Sistema[1])
— rhs(Sistema[1]) =0))
ComprobarUno == 0 =0

> ComprobarDos = eval(subs(x(t) = SolFinal[1], y(t) =SolFinal[2], lhs (Sistema[2])
— rhs(Sistema[2]) =0))
ComprobarDos == 0 =0

=>

| > restart

| 6) para constante de separacion negativa

> diff (u(x,t),183) — 4-diff (u(x, t),t,x) =0

o s
g u(x,t) —4 Fre u(x, t)=0

;> restart
| RESPUESTA 6
> Ecua = diff (u(x, t), 183) — 4-diff (u(x, t), ¢, x) =0

Ecua := % u(x,t) —4 % u(x,t)=0
=> EcuaDos := eval(subs(u(x,t) =F(x)-G(t), Ecua))
d’ d d
EcuaDos = F(x) (? G(t)] —4 (a F(x)) (E G(t)) =0

> EcuaTres := lhs(EcuaDos) + 4 (% F(x)) (— G(t)) =rhs(EcuaDos) + 4 (%
) (& Gio)

EcuaTres == F(x) (d—z G(t)] =4 (% F(x)) (% G(z))

dr
> EcuaSep = th(EC”CéTreS) _ l’hS(Ecuc(liTres)
4'F(x)'(5 G(f)j 4'F(x)-(a G(r))
FE
EcuaSep = dr - dx
( 3 ¢
> EcuaF = rhs(EcuaSep) =— Bz; EcuaG = lhs(EcuaSep) =— Bz
d
cuaF = Fx)
3
<6
EcuaG = =—B

(66)

(67)

(68)

(69)

(70)

(71

(72)

(73)



> SolF := dsolve(EcualF); SolG = dsolve( EcuaG)

SolF == F(x) =c,e ¥
SolG = G(t)=c, + ¢,sin(2 P ¢t) + c;cos(2 P ¢)

=> SolFinal == u(x, t) =subs(c1 =1, rhs(SolF) ) -rhs(SolG)

SolFinal == u(x, t) —e P (¢, +c,sin(2Bt) + ¢ cos(2B1))

> Comprobar = simplify(eval(subs(u(x, t) =rhs(SolFinal), Ecua)))

| > restart

Comprobar == 0=0

[ FIN DEL EXAMEN

>

>

(74)

(75)

(76)



