B

| > restart
| SOLUCION PRIMER FINAL
>
L1)
> Ecuacion == y(x) = (x +sqrt(y(x)--2 —x--2) ) -diff (y(x), x)
Ecuacion =y(x) = (x ++/ y()c)2 — ¥ ) (% y(x) )
=> Solucion = simplify(dsolve( Ecuacion))
X
xxz J 2 =2 =2 o2 2
Cly(x) =2V~ Y x 7
Solucion == - (x) =0
| y(x)
> FEcuacionDos = lhs (Ecuacion) — rhs(Ecuacion) =0
EcuacionDos .= y(x) — (x ++ y(x)2 — ¥ ) (% y(x)) =0
>
| > with(DEtools) :
> odeadvisor(Ecuacion)
i [[_homogeneous, class A), rational, dAlembert]
> EcuacionTres = simplify(isolate(simplify(eval(subs(y(x) =u(x)-x, EcuacionDos))),
diff (u(x),x)))
2 2
EcuacionTres .= ﬁ u(x)=- 2 (u(x) — 1) u(x)
! x (e (w? 1))
2 —_—
> EcuacionCuatro = % u(x) =- (x (u(x) 1) u(x))
X (x +Xx (u(x)z— 1) )
2 —_—
EcuacionCuatro = % u(x)=- u(x) L u(x)
i X +x u(x)2 —1
> SolucionCuatro = im‘(i,x) + int I ,ul=ClI
X B =1 u
1+ u*—1
SolucionCuatro :=In(x) —In(u) + arctan( S — J =(C]
i =1
> SolucionFinal := subs(u = *)y?, SolucionCuatro)
SolucionFinal .= In(x) — ln( ‘5) + arctan B Cl
2
[ X —1
2
i X
>
> EcuacionCinco = y-diff (x(y),y) =x(y) +sqrt(y--2 —x(y)--2)
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EcuacionCinco =y (i x(y)) =x(y) ++ y2 _X(J/)Z

dy

B SolucionCinco ‘= dsolve( EcuacionCinco)

SolucionCinco = —arctan( X ] +1In(y) — CI=0
= ¥ —x(y)?
> EcuacionSeis := simpliﬁ/(isolate(eval(subs( () =v(y) y, EcuacionCinco) ), diff (v(»),¥)))
EcuacionSeis == — v(y \/ y (v(y 2 —1)

_ dy y
> EcuacionSiete = 4 v(y) = y'\/ _ :

dy ¥

_ 2
EcuacionSiete := d v(y) = viy) +1

dy y

> SolucionSiete = int(i,y) — int(;, v] =ClI
Y v+ 1

SolucionSiete :=In(y) — arcsin(v) =CI

> SolucionFinalDos = subs (v = 1, SolucionSiete)
y

SolucionFinalDos :=In(y) — arcsin( % ) =(C]

| >
| > restart
| 2)
> Ecuacion = diff (y (1), 1$3) — diff (y ) ) =exp(t)
& (d _
Ecuacion = e y(1) (dt y(t)) €

> Solucion = dsolve( Ecuacion)
-t 1+ 1

Cl+—td——¢+ 3

Solucion = y(t) =¢' C2 —e > >

> SolucionDos = simplify(subs (_C3 =Cl, Cl=-C2, C2=C3+ %, Solucion) )
SolucionDos = y(t) = efC3+e"C2+ % te+ClI

=> restart
| 3)

> Sistema = diff (x(t),t) +2-diff (y(¢t),t) =exp(t), 2-diff (x(t), t) +diff (y(t), t) =sin(¢) :

Sistema(1]; Sistema|2]

dr dr

d d .
2 (E x(t)) + Ey(t) =sin(¢)

4 ()+2(d (r))=ef

> Cond = x(0) =1, (0) =1

Cond =x(0)=1,y(0)=-1

®
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19



> Solucion = dsolve( {Sistema, Cond?}) : Solucion[ 1 ]; Solucion[2 ]

1 + 2
= - — [ — 2
x(1) 3 e 3 cos(t) +
2 ¢, 1
= — —_— _2
y(t) 3 e + 3 cos(t)

:CON TRANSFORMADA DE LAPLACE
| > with(inttrans) :

1

2 slaplace(x(t),t,s) — 1 +slaplace(y(t),t,s) =

_> VarTransUno = isolate(SistLap[1], laplace(x(t), t, s))
1

s—1

Slaplace(X(t), f, S) +1 +2Slaplace(y(t), t,S) = S_—l

s2+1

> SistLap = subs(Cond, laplace( {Sistema},t,s)) : SistLap[1]; SistLap[2 ]

— 1 —2slaplace(y(t), t,s)

VarTransUno = laplace(x(t), t,s) =
S

t,s))
1 2

§+1 s—1

> SolTransY = isolate(subs(laplace(x(t), t, s) =rhs(VarTransUno), SistLap[2]), laplace(y(t),

+3

SolTransY = laplace(y(t), t,s) = —%

s
> SolY := invilaplace(SolTransY, s, t)
2

SolY =y(t) = 3 e+ % cos(t) —2

L4

> SolTransX := subs(laplace(y(t), t, s) =rhs(SolTransY), VarTransUno)

2

3(s—1) 3(s°+1)

SolTransX .= laplace(x(t), t, s) = S

B SolX = inviaplace(SolTransX, s, t) : SolX; SolY

__la_2
x(1) 3 e 3 cos(t) +2
_2 g1 _
(1) 3 °© + 3 cos(t) —2

;> restart
L4)
> Ecuacion == diff (y(t),t) —4-y(t) =4-Heaviside(t — 2)

Ecuacion == % y(t) —4 y(t) =4 Heaviside(t — 2)

=> Cond :=y(0) =0
Cond :=y(0) =0

;> with(inttrans) :
> EcualLap := subs(Cond, laplace(Ecuacion, t, s) )

EcuaLap = s laplace(y(t), t,s) — 4 laplace(y(t),t,s) =

(20)
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> SolLap = isolate( EcuaLap, laplace(y(t), t, s))
=25
SolLap = laplace(y(t), t,s) = LS
| s(s—4)
> Solucion := invlaplace(SolLap, s, t)

Solucion = y(t) =Heaviside(s —2) (-1 + et 8)

=> restart
5)
> fi=x+1
i f=x+1
1
> L= —
2
1
L:=—
i 2
|
> al[0] = Z~1nt(ﬁx=0..1)
aO:—S
] al0]
> C:=
2
3
C=—=
2

> a[n] = —.int(f-cos( n-IZi-x ),xZO..l)

__4nmsin(nn) cos(nm) +cos(n n)2—1
nt 2 2

> b[n] = %-int(f-sin( ”’12”“ ),x:o..lj
A 4nncos(n1t)2—sin(n n) cos(nm) —3nm

n 2 2
n T

> STF := C—I—Sum(a[n]-cos(m) —|—b[n]~sin( n-Prx ),n=1..inﬁnilyj

L L
% 2
STF = 3 Z (4 nmsin(nm) cos(nn) —|—cc;s(n 1) —1) cos(2nmx)
2 4 v
<4nncos (nm) —sin(n ) cos(nm) —3nn) sin(2nmx) ]
2 2
nm

L L

[> plot(STF[500], x=0..1)

> STF[500] := C+sum(a[n]-cos(M) +b[n]-sin( n-Pix ),n=1..500) :

(30)

(€2Y

(32)

(33)

(34)

(35)

(36)

37

(33)



1.8

1.6

1.4

1.2

> plot([ £, STF[500]], x=0.02...0.05)




> STF2 = Sum(b[n]-sin(

> STF2[500] := sum(b[n]-sin(

1.05
1.041
1.03
1.02
0.02 0.03 0.04 0.05
X
(> LL:=1;a[0]:=0:a[n] =0
LL =1
a,:=
a, =0
"
i x+1
2 . ( n-Pi-x B
> b[n] = 73 mt(fsm( 77 ),x—O..l)

P (-2cos(nm) nt+nm+sin(nn))

n 2 2
n T

n-Pi-x

173 ), n=1 ..inﬁnily)

=2 (-2cos(nm) nt+nm+sin(nn)) sin(nmx)

STF2:= > s
n=1 n T

n-Pi-x
LL

),n=l..500) :

(39)

(40)

41)

42)



> plot(STF2[500],x=0..1)

N
1.5
1
0.5
0 T T \ \
0 0.2 0.4 0.6 0.8
> plot([ £, STF2[500]], x =0.02 .0.05)




1.057
1.04
1.03
1.024-1
1.01
1
0.02
[>
=> restart
=F IN EXAMEN

>



