=> restart

| PRIMER EXAMEN FINAL ECUACIONES DIFERENCIALES GRUPO 15 SEMESTRE 2024-1
>

_1)
> Ecua = (r(theta)’-sec(theta) — tan(theta) ) -diff (r(theta), theta) + r(theta)-sec(theta)
-(sec(theta) + r(theta)’-tan(theta)) =0

Eeua = ((8)” sec(8) — tan(0)) (d% r(e)) + 1(8) sec(8) (sec(8) + (8) tan(6)) =0 (1)

> M := r-sec(theta)- (sec(theta) + rz-tan(theta))
M = rsec(0) (sec(0) + # tan(0)) )

> N:= (#sec(0) —tan(0))

N =" sec(0) — tan(0) 3
>
(> diff (M, r)
sec(0) (sec(0) + # tan(0)) + 2/ sec(0) tan(0) (€))
(> diff (N, theta)
r sec( ) tan(6) — 1 — tan(6 ) Q)

> Fi— simpliﬁz( (diff (N, theta —diff (M, r)) )

6
r
I (] .
> FEcuaDos == zsolate(mt( —, mu) =int(F,r), mu)
mu
1
EcuaDos ‘= u=— @)
r
=> MM := expand(rhs(EcuaDos)-M)
2
0
MM = sec£ ) + rsec(0) tan(0) 8)
=> NN := expand(rhs(EcuaDos)-N)
NN = sec(8) — tan(ze) ®
r
> simplify(diff (MM, ) — diff (NN, theta) =0)
0=0 (10)
(> IntMM = int( MM, theta)
t
I = 200) rsec() 1)

r

> SolGral := IntMM + int( (NN — diff (IntMM, r)),r) =_CI

tan(0)

SolGral = + rsec(0) = CI (12)




tan(0)

> SolFinal = (theta) + r(theta)- sec(0) = CI
sotFinal = 22O0) 1, (6) sec(0) = c1 13)
] (6)
> DerSolFinal = simplify(isolate(diff (SolFinal, theta), diff (r(theta), theta) ))
DerSolFinal := a4 r(0)=— (6) (sec( 2) (6 ) tan( 6 )) (14)
do 7(8)" — sin(0)

=> DerEcua = simplify(isolate( Ecua, diff (r(theta), theta)))
r(6) (seC(e) +r(8)
(0 ) — sin(0)
)

> Comprobar = simplify(rhs(DerSolFinal) — rhs(DerEcua) =0
Comprobar == 0=0 (16)

2

=4 ey - tan(6) )
DerEcua = " (9) (15)

| > restart
L2)
> Ecua:=2-y"+ 3'y'—5-y=7-exp(x)

d’ d o
Ecua : —253/( )+3Ey(x)—5y(x)—7e a7

> EcuaStandard = lhs(Ecua) _ rhs(Ecua)

2 2
d
3 — y(X) X
&’ dx S5y(x)  Te
EcuaStandard := g y(x) + 5 -, T (18)
(> EcuaHom = lhs (EcuaStandard) =0
d
3 == y(x)
d’ dx 5 y(x)
EcuaHom = g y(x) + > - =0 19)
> Q = rhs(EcuaStandard)
7€
0 := 5 (20)
> EcuaCarac = m’ + 3mo_ 5 =0
2 2
> 3 5
EcuaCarac = m" + 5 m— B =0 21)
> Raiz = solve(EcuaCarac)
Raiz =1, =2 @2)
2
(> Jy[1] == exp(Raiz[1]x)
W =¢ (23)

=> w[2] == exp(Raiz[2]x)



Yy, =¢€
with(linalg) :
WW = wronskian ([yy[1], yv[2]], x)
S5x
x 2
€ e
WwW = X
& 5¢ °
2
BB = array([0, Q])
7€
BB =
0 2
Para := linsolve( WW, BB)
ex
Para = b= _5x
2
e
Aprima = Para[1]
Aprima =1
Bprima = simplify(Para[2])
7x
Bprima :=—e 2
A = int(Aprima, x) + _CI
A=x+ (I
B = int(Bprima,x) + C2
7x
2e’
B i=— C2
7 t
SolGral == y(x) =expand(A-yy[1]+ B-yy[2])
S5x Tx
) e_T eT _3x
SolGral = y(x)=¢'x +¢" _CI — - +e > 2
_5x Ix
ool 2e P’
SolPart == expand| simplify| € x — -
2 X
SolPart == €' x — 7e

5x

SolNoHom = y(x) =¢"_Cl+¢ 2> _C2+ x-exp(x)
Sx

SolNoHom = y(x) =¢" Cl +e ° C2+¢'x

restart
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(30)
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(32)

(33)

(34)



3)
> FEcua = diff (y(t), 182) + 3-diff (y(t), 1) + 4-y(t) =4-exp(4-1)

2

d ‘
PERACRE T y(t) +4y(t)=4¢

> Condlni :==y(0)=0,D(y)(0) =2
Condlni :== y(0) =0,D(y)(0) =2

Ecua =

> with(inttrans) :
> EcuaTL := subs(Condlni, laplace(Ecua, t, s) )
4
EcuaTL = s L((t),t,s) —2+3sL(y(t), t,8) +4L(y(t), t,5) = -
> SolTL := isolate( EcuaTL, laplace(y(t), t, s))
4
s—4

S +3s+4

+2
SolTL :== L' (y(t),t,5) =

> SolPart == invlaplace(SolTL, s, t)

3t

V7t V7t 7
Y (3#7 sin( 7 )—cos[ > J]e ?
SolPart := y(t) = r + 2

> Comprobar = simplify(eval(subs(y(t) =rhs(SolPart), lhs(Ecua) — rhs(Ecua) =0)))

Comprobar == 0=0
> vrestart
L4)
| > with(inttrans) :

. . . (s+2)
> G :=simplipy| diff | ——————. s
pﬁ( ﬂ( (s+2)°+9
—5 —4s5+5

G=— 5
(s +4s5s+13)

> g:=inviaplace(G, s, t)
g=—rte¢ *'cos(3 1)

| > restart
L>)
> EcuaDP := x-diff (u(x,y),x) +y dlﬁ”( (%,9),82) =u(x,y)
] EcuaDP : —x( ) +y(§yz (x,y))=u(x,y)
> EcuaSeparable = eval(subs(u(x,y) =F(x)-G(y), EcuaDP))
d d*
EcuaSeparable := x (E (x )) G(y) +yF(x) (d_yz G(y)j =F(x) G(y)

[ PRIMERA SOLUCION
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(44)



(lhs(EcuaSeparable) —x (% F(X)) G(y)
> EcuaSeparada = F(x)-G(y)
(rhs(EcuaSeparable) —x (% F(X)) G(y))
= simplify _
r (xg G(»v)
y [% G(y)] —x (— F(x)) + F(x)
EcuaSeparada = 4 =
i G(»v) F(x)
(> EcuaY = lhs (EcuaSeparada) =0
e
y [F G(y))
EcuaY = )C;?(y) =0

(> EcuaX = rhs(EcuaSeparada) =0

EcuaX := =0

(> SolY = dsolve(EcuaY)
SolY == G(y) =c,y + c,

(> Solx = dsolve(EcuaX)

SolX == F(x) =c,x

=> SolFinal :== u(x, y) =subs(cj =1, rhs(SolX) ) -rhs(SolY)
SolFinal :== u(x,y) =x (cjy + cz)

SEGUNDA SOLUCION
> EcuaSeparable

d d
x (E F(x)) G(y) +yF(x) [—2 G(y)] =F(x) G(»)
=> EcuaSeparadaDos =
(lhs(EcuaSeparable —x ( x)) Gy) — F(X)'G(J/)) ]
F(x)-G(y)
[ (rhs(EcuaSepamble - X (% ) ) — F(x)-G(y) ]
(x)-G

(& av)rman ()

G(y) F(x)

simplify{

=

= simplify

EcuaSeparadaDos :=

(> EcuaYY = lhs (EcuaSeparadaDos) =0

45)

(46)

“47)

(48)

49)

(30)

(1)
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(53)



> EcuaXX := rhs(EcuaSeparadaDos) =0

dy
EcuaYY = =0
G(y)
X (% F(x))
EcuaXX = — Flx) =0

(> SolXX := dsolve( EcuaXX)

SolXX = F(x) =,

(> SolYY = dsolve(EcuaYY)

SolYY i= G(y) =¢,\[y Bessell(1,2y) + ¢,/ BesselK(1,2/})

(> SolFinalDos := u(x,y) =subs(cl =1, rhs(SolXX) ) -rhs(SolYY)

SolFinalDos = u(x, y) =c,\/y Bessell(1,23 ) + ¢, [y BesselK(1,2 )

;> restart

=>

=FIN EXAMEN
>

(33)
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(37



