=> restart
FACULTAD DE INGENIERIA
DIVISION DE CIENCIAS BASICAS
ECUACIONES DIFERENCIALES
GRUPO 13 SEMESTRE 2025-1
SERIE 4
solucion

| > restart
| 1) Separacion de variables con una constante positiva

> Ecua = y-diff (u(x,y),x,y) +u(x,y) =0
Ecua ==y ( aazay

u(x, ))+u<xy> 0

| >
| SOLUCION
> EcuaSeparable := eval(subs(u(x,y) =F(x)-G(y), Ecua))

EcuaSeparable = y (E F(x ) ( G(y)) + F(x) G(y) =0

(lhs (EcuaSeparable) — F(x)-G(y))

y-diff (G(»), ) F(x)
(rhs(EcuaSeparable) — F(x)-G(y))

ydiff (G(y), ) F(x)

> EcuaSeparada =

d
a G()
EcuaSeparada = = —
S Pyt
dy
> EcuaX := lhs(EcuaSeparada) = B2
d
- F(x)
dx 2
EcuaX = Fo) =B
> EcuaY = rhs(EcuaSeparada) =B2
EcuaY := — f(y) =[32
y|5, 6 j
i ( ay V)
> SolX := dsolve(EcuaX)
SolX == F(x) =c, ¥

(> SolY = dsolve(EcuaY)

82
SolY == G(y)=c,y
(> SolGral = u(x,y) =rhs(SolX) -subs(cl =1, rhs(SolY) )
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— B B
SolGral == u(x,y) =c,e" "y 3
> comprobar = simplify(eval(subs(u(x, y) =rhs(SolGral), Ecua)) )
comprobar == 0 =0 )
;> restart
| 2) Obtener la serie coseno de Fourier
> f=x(2—x)
f=x(2—x) 10)
(> Intervalo =0 < x < 2
Intervalo =0 < x <2 a1
> plot(f,x=0.2)
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| X
> gi=—x"(2+x)
g:=—x(2+x) (12)
> plot(g, x=—2.0)
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| X
> h = Heaviside(x + 2)- g—Heaviside(x) ‘g + Heaviside(x) -f — Heaviside(x — 2) -f
h = —Heaviside(2 + x) x (2 + x) + Heaviside(x) x (2 + x) + Heaviside(x) x (2 — x) (13)
— Heaviside(x —2) x (2 — x)

> plot(h, x=—3.3)




-3 3
=> L:=2
L:=2 (14)
> a[0] = % int(hyx=—L..L)
4
a4 =3 15)
I - . N n-Pi
> a[n] := simplify| subs| cos(n-P1) = (—1)", sin(n-Pi) =0, T -int h-cos( 'x),xZ—L
_ —8—8 (=1
a, = s (16)
n
I - . w1 (. (nPi
> b[n] = szmplyfy(subs(cos(n-Pl) =(—1),sin(n-P1) =0, f-mt(hsm 7 X|x=—

b =0 a7




n-Pi

> STF :=a[0] + Sum(a[n]-cos( 'x),n= 1 ..inﬁnity)
o (—8—8(—1)”)(:05[ n;cx)

2 2
n=1 n T

n-Pi
L

STF =

4,
3

(18)

> STF500 :=a[0] + sum(a[n]-cos(

-xj, n=1 ..SOO) X

(> plot(STF500,x=0.2)
Ls-
1.5
1.4-
134
1.2-
114
1.0-
0.9
0.8-

0.7 A

o 05 s 2

= =

;> restart
| 3) serie coseno
> f:= Heaviside(x + a)-exp(—a-x) —Heaviside(x)exp( —a-x) + Heaviside(x) -exp(a-x)
— Heaviside(x — a) -exp(a-x)
f:= Heaviside(x + a) ¢ “* — Heaviside(x) e “" + Heaviside(x) ¢"* — Heaviside(x — a) ¢"* (19)

> L:=ua

L:=a (20)

> a[0] = expand(%-int(f,xZ—L..L))
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2 e Heaviside(a) 2 Heaviside(a) 2e” Heaviside( —a) 2 Heaviside( —a)
ay "= 7 - 7 - > + 72 (21)

> a[n] = expand(subs(cos(n-Pi) =( —-1)", sin(n-Pi)=0, = -int(f-cos( n-Pi -x),x=—L..L)

)) L L

24 Heaviside(a) e (—1)" 24’ Heaviside(a) 2 a* Heaviside(—a) e (—1)" 2
4, = 2 o 4 o 2 o 4 - 2 2 4 22
T n +a T n +a T n+a
+ 24 Heaviside( —a)
) 4
T n +a

> b[n] = expand(%-int(f-sin( nPi -x),x=—L..L))

L
b =0 23)
I 0 Pi
> STF = % + Sum(a[n]-cos( Lk ~x), n=1 ..inﬁnity)
STF — e Heaviside(a) _ Heaviside(a) _ e Heaviszide(—a) n Heavisi(ie(—a) 24)
a a a a

24" Heav1s1de( a) e’ (—1)" _ 2 a” Heaviside(a)

ap

n n +d* 1t2 n +d*
2 ¢° Heaviside( —a) e (=1)" 2 d*Heaviside(—a) ] ( nmx j ]
— > + 2 cos
2 4 2 4 a
T n +a T n +a
| > restart
| 4) obtener la solucion para constante positiva
> Ecua = diff (u(x, t), 182) =9-diff (u(x, t), x$2)
s s
Ecua == — u(x,t) =9 — u(x,t 25
o L) =9 uln) 25
> EcuaSeparable := eval(subs(u(x,t) =F(x)-G(t), Ecua))
2 2
EcuaSeparable = F(x) d—z G(t) | =9 d—2 F(x) | G(t) (26)
dr dx
[ lhs (EcuaSeparable)  rhs(EcuaSeparable)
> E da = =
cuaSeparada 9 F(x)-G(1) 9 Flx)-G(1 )
E = = 2
cuaSeparada 9G(1) Fx) 27)
> EcuaT = lhs(EcuaSeparada) =beta’
&
o
Ecual = ———— =P (28)



> EcuaX := rhs(EcuaSeparada) =beta’

(> SolX = dsolve(EcuaX)
SolX :== F(x) =c, P 4 c, e P
(> SolT := dsolve(EcuaT)
SolT := G(t) =c, e PP 4 c, P!
(> SolGral = u(x,t) =simpliﬁ1(subs(cl =1,c,=1, rhs(SolX) ) -rhs(SolT) )
SolGral = u(x, 1) =e" (779 (P4 1) (c2 Pl c1>

;> restart
)
> fi=x

fi=x
[> L:=Pi

L=m
= .
> a[0] = f-mt(f,xZ—L..L)

a, =0
) 1 p
> a[n] = z-int(f-cos( LES -x),xZ—L..L)

a =0

> b[n]:= subs(cos(n-Pi) =(—1)", sin(n-Pi) =0, %-int(f-sin(

Pi
nL ! -x),xZ—L..L))

2 _1 n
bn I:——( )
n

> STF4 = sum(b[n]-sin( ”Ll ‘x),nZI..4j

2 sin(3 in(4
STF4 = 2 sin(x) — sin(2 x) + Sm3( x) _ Sm(z X)

o
> STFS00 = sum(b[n]-sin( ”Ll ‘x),nZI..SOOJ :

> plot(STF500,x=—L..L)
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> 0= &P (yz)

1 —x

(> DerYY i= diff (u,52)

> expand(DerYY — xz-u)

> u = f(x)-exp(xy) +g(x)-exp(—xy
u=f(x)e’ +g(x)e ™

)

e’
0=

DerYY = f(x) x* ¢ + g(x) X e

0

_> EcuaHom = diff (v(x,y), y$2) — xz-v(x,y) =0

—xX +1

3 -
2
1 -
™ _3& _® _=x = ® 3z
4 2 4 2 4
X
—1-
_2 .
_3 .
;> restart
| 6) obtener la Ecuacion cuya solucion
eXply
> f(x)-explry) + glx)-exp(—x) + TP
£ €+ glx) e —e
X +1
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43)



> pdsolve( EcuaHom)

> pdsolve( EcuaNoHom)

| > restart

2

> EcuaNoHom = lhs (EcuaHom) = QQ
EcuaNoHom =

&
»

;7) resuelva para constante separacion positiva

> Ecua = k- (diff (u(r, t), r$2) + diff (u(r, t), r)) =diff (u(r, t), t)
0

Ecua ==k (iz u(r,t) + o u(r,t)

or

¢’

/a

> EcuaSep := eval(subs(u(r,t) =F(r)-G(t), Ecua))

d d
EcuaSep ==k([¥ F(r)) G(t) + (5 F

v(x,y)=e " f(x) + e fi(x) =

EcuaHom = % v(x,y) — X v(x,y) =0

v(x,y) =f,(x) e_xy—l-fz(x) e’
_> Q0 = simplify(eval(subs(v(x,y) = Q, lhs (EcuaHom))))
00 =

v(x,y) — X v(x,p) =€

e

¥ =1

0
jZE u(r t)

g) Gm) =F( |

lhs (EcuaSep) rhs(EcuaSep)
> E = =
cuaSeparada factor( -F(r)-G(1) j -F(r)-G(1)
&’ d d
el F(r) + O F(r) m G(1)
EcuaSeparada := FO) = kG0
> EcuaR := lhs(EcuaSeparada) = B2
& d
— F(r)+ — F(r)
FeuaR = dr dr :Bz
cuaR = FO)
> EcuaT := rhs(EcuaSeparada) =B2
d
4 ¢
EcuaT = KG(r) =
(> SolR = dsolve(EcuaR)
{ 1+,/4l32+1]r [ L_J4pr+l |
SolR = F(r)=c,e’ > °? +ee 22
=> SolT := dsolve(EcuaT)
szt
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> SolGralPos := u(r, t) =rhs(SolR) subs(cl 1, rhs(SolT) )
[_1+_J4Bz+1 ) [_1__J4BZ+1 A
SolGralPos = u(r,t) = |c, ¢ : : +c,e ? : P (56)
> Comprobar = simplify(eval(subs(u(r, t) =rhs(SolGralPos), lhs(Ecua) — rhs(Ecua) =0)))
Comprobar == 0=0 (57)
;> restart
| 8) Serie de Fourier
> fi= T — X
fi=n — (58)
(> L:=Pi
L=mn 59)
> plot(f,x=—L..L)
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> a[n] = subs(cos(n-Pi) — (=1)", sin(n-Pi) =0, %-int(f-cos( ”Lpi -x),x=—L..L))
4(=1)"

a, =——— (61)
n

> b[n] = subs(cos(n-Pi) = (—=1)", sin(n-Pi) =0, %jnt(f'sin( "'LPi 'x),xZ—L..L)j

b =0 (62)
—3 .P‘
> STF = % —I—Sum(a[n]-cos( ”L‘ -x),nZI..inﬁnityj
2 0
2 4(—1)"
STF = Tn + (— (=1) cos(nx) J (63)
n=1 n

> STF500 = % +sum(a[n]-cos( LES

-x), n=1 ..500) :
(> plot(STF500, x=—L..L)

- 3m = T 0
4

2 4

NI
(SYFERE

;> restart
| 9) resolver EDenDP para alpha = 1
> Ecua = diff (u(x, t),x) — 3-diff (u(x, t), t,x) + diff (u(x, 1), 182) =0

(64)



0
Ecua == — u(x,t) — 3 . u(x,t) + o u(x,t)=0

ax ’ Ot oF
> EcuaSep := eval(subs(u(x,t) =F(x)-G(t), Ecua))
d d*
EcuaSep := (a F(x)) G(1) ( ) ( ) F(x) (y G(I)J—O
[lhs(EcuaSep) (F( ) [ G(t )jj)
> EcuaSeparada := simplify “Fo) 3. dlﬁ‘ .
(rhs(EcuaSep) - [F(x ]
= simpli
P = (R0 (Gl — 3dif (G
d &
a ") dr
EcuaSeparada = — Fx) =
G(t)—3 E G(t)
(> EcuaX = lhs (EcuaSeparada) =1
< F)
EcuaX = — Flx) =1
(> EcuaT = rhs(EcuaSeparada) =1
2
Lo
dr’
EcuaT := q =1
G(t) —3 m G(t)
(> SolX := dsolve(EcuaX)
SolX = F(x)=c,e "
=> SolT = dsolve(EcuaT)
(=3+yT13)¢ _(34+yT3):
SolT = G(t) =c, e 2 +c,e
=> SolGral = u(x, t) =subs(c1 =1, rhs(SolX) ) -rhs (SolT)
(=3+yT13)¢ _(34+yT3) ¢
SolGral == u(x,t) =e"" (c,e ? +c,e
> Comprobar = simplify(eval(subs(u(x, t) =rhs(SolGral), Ecua)))
Comprobar == 0=0
_> restart
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