restart
Ecua == diff (y(x, t), x) + diﬁ(;(y(x, t),x,t) —diff (y(x,t),t) =0

Ecua = O y(x, t) + % y(x, t) — o y(x, 1) =0 1
EcuaDos := eval(subs(y(x,t) =P(x)-Q(t), Ecua))

EcuaDos = (% P(x)j o) + (% P(x)) (% Q(t)j — P(x) (% Q(t)) =0 )

EcuaSepUno := lhs(EcuaDos) + P(x) (% Q(t)) =rhs(EcuaDos) + P(x) (% Q(t))

d d d d
EcuaSepUno = (a P(x)) o(t) + (a P(x)j (E Q(t)) =P(x) (E Q(t)j (&)
, .. (lhs (EcuaSepUno) ) (rhs(EcuaSepUno) )
EcuaSepFinal := ) =
cuaSepFinl = simplf o +aif (01).1)) )d P(x)- (1) + diff (Q(1), 1))
G I l()
EcuaSepFinal := P = q C))
0(1) +  0(1)
EcuaX := lhs(EcuaSepFinal) = alpha
d
< P(x)
EcuaX := Px) =0 S)
EcuaT := rhs(EcuaSepFinal) = alpha
d
o 2
Ecual = d =a (6)
0(1) + - 0l1)
EcuaXcero := subs(alpha=0, EcuaX)
< )
EcuaXcero := Pix) =0 @)
EcuaTcero := subs(alpha=0, EcuaT)
d
<+ o
EcuaTcero := d =0 (t))
0(r) + - 0(1)
SolXcero := dsolve( EcuaXcero)
SolXcero = P(x) =c, &)

SolTcero := dsolve(EcuaTcero)

SolTcero = Q(t) =c (10)

1

SolGralCero = y(x,t) = _CI
SolGralCero = y(x, t) =c, 11



> EcuaXpos = subs(alpha= [32, EcuaX)

d
— P
EcuaXpos = dx—(X) =B2
PP
> EcuaTpos = subs(alpha= [32, EcuaT )
d
o 2 )
EcuaTpos = q =B
0() + - 01

> SolXpos := dsolve( EcuaXpos)

2
SolXpos = P(x) =c, el

> SolTpos := simplify(dsolve(EcuaTpos))
B
SolTpos == Q(t) =c, e (B=1) (B+1)

> SolGralPos = y(x, t) = (subs(cl =1, rhs(SolXpos) ) (rhs(SolTpos))

o B
2 —
SolGralPos = y(x, t) =P Te,e (B=1) (B+1)
> EcuaXneg = Subs(alpha=—[32, EcuaX )
d
— P
o = PW) ;
cuaXneg = —————— = —
TP
> Ecualneg := subs(alphaz— Bz, EcuaT)
d
a OV 2
EcuaTneg = i =—0
t) + — t
0(1) + - 0(1)
> SolXneg := dsolve( EcuaXneg)
_g2
SolXneg == P(x) =c, e b
> SolTneg := dsolve(EcuaTneg)
p 1

SolTneg == Q(t) =c, e B

=> SolGralNeg = y(x, t) = (subs(c] =1, rhs(SolXneg) ) (rhs(SolTneg) )

_ P
g2 2
SolGralNeg = y(x,t) =e P Te,e pe
(> SolGralPos
B«
(B=1) (B+1)

_ B
y(x,t)=¢" "¢, ¢

(12)

13)

(14)

15)

(16)

a7

(18)

19)

(20)

(e3y

(22)



> SolGralCero
y(x, t) = ¢
_> Ecua

L )+ o ) = — () =0
axy(x’) ataxy(x’) aty(x’)_

> ComprobarUno = simplify(eval(subs(y(x, t) =rhs(SolGralCero), Ecua)))
ComprobarUno == 0 =0

> ComprobarDos = simplify(eval(subs(y(x, t) =rhs(SolGralPos), Ecua)))
ComprobarDos == 0 =0

> ComprobarTres := simplify(eval(subs(y(x, t) =rhs(SolGralNeg), Ecua)))
ComprobarTres := 0=0

> FEcuaDos

d d d d
(& Pw 0w+ (g P ) (4 00 ] =P [ 0w ] =0
> EcuaSepTres := lhs(EcuaDos) — ((% P(x)) (% Q(t)j — P(x) (% Q(t)))
d d d
=rhs(EcuaDos) — ((a P(x)) (E Q(t)) — P(x) (E Q(t)))
d d d d
EcuaSepTres := (a (x)j o(t)=— (a P(x)) (E Q(t)) + P(x) (E Q(t))
i o lhs (EcuaSepTres)
> FEcuaSepTresFinal = hQ(lf;)'(I;(x)T_ a;iﬁ‘(P(x),x))
— simpli rhs(EcuaSepTres
s G- (pie) =i (75,7 2 d
TP 400
EcuaSepTresFinal := d = 00
P(x) — o P(x)
=> EcuaSepFinal
d d
w W g ow
d
P om+ S o
:> restart
| SERIE TRIGONOMETRICA DE FOURIER
> fi=-exp(—2-1)
] fr=e 2
(> L=2
L:=2

(> plot( f,1=—2.2)

(23)

(24)

(25)

(26)

@7

(28)

(29)

(30)

(€2Y

(32)

(33)



—1 0 1 2

> a[0]:= l-int(ﬁt=—L..L);evalf(%,3)

L
) e e~
“©= g T4
13.6 G4
[ ) ) ) . 1 n-Pi
> a[n] = SubS(Sll’l(lfl'Pl):O, cos(n-P1)=(—1)", z-mt(f-cos( 7 -t),tZ—L..L))
—4e™t (=1)"+4¢ (1)
a, = ( S )2 (=1) 35
nm + 16
[ ) ) ) . 1 . ( nPi
> b[n]:= subs(sm(n-Pl)=O,cos(n-P1)=(—1),Z-mt(f-sm( 7 -t),tz—L..L))
, ::_e_4(—1)"7tn2—e4(—1)"nn 36)
n 2
nm + 16

> ff= %0] -I—sum(a[n]-cos(
> plot(ff.1=—L.L)

Pi Pi
”Ll -t) +b[n]-sin( ”Ll -t),nZI..lOOO) :




50

=> plot(f,t=—2.2)

(> plot({fff}, 1=—1..—0.99)

> plot({f.ff}, t=—1..—0.5)

t

40
30
20!
10-
P —1 0 1 2
t
1 2
t
738
736
7 34
732
7 30
798
7,26
—1  —0998  —0996  —0994  —0.992  —0.990



> plot({f.ff}, t=—0.1.0.1)




| > restart
> g := Heaviside(#) — Heaviside( — 1)
g = Heaviside(#) — Heaviside(r — 1) 37

> plot(g, t=—2.2)
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0.6 -

0.4 -

0.2 -

-2 —1 0

> h :=—Heaviside(t + 1) + Heaviside(?) : plot(h, t=—2..2)




—0.2 1

—0.41

—0.6 1

—0.8 1

[u By

> k=h+g:plot(k,t=—2.2)




0.5 1

> a[0] = %-int(k, t=—L.L)

> STFk = sum(b[n]-sin(
> plot(STFk,t=—L..L)

—0.5

[u By

nTt

o
”Ll -tj,n=1..1000) :

(38)

(39)

(40)

41



0.5 -

—0.5 -

o )

Heaviside(#) — Heaviside(t — 1) 42)
> J = Heaviside(¢ + 1) — Heaviside(¢) : plot(j, t=—2..2)

> g




[u By

0.8 1

0.6 -

0.4 -

0.2 -

> [:==j+ g plot(l,t=—2

—1 0 1

2)

[ :== Heaviside(t + 1) — Heaviside(t — 1)



0.8 4
0.6 4
0.4 1
0.2 1
-2 —1 0 1 2
t
L:=2
L:=2 43)
al0] == %-int(l, t=—L.L)
a, =1 (44)

P
an] = f-int(l-cos( et

a = ——"" 45)
nT
1 (. (nPi \
b[n] = zwnt(l sm( 7 t),t— L..Lj
b =0 (46)
STFI = a[20] —l—sum(a[n]'cos( ”'LPI -t),n=1..1000):

plot(STFL, t=—2.2)
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