;> restart
> Ecua = diff (y(t), 182) —2-diff (y(t),t) +2-y(t) = (t —5) -Heaviside(t — 5)
2

d

Ecua = d—y(t) -2 ( & y(t)) +2y(t) =(t—5) Heaviside(z — 5)

dr

=> Cond == y(0) =0,D(y)(0) =1

=> QO = rhs(Ecua)
Q= (t—5) Heaviside(t —5)

> plot(0, 1=0..10)
5,

4,

3,

| > with(inttrans) :

> Ecualap := subs(Cond, laplace(Ecua, t, s) )
=55

EcuaLap = s laplace(y(t),t,s) — 1 —2 s laplace(y(t),t,s) + 2 laplace(y(t), t,s) = € 3

S
_> SolLap = isolate( EcuaLap, laplace(y(t), t,s))
-5
S +1
SolLap = laplace(y(t), t,s) = ZS—
i s —2s54+2
> SolLapFinal = simplify(SolLap)
2 -5
s +e

SolLapFinal := laplace(y(t), t, s) = 55
s (s —2s+2)

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

SolPart = y(t) =¢'sin(t) + % e~ cos(t—5) (-1 + Heaviside(-¢+5)) + % Heaviside(t

| —5)(-4+41)
> plot([rhs(SolPart), rhs(diff (SolPart, t))],t=0..3)
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_10,

_15,

> Ecua

d2
— () =2
i ar
> SolPart

+ 1)

=> restart

Sist[1]; Sist[2]

%y(t)) +2y(t) = (t—5) Heaviside(t — 5)

y(t) =¢'sin(t) + % e “7cos(t—5) (-1 + Heaviside(-7+5)) + % Heaviside( — 5) (-4

> CompUno = eval(subs(t=0, SolPart) )

CompUno =y(0) =0

=> CompDos = D(y) (0) =eval(subs(t=0, rhs(diff (SolPart, t))) )

CompDos :=D(y)(0) =1

> Sist = diff (y[11(2), ) =2-y[1](¢) +3-y[2](2), diff (y[2]1(2), ) =y[1](¢) +4-y[2](2) :

0 =200 +3 3,00

d
Eyz(l) :yl(l) +4y2(l)
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(12)



> Cond = y[11(0) =1,y[2](0) =-1
Cond :=y(0) =1,y,(0) =-1

(> Ad = array([[2,31, [1, 4]])
2 3

1 4

AA =

> Xcero := array([1,-1])

;> with(linalg) :
> MatExp = exponential(AA, t)

iet-l—ieSt ieSt_iez
4 4 4 4
MatExp .=
LeSt_iez iet—i-ieS[
4 4 4 4
(> SolPart == evalm(MatExp &* Xcero) : y[1](¢t) =SolPart[1]; y[2](t) =SolPart[2]
_3 1 5
» (1) = y e, ¢
(1) :_% St % o
_> restart
> Ecua = diff (z ), x$2) + 6-diff (z ), V) =z(x,y)
0

Ecua = % z(x,y) +6 (— z(x,y)) =z(x,y)

dy

| Con una constante de separacion positiva

> EcuaSeparable = eval(subs(z(x,y) =F(x)-G(y), Ecua))
2
EcuaSeparable := (d—z F(x)] ) +6F(x (i ) F(x) G(y)
dx d

(lhs(EcuaSeparable) —6 F(x) (diy G(y) ))

> EcuaSeparada =

F(x)-G(y)
o [ (rhs(EcuaSepamble) — 6 F(x) (diy G(y))) ]
= simplify P -GO)
LR o) - (5 6w
EcuaSeparada := d’ = 34
= F(x) G(y)
> EcuaX := lhs(EcuaSeparada) = [32
cuaX = Flx) =B

> EcuaY = rhs(EcuaSeparada) = BZ

13)

(14)

15)

(16)

a7

(18)

19)

(20)

ey



=> SolX = dsolve( EcuaX)
SolX:=F(x)= Cle P+ 26

=> SolY := dsolve(EcuaY)

1
Sol¥=Gly) = Cle 60 NETDY

B SolGral == z(x,y) =rhs(SolX) -subs(_CI =1, rhs(SolY) )
1

i SolGral :=z(x,y) = (_CI e_Bx+_C2 ) e ©
> Ecua
¢ )+6(a( )) (x, )
— z(x, y —z(x,y) | =z(x,y
i &’ o
> Comp = simplify(eval(subs(z(x,y) =rhs(SolGral), Ecua)))
pr— < Br+ ¢y pr— < Br+ v
Comp:=¢  ° 6" cr1+e S 6" c2=(cre®
1
-—B-D@B+1y
|+ .2 eh)e ©
> ComDos = simplify(lhs(Comp) — rhs(Comp) ) =0
i ComDos =0=0
| > restart
> f==exp(2-1)
i f= !
> L:=2
i L:=2
— L _ . al0]
> al0]: I int(f,t=-L..L);C: )
L a4, 1 4
ap: 4 e  + 4 e
L a4, 1 4
C: 2 e + 2 e

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

4

4t (-1 =4t (-1)"

a =

" T+ 16
> b[n] = subs(sin(n-Pi) =0, cos(n-Pi) =(-1)", %-im‘(f-sin(
b (-1 "mntet (-1)" wn
n° 2 2
Tn+16
n-Pi

> STFf=C +Sum( (a[n]-cos( 7

-t) +b[n]-sin(

—B=DB+1y

n-Pi
‘t|,t=-L.L
)
n-Pi
‘t|,t=-L.L
Lt

nLPi -t) ), n=1 ..inﬁnily)

(22)

(23)

(24)

(25)

(26)

@7

(28)

(29)

(30)

(€2Y

(32)

(33)



oo 4 \n__ -4, 4\n L
1 (4¢" (-1)"—4e™*( 1))005(2117151‘)

STEf=-L et Lt > 5 (34)
8 8 T’ +16
(—e4(—1)”ﬂ:n +e_4(—1)"1tn) sin(%nnt)
+ S
T n +16
> STF500 = C—I—sum((a[n]-cos( n-Pi -z) +b[n]-sin( ”Lpl -t)),nZI..SOO) :
[> plot([ f, STF500], t=-0.1..0.1)
1.2
1.1+
010  -005 0 005 0.0
t
-,
i e?! (35)
=> restart

| >



