| > restart
| > with(inttrans) :
> u = Heaviside(z — 3)

(> plot(u, t=-2..10,y=-1.3)

u := Heaviside(t — 3)
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> U:= laplace(u, t, s)
e—35
U=
S

> r:= (t—3)-Heaviside(t — 3)

[ > plot(r, t=-2..10, y=-1..10)

r:= (t —3) Heaviside(t — 3)
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> R = laplace(r, t, s)
R = )

(> = Heaviside(z — 1) — Heaviside(z —2) — Heaviside(¢ — 3) + Heaviside(t — 4)
+ Heaviside(# — 5) — Heaviside(z — 6) — Heaviside(# — 7) + Heaviside(t — 8); plot(h, t =
-2..10,y=-3.3)
h .= Heaviside(t — 1) — Heaviside(¢t —2) — Heaviside(¢t —3) + Heaviside(¢t — 4)
+ Heaviside(f — 5) — Heaviside(t — 6) — Heaviside(z — 7) + Heaviside(z — 8)




(> H:= laplace(h, t, s)
Ss -6s -7s

-s -2s -3 -4 - -8
H::e e e +e -I;e e e +e G)

> castillo == 4- Heaviside(t — 1) + (¢t — 1) -Heaviside(¢t — 1) —2- (¢t —2) -Heaviside(t —2) + (¢
— 3)-Heaviside(t —3) — Heaviside(t —3) + (¢ — 5) -Heaviside(t —5) -2-(t — 6)
‘Heaviside(t — 6) + (¢t — 7) -Heaviside(t — 7) + Heaviside(t —9) + (¢ — 9) -Heaviside(¢
—9) —2-(t—10) -Heaviside(t — 10) + (¢ — 11) -Heaviside(# — 11) — 4-Heaviside(¢
— 11); plot(castillo, t=-1..15, y=-1..7)
castillo -= 4 Heaviside(r — 1) + (¢ — 1) Heaviside(r — 1) —2 (¢ — 2) Heaviside(r —2) + (¢
— 3) Heaviside(# — 3) — Heaviside(r — 3) + (¢ — 5) Heaviside(t —5) —2 (¢
— 6) Heaviside(t — 6) + (¢t —7) Heaviside(¢ — 7) + Heaviside(t —9) + (¢
—9) Heaviside(t —9) —2 (¢ — 10) Heaviside(z — 10) + (¢ — 11) Heaviside(z — 11)
— 4 Heaviside(r — 11
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> CASTILLO = laplace(castillo, t, s)

-s -11s -10s -9s -T7s -6s -5s -3s -
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CASTILLO = E

N 4e—s_4e—lls+e—9s_e—3s
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s +2-54+2
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> f:= invilaplace(F, s, t)
f:=Heaviside(t —2) e it2 (cos(t—2) —sin(t—2))

> g =-exp(a-t)-cos(b-t)
i g:= eatcos(bt)
> G = laplace(g, t, s)
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=> h = exp(a-t)-sin(b-t)

i h=¢e""sin(b 1)
> H:= laplace(h, t, s)

b

H=———F7F7—
(s—a)z-l-b2

;> restart
> Ecuacion = diff (y(1), 182) — 9-diff (y(1), t) +20-y(t) =2-exp(3-1) -cos(4-t)
2
Ecuacion = % y(t) —9 (% y(t)) +20y(t) =2 e3tcos(4 1)
[> Cond == y(0) =5,D(y) (0) =-2

;> with(inttrans) :
> EcuaTL = subs(Cond, laplace(Ecuacion, t, s))
EcuaTL := " laplace(y(1), 1, s) +47 — 5 s —9 s laplace(y(1), 1, s) + 20 laplace(y(1), 1, s)

__2(s—=3)
] (s—3)°+16
> SolTL = isolate( EcuaTL, laplace(y(t), t, s))
223 5o
SolTL := laplace(y(t), t,s) = (s = 3)2 +16
s —9s+20

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

457 40 109 s, 1

SolPart = y(t) = e’ (7Tcos(41) +6sin(41))

i 17 7 5 ° T ss
> plot([rhs(SolPart), rhs(diff (SolPart, t)) ],t=0..0.3,y=-50..10)

(10)

an

(12)

13)

(14)

15)

(16)

a7



107

_10,

_20,

_30,

_40,

_50,

0.1

0.2

0.3



