6.3: Step functions.

0 t<ec

Graph u.(t) = { 1 >,




ol 2t <D
Graph f(£) = 2t + u. (t)[sin(t) — 2t] = { S Infb) .

—& > 4
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 f1, ift < 4;
_<f2, if4§t<5;
fg, 1f5§t<10,
\ fg, ift > 10;

Example: f(t)

Hence
F@) = f1(t) +ua(®)[fo(t) — fr(D)] + us(t)[f3(t) — fo(2)]

+u10(t)[fa(t) — f3()]
Partial check:

Ift =3 f(3) = f1(3) +0[f2(3) — 1 (3)
+0[f3(3) — £2(3)] + O[f4(3) — f3(3)] = £1(3)

Ift=9: f(9) = f1(9) + 1[f2(9) — f1(9)]
+1[£3(9) = f2(9)] 4 0[£4(9) — f3(9)] = f3(9)

Examples:
f(t) = 22 ?zﬁé <2 implies f(t) =0+~ L{?(e)&q: (.')]
= U (£) ¢~

2
g(t) = {g ?;—; <3 implies g¢(t) =



t 0<t<5
J(t) = { 2 5<tq8 implies
et t>8

ity= 17+ ugﬁ')[?“‘f]# Cg?(é)):c'éu)_,]

Formula 13: £(u()f(¢ ) = e =F(s) = € J (€(4)
led 5(«6) = £ (t+ &)
GU-0) = F(k-cte) = £LE)

Z (0.8 F9) = L (1@ g(é-3)
o "G (5 ) rbts

4:,13‘ ~c 1 (5 (ﬁé))
P D)
Forend 13

Z(u.te)- 4@6)> = e 7€)




Formula 13:/ L(u(t) f(t — ¢)) = e L f(t)). §u65++ " Iﬁba
o P? £,
Let g(t) = f(t+c). Then g(t —¢) = f(t —c+c¢) = ;o(t).
Thus
L{uc(t)f(t)) = L{uc(t)g(t — c)) = e7*L(g(¢))
— e~ L(f(t+ ).
/ or equivalently
L{uc(t)f(t)) = e L(f(t +¢)).
In other words, replacing ¢t — ¢ with t is equivalent to
replacing ¢ with t 4 ¢
Find the LaPlace transform of the following:
a.) L(ug(t)(t?—2t+1)) = I}
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vse 1Y XU O €H = e~ (€ W)
Z(agfé)(é o) = e s L(EE+3)
va‘é’Ve p[’é) ”é 7 £+ /
= O(4#3) = (£+43)7- 2(¢+3) + ]
L T2t -l ] = LAY
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b.) L(ug(t)(e™5)) = /

c.) L{uz(t)(t%€*)) =

Find the LaPlace transform of

0 t<3
d) g(t) — {et—3 >3

0 t<3 “ |
e.) f(t) = { 9 3; t<4 ‘F({’) O + L{3(S—0>+L¢1(g4
oo red P ARXACT

Formula 13: L(ue(t) f(t — ¢)) = e~ L(F(t)).
Let F(s) = L(f(2)).
Then L71(F(s)) = L7THL(f () = f(?)-
Thus £-1(e~**F(s))

= L7He ™ L(f(t)) = uc)f(—c)
where f(t) = L~1(F(s))

Find the inverse LaPlace transform of the following:




b)) L(ua(t)(e8)) = La.s‘f‘ wte K
e - € 25 4(& s 3(4-:«1))

—2.
Find the LaPlace transform of | € SCZ (Cf 16+ Lf) ﬁ e

d.) g(t) = {O s 150 il
et=3 ¢t>3 - _25 & 36
0 t <3 ¢ gﬂ(f )I’%Z’(fe )

0=z, 5 ]

Formula 13: L(uc(t)f(t — ¢)) = e~ L(f
Let F(s) = L( f(tf; ""2“4 o
Then £-Y(F(s)) = £ f(t é@ o )2 55‘3/
Thus £-X(e=F(s)) | /(e " ((0) > © = £

=ﬁ_1(6_csﬁ(f(t))) = uc(?) f(t — ) (F))
where f(t) = £~1(F(s))

Find the inverse LaPlace transform of the following:




