6.3: Step functions.

0 t<c

Graph u.(t) = { | >

Graph g(t) = sin(t).

Graph h(t) = u,(t)sin(t).



<

Graph f(t) = 2t + ur(t)[sin(t) — 2t] = { t>m

0<t<4
h(t) = {?n(t) t>4

implies h(t) =



| ) fo, 4Lt <y
Example: f(t) = « £, if5 <t < 10:
g, B2 10;

Hence
f(t) = f1(t) +ua(t)[f2(t) — f1(8)] + us(t)[f3(t) — f2(2)]

Fu10(t) [ fa(t) — f3(¢)]
Partial check:

If t =3: £(3) = f1(3) + 0[f2(3) — f1(3)]

+0[f3(3) — f2(3)] +0[f4(3) — f3(3)] = f1(3)
Ift=9: f(9) = f1(9) + 1[f2(9) — f1(9)]

+1[f3(9) — f2(9)] + 0[f4(9) — f3(9)] = f3(9)
Examples:
fo={p [ S5°7 implies f(t) =



t 0<t<bh
j(t):{Q 5<t<8 implies
el t>8
J(t) =

Formula 13: L(u.(t)f(t —c)) = e “*F(s)



Formula 13: L(u.(t)f(t —c)) = e “L(f(1)).

Let g(t) = f(t 4+ c¢). Then g(t —c¢) = f(t — c+ ¢c) = f(¢).
Thus

L(uc(t)f(t) = Luc(t)g(t —c)) = e “L(g(t))
= e  “L(f(t+ ¢)).

or equivalently

L(uc(t)f(t)) = e LIf(t+¢)).

In other words, replacing t — ¢ with t is equivalent to
replacing ¢ with ¢ + ¢

Find the LaPlace transform of the following:

a.) L(uz(t)(t?—2t+1)) =




b.) L(ua(t)(e™™))

c.) L(ua(t)(t?e™))

Find the LaPlace transtform of

0 t <3
) gt ={ s S5

0  t<3
e.)f(t):{S 3<t<4
t—5 t>14

Formula 13: L(u.(t)f(t —c)) = e “L(f(1)).
Let F(s) = L(f(1)).
Then L7(F(s)) = L7HL(f (1)) = f(1).

Thus L1 (e F(s))

where f(t) = L™Y(F(s))

Find the inverse LaPlace transform of the following:




g) L—l(e—s 25—5 ) _

s24+6s+13




