Laplace Transforms of Piecewise Defined Functions
The following formulas are in the text:

0 0<1t<a,
O Ta>0md o) = ue-afe-0-{, . S,

then L{u(t —a)f(t —a)} = e *L{f(t)}.

(ii) If a > 0 and L7HF(s)} = f(1),
then L~He ™ F(s)} = u(t —a)f(t — a).

The following may be helpful in practical computations.

) If 0 and a() — 0 0<t<a,
(iii) If @ > 0 and g(t) = £#) >

then L{g(t)} = e “L{f(t +a)}.

. f(t) 0<t<a,
(1V)Ifa>Oandg(t):{0 >
then L{g(t)} = L{f (1)} — e L{f(t +a)}.
0 0<t<a,
(V)If0<a<bandg(t){f(t) a<t<b,
0 t>b,
then L{g(t)} = e “L{f(t+a)} —e " L{f(t+b)}.
fo(?) 0<t<ay,
(vi)If 0 < a; <ap <---and g(t) = Jit) oSt ay,
fa(t) az <t < a,

then

L{g(t)} = L{fo()} — e " L{fo(t + a1)}
+e " L{fi(t + ar1)} — e L{f1(t + az)}
+e P L{fo(t + az)} —e B L{fo(t + a3)}
_'_ e



0 0<t<m/2,

Example for (iii). For g(t) = {sin(ﬁ) t>m/2

we have

L{g(t)} = e ™PL{sinT(t + m/2)} = e ™2 L{sin(Tt + Tr/2)}
= e ™2 L{— cos(Tt)} = —e /2 i

2449
in(7t 0<t<m/2
Example for (iv). For g(t) = {Zlﬂ( ) ¢ >_ /2 i
= /4,

we have

L{gt)} = L{sin(7t)} — e ™2 L{sin 7(t + 7/2)} = L{sin(7t)} — e ™2 L{— cos(Tt)}
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0 0<t<5,
Example for (v). For g(t) =} ¢ b <t<8§,
0 t>8,
we have
L{g(t)} = e " L{(t+5)"} — e ™L{(t +8)"}
= e L{t? + 10t + 25} — e 3 L{t* + 16t + 64}
=e ™ (2577 + 10577+ 2557") — e (2570 + 16577 + 6457") .
(7 0<t<l,
t2 1<t<?,
Example for (vi). For g(t) =< 0 2<t<3,
t3 3<t<d4,
L0 t >4,
we have

L{g(t)} = L{T} — e L{T}
+e L{(t+1)*} — e EL{(t +2)*}
+e 3 L{(t+3)3} — e B L{(t +4)°}
=L{7} —e"L{T} + e "L{t? + 2t + 1} — e #L{t* + 4t + 4}
e 3 L3+ Ot2 4 27t 4+ 27} — e B L{t3 + 12t 4 48t + 64}
=75 —e ™ (Ts7) +e (25 + 252+ s7") —e P25 +4s 2+ 457"
e (657 4 18572 + 27572 42757 1) — e (657 + 24573 4 48572 + 6457 )
=75 e (25 + 252 —6571) —e (2573 + 457?457
e (657 4+ 18572 427572+ 27s71) — e (657 + 2457 + 48572 + 6457 1)



