Description Time domain Laplace domain
Definition ft)y=LYHF(s)} F(s)=L{f(t)} = /0 f(t)e st dt
Linearity g(t) = af(t) G(s) = aF(s)
g9(t) = f(t) + h(t) G(s) = F(s) + H(s)
Differentiation g(t) = d{iit) G(s) = sF(s) — f(0)
2
0 =0 G(s) = P (s) — sf(0) - L
g(t) = d”fit) G(s) =s"F(s) — s”_lf(O) — sn_zﬁ(O) —-...
dt 2dn_3f dn—2f dt dn—lf
- din—2 (0) - din—2 (O) - dgn—1 (0)
Integration g(t) = 000 f(t)de G(s) = %F(s)
[e.9] o0 1
o) = [ [ swaea G(s) = 5 F(s)
Unit step ft)=1 [ F(s) = %
Unit ramp fit)y=t i F(s) = 2
Unit parabola f(t) =t i F(s) = 3
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Description Time domain Laplace domain

Definition F(t) = L7HF(s)} F(s) = L{f(t)} = /0 C retat

Powers of t fit)y=t"

Exponential decay — f(t) = e %
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Pure delay T ft) =gt —-T) F(s) =e*TG(s)
1 ift>T>0 e—sT
Delayed unit step ft) = | F(s) = -

0 otherwise

1 ift=0
Unit impulse ft) = I F(s)=1
0

otherwise
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Description

Definition

Time domain

f(t) = L7HF(s)}

Laplace domain

F(s) = £0f@) = [ reat

Rectangular pulse

Sinusoid

Compound signals

1 ifo<t<T
f@t) =

0 otherwise

f(t) = sin(wt)

f(t) = cos(wt)

f(t) = e sin(wt)

f(t) = e % cos(wt)

f(t) =1 — cos(wt)

295 T =<

N NN

o 1
F(s)= 5
F(s)= 53
PO~
r
PO =S
Fls) = 52(51+ a)
F(s) = s(sj—a)Q
F) =
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Description Time domain Laplace domain

Definition £ = L7{F(s)} F(s) = £{f(t)} = /0 C retat
py = L=< F(s) =
b—a ‘& § ~ (s+a)(s+b)

_ [ _ ab
f(t)_l_b—ae t+b—ae t / F(S)_s(s—l—a)(s—i-b)

e—at 1
f(t)—m“' J¥ F(s)_(s—i—a)(s—i-b)(s—i—c)

2

Second order f(t) = ——=e"“'sin (w 1- sz) F(s) = + 22} + w?
s ws +w

2

T (s2 + 2Cws + w?)

f(t) =1+ Areh" 4 Age™ F(s)

where a,T,w € R and n € N are constants; t,7 € R > 0 are time; and s € C is the Laplace operator; and
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