
LAPLACE TRANSFORMS

L{f(t)} =
∫

∞

0

e−stf(t)dt = F (s)

f(t) F (s)

1 1/s

t 1/s2

tm m!/sm+1

tν , (ν > −1) Γ(ν + 1)/sν+1

e−at 1/(s + a)

sin bt b/(s2 + b2)

cos bt s/(s2 + b2)

sinh bt b/(s2 − b2)

cosh bt s/(s2 − b2)

sin bt − bt cos bt 2b3/(s2 + b2)2

sin bt + bt cos bt 2bs2/(s2 + b2)2

t sin bt 2bs/(s2 + b2)2

te−at 1/(s + a)2

u(t − c) e−cs/s

e−atf(t) F (s + a)

tf(t) −F ′(s)

f(t − c)u(t − c) e−csF (s)

f ′(t) sF (s) − f(0)

f ′′(t) s2F (s) − sf(0) − f ′(0)

f ′′′(t) s3F (s) − s2f(0) − sf ′(0) − f ′′(0)
∫

t

0

f(τ)dτ F (s)/s

In this table, a and b are any real numbers, c is any non-negative real
number, m is any non-negative integer, ν is any real number larger than −1,
Γ(ν + 1) =

∫

∞

0
e−xxνdx and u(t) is defined by

u(t) =







0, if t < 0
1

2
, if t = 0

1, if t > 0


