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The Laplace transform

The Laplace transform of f (t) is F (s) defined by

F (s) = L{f (t)} =

∫ ∞

0
e−stf (t)dt.

function f(t), t > 0 Laplace transform F (s)
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Linearity:

L{f + g} = L{f}+L{g}, L{kf} = kL{f}.

Shift theorems: If L{f (t)} = F (s) then

L{e−atf (t)} = F (s + a).

L{u(t − d)f (t − d)} = e−sdF (s) d > 0.

u(t) is the unit step or Heaviside function.

Laplace transform of derivatives and integrals:

L{f ′} = sF (s) − f (0).

L{f ′′} = s2F (s) − sf (0) − f ′(0).

L

{

∫ t

0
f (t)dt

}

=
1

s
F (s).

The convolution theorem:

The Laplace transform of f (t) ∗ g(t) is F (s)G(s)
where

f (t) ∗ g(t) =

∫ t

0
f (t − λ)g(λ) dλ = g(t) ∗ f (t).
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