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The Fourier transform

The Fourier transform of f (t) is F (ω) defined by

F{f (t)} =

∫ ∞

−∞
f (t)e−jωtdt = F (ω).

The inverse Fourier transform is given by

F−1{F (ω)} =
1

2π

∫ ∞

−∞
F (ω)ejωtdω = f (t).

function f (t) Fourier transform F (ω)

Au(t)e−αt, α > 0 A
α+jω

{

1 −α ≤ t ≤ α

0 otherwise
2 sin ωα

ω

A constant 2πAδ(ω)

u(t)A A
(

πδ(ω) − j
ω

)

δ(t) 1

δ(t − a) e−jωa

cos at π(δ(ω + a) + δ(ω − a))
sin at π

j (δ(ω − a) − δ(ω + a))

sgn(t) 2
jω

1
t −jπsgn(ω)

e−α|t|, α > 0 2α
α2+ω2

www.mathcentre.ac.uk c© mathcentre 2009



more Facts and Formulas - Large print version - section: 6 of 12

Linearity:

F{f+g} = F{f}+F{g}, F{kf} = kF{f}.

Shift theorems:

If F (ω) is the Fourier transform of f (t)

F{ejatf (t)} = F (ω − a), a constant.

F{f (t − α)} = e−jαωF (ω), α constant.

Differentiation:

The Fourier transform of the

nth derivative, f (n)(t), is (jω)nF (ω).

Duality:

If F (ω) is the Fourier transform of f (t) then

the Fourier transform of F (t) = 2π × f (−ω).

Convolution and correlation:

The Fourier transform of f (t) ∗ g(t) is F (ω)G(ω)
where

f (t) ∗ g(t) =

∫ ∞

−∞
f (λ)g(t − λ) dλ = g(t) ∗ f (t).

The Fourier transform of f (t)⋆g(t) is F (ω)G(−ω)
where

f (t) ⋆ g(t) =

∫ ∞

−∞
f (λ)g(λ − t) dλ.
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