
Basic properties of the delta function

1D

Definition: ∫ +∞

−∞
g(x)δ(x− a)dx = g(a)

Normalization and scaling property:∫ +∞

−∞
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∫ +∞
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g(x)δ(α(x− a))dx =

g(a)

|α|

Generalized to:

δ(f(x)) =
∑
i

δ(x− xi)
|f ′(xi)|

where xi are simple roots of f(x)

In the integral form: ∫ +∞

−∞
g(x)δ(f(x)) =

∑
i

g(xi)

|f ′(xi)|

n-D

Generalized in a n-dimensional space (where the roots of g(r) form a continuum and not just
a discrete set of points):

∫
V
g(r)δ(f(r))dnr =

∫
∂V

g(r)

|∇rf(r)|
dn−1r


