


7.3.9

7.3.9 lets us verify translation and phase transition does not change the
concentration of the function.f satisfies the hypotheses of Heisenberg’s in-
equality so that

(Ma f)(Mα) ≥ 1/4 for a, α ∈ R,
where Ma f =

∫
(x−a)2|f(x)|2dx∫
|f(x)|2dx

part a)

M0 F =
∫
x2|F (x)|2dx∫
|F (x)|2dx

=
∫
x2|f(x+ a)|2dx∫
|f(x+ a)|2dx

=
∫

(x′ − a)2|f(x′)|2dx∫
|f(x′)|2dx

by substitution x′ = x+ a

=Ma f

part b)

M0 F̂ =
∫
ξ2|F̂ (ξ)|2dξ∫
|F̂ (ξ)|2dξ

=
∫
ξ2|f̂(ξ + α)|2dξ∫
|f̂(ξ + α)|2dξ

=
∫

(ξ′ − α)2|f̂(ξ′)|2dξ′∫
|f̂(ξ′)|2dξ′

by substitution ξ′ = ξ + α

=Mα f̂

1


