Poisson summation formula

Z g(x + 27k) =5 Z g(n)e™m®

k=—o0 n=-—oo

Proof: Let h(z Z g(z + 27k).

k=—o00
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Then h is 2m-periodic and its Fourier coefficients are h,, = Dy / h(z)e " dx
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Z / (x +27k)e™"" do = — Z / dxzﬁ/_oog(x)e dx:%g(n)

Theorem: {¢(x — k) : k € Z} is an orthonormal set < > |@(w + 27k)|* =

k=—oc0

Proof: Let p € L?(R) and let o = p(z — k).
Let g(w) = |@|” and h(w Z g(w + 27k) Z |B(w + 27k)|*.
k=—o00 k=—00
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Then h is 2m-periodic and by the Poisson summation formula, its Fourier coefficients are h,, = 7 g(n).
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Now ¢, = / olr — ke ™" dr = / o(z)e @R dy = e~k 50 by Plancherel’s theorem
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— 5 5\ = = [ miwm s 7zwn/\ - —iw(m—n) | =2 dw = —3 _ N
(P on) = 5 {@ms Pu) = 5 (e7mG, 7 np) o [me (@] dw = 5—g(m —n) = i

Thus, (Pm, Pn) = Omn < ho=1and h, =0 for n #0 < h(w) =
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