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Fourier Series and Hilbert Space

AKIHIRO WATANABE

Todaiji Gakuen Senior High School

Abstract

Fourier series and Fourier transforms play a crucial role in describ-
ing quantum mechanics. It is our goal to prove that Fourier series con-
verges to the original function in a certain Hilbert space, a kind of
vector space that satisfies several good conditions. We will also prove
Perseval’s identity, which asserts that the sum of the squares of the
Fourier series of a function is equal to the integral of the square of the
function.
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Hilbert space, Perseval’s identity
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