
Double derivative/Laplace operator on the circle

We identify

so

and

{f ∈ C
k[0, 1] ∣ f(0) = f(1)} = C

k(S 1)

Proposition: The set of functions

{e2πinx ∣ n ∈ Z}

is a set of orthogonal basis of L2[0, 1].

exponentiating the double derivative

From

we have

exp(tD2) =
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R → S 1

x ↦ e2πinx

Lp[0, 1] = Lp(S 1)

Space of continuously double differentiable functions on S 1 with boundary

value 0

D
2 : C

2(S 1) → C
0(S 1)

f ↦ f ′′

In this basis, the derivative operator is

D =
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⎤⎥⎦In this basis, the double derivative operator is
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⎤⎥⎦In this basis, the double derivative operator is

D
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