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Open subsets of R” equipped with the flat metric

Weyl's asymptotic law

Let © C R™ is open with piecewise smooth boundary and with Laplacian A = —> " | 63—;
let

Ap = Ap

plon =0

be the Helmholtz equation with Dirichlet boundary condition.

» the spectrum

spec(Q) := 0,(A : L*(Q) — L*(Q))
={A [ Ap = Mg}

is known to be discrete with

O< A <X <-r 5

- the eigenfunctions of A form an orthonormal basis of L?(£2) (when normalized)

~

& (Weyl's asymptotic law, 1911) Let Q C R" is open with piecewise smooth boundary.
Then element \;, of spectrum of Q grow like
(2m)?

Ap ~ k2™ as k —
F mDmym@))em T BT

"

So the spectrum determines the volume!

( N

<Y Definition. Isospectral open sets of R”

Two open sets 021,y C R" are called isospectral if
spec(Q2;) = spec(£23)

and the multiplicity of each eigenvalue are also equal, that is for each

A € spec(£21) = spec(§22) we have

dim ker(A — Ald) = dim ker(A — Ald)
L2 () L2(Q,)

| J

I Proposition: Isometric open sets are isospectral!
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« Circle packing_converges to the Riemann biholomorphism
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o Curves
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o Differential forms on R"

 Fourier-Wigner transform

o Harmonic functions composed with conformal maps

o Hilbert transform

o Fourier-Cauchy-Poisson correspondence of holomorphic and harmonic functions

on the unit disk and their boundary values
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o Laplace operator on R"
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