can you hear the shape of a drum?

Frage: ist die Geometrie  C R? bereits cindeutig durch das Spektrum o der
Eigenwertaufgabe

—Au = A u  auf €, u=0 auf 0N

festgelegt?



Antwort: nein!
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Fig. 3.5. Two domains on which the Laplacian has the same spectrum: the hen-
shaped domain (left) and the arrow-shaped domain (right). The coarsest meshes
used for the finite element approximation are shown. The length scale is such that
thnmnfthutwndmuninshaqunltuimdthuthenmhumrnpmdbnh-}.

Shape Hen Arrow
Mesh size i’ L '1% % ‘El kT

“ Eigenvalue 1| 11.16 10.44 10.24 | 11.03 10.42 1u.:4M

Eigenvalue 2 | 16.37 15.09 14.76 | 16.19 15.08 14.75
Eigenvalue 3 | 24.45 21.67 20.08 | 24.07 21.64 20,08

T?Lble 3.2. First three eigenvalues for the hen- and arrow-shaped domains obtained
with a first-order finite element method on three meshes of increasing refinement.

Quelle: Ern + Guermond “theory and prace of finite elements”



