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728 H : Domain perturbations of two-phase eigenvalue problems
and a related inverse problem
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[BE 2 The eigenvalue problems of the Laplace operator play an es-
sential role in various fields of mathematics and physics. These eigen-
values strongly depend on the shape of the domain. Many mathe-
maticians have studied the question of how eigenvalues change when
perturbing the domain since the pioneering work of Courant—Hilbert.
On the other hand, domain perturbations of the eigenvalue problems
of elliptic operators with piecewise constant functions have many open
questions due to the discontinuity of the coefficients. In this talk, we
will consider two-phase eigenvalue problems on thin domains and two-
phase eigenvalue problems called reinforcement problems. In particu-
lar, we will discuss how the geometric shape of the domain affects the
asymptotic behavior of the eigenvalues. Furthermore, we will consider
an inverse problem related to the reinforcement problems and discuss
the uniqueness and local stability of the inverse problem. We also
explain the reconstruction algorithm and numerical computation by

using a Neumann tracking functional and gradient descent method.

B— L= 1 http://www.math.is.tohoku.ac.jp/research /colloquium.html



