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Resumo

We consider the eigenvalue problem with Dirichlet and Neumann boundary conditions for the
elliptic operator in divergence form LT,g,ηf = divη(T∇f) = divg(T∇f)−g(∇η, T∇f) on a compact
Riemannian manifold M with boundary. We prove that the symmetric functions of the eigenvalues
depend real analytically upon metric perturbations and we prove a Hadamard-type formula for their
shape differential. The applications are dedicated to analyzing the critical points of the symmetric
eigenvalue functions restricted to the space of metrics with constant volume, the characterization
of the critical points of the symmetric eigenvalue functions of the operator LT,g,η parameterized by
bounded domains in a Riemannian manifold and addressing the geometric optimization problem
of the first non-zero eigenvalue µ2 for the operator LT,g,η with Neumann boundary conditions on
bounded subdomains Ω of a Riemannian manifold (M, g).
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