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The Dirichlet problem for ellipsoids and
cones and rationality of zeros of Jacobi

polynomials

Resumen:

The Dirichlet problem for ellipsoids can be solved in an elementary way based
on a polynomial approach avoiding the Poisson kernel. The method is based on
so-called Fischer decompositions of polynomials. In this talk we shall present this
method and discuss the validity of the Khavinson-Shapiro conjecture for a boun-
ded domain Ω: if for any polynomial f the solution uf of the Dirichlet problem for
f | ∂Ω has an extension to a holomorphic function on Cd then Ω is an ellipsoid.

In the second part of the talk we discuss the Dirichlet problem for a cone given
by the equation

x21 + ...+ x2d−1 ≤
1− γ2

γ2
x2d

for γ ∈ (0, 1). Solvability of the Dirichlet problem depends on the question whether
γ is not a zero of the Jacobi polynomials. At the end of the talk we address the
problem whether Jacobi polynomials may have rational zeros.

ICMAT CSIC-UAM-UC3M-UCM
Departamento de Matemáticas. U.A.M.


