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Objectives: The presentation of fundamental results concerning the spectrum of differential operators:
the spectrum of the Laplace type operators (the linear case), the spectrum of p-Laplace type operators (the
nonlinear case) and the spectrum of p(x)-Laplace type operators (the nonlinear and nonhomogeneous
case).

Prerequisites: Functional Analysis, Nonlinear Analysis, Partial Differential Equations.

Evaluation form : Exam(E) : Written exam (and facultatively a viva voce exam) consisting in a test of 1-
2 hours with theoretical and practical questions totalizing 9 points (plus one more point given to all the
students at the start of the exam).

Contents:

The spectrum of the Laplace operator: Spectrum description. The simplicity of the first eigenvalue. The
variational characterization of the first eigenvalue.

The spectrum of the p-Laplace operator: Spectrum description. The simplicity of the first eigenvalue.
The variational characterization of the first eigenvalue.

The spectrum of the Laplace and p-Laplace type operators with weight.

Spectral problems concerning p(x)-Laplace type operators: The definition of Lebesgue and Sobolev
variable exponent spaces and basic properties. The study of spectrum for different problems concerning
p(x)-Laplace type operators. The comparation with the results obtained in the case when p(x)=constant.
Spectral problems concerning nonhomogeneous operators on Orlicz-Sobolev spaces: The definition
of Orlicz spaces. The main properties of Orlicz spaces. The study of the spectrum for problems involving
nonhomogenous differential operators.
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