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MAIN FIELDS OF INTEREST

1. Partial differential equations of elliptic type

2. Nonlinear Partial differential equations

3. Shape optimization problems

4. Higher order elliptic problems

5. Nonlinear elliptic equations on Riemannian manifolds

6. Higher order wave equations and their applications to suspension bridges models



CURRENT ISSUES OF RESEARCH INTEREST

1. Monotonicity formulas and their applications

The Almgren-type monotonicity formula is a fundamental tool for studying the qualitative
properties of the solutions of a large class of linear or semilinear elliptic equations. In past years
we have dealt in particular with equations with singular potentials, with angular points on the edge
of the domain or with mixed boundary conditions of Dirichlet-Neumann type. More recently we
have dealt with the applications of these methodologies in the study of equations with the Grushin
operator which falls into the class of hypoelliptic operators.

2. Fourth order wave equations and their applications to the study of dynamics of
suspension bridges

A particular class of fourth-order nonlinear wave equations finds application in the study of the
dynamic behavior of structures such as suspension bridges. The objective of these studies is to
provide useful information for the study of the stability properties of particular oscillation modes.
It is conjectured that some modes of oscillation, observed before famous collapses, could be
triggered by internal resonance phenomena as well as by the action of external forces.

3. Semilinear second order elliptic problems on Riemannian manifolds with pole

Particular interest has arisen in recent years the study of elliptic equations with the Laplace-
Beltrami operator on Riemannian manifolds such as the n-dimensional hyperbolic space. We
studied the existence, qualitative properties, and symmetry for a class of semilinear elliptic
equations on Riemannian manifolds with pole and having negative curvature when the distance
from the pole approaches infinity.
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