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MAIN FIELDS OF INTEREST 

1. Elliptic partial differential equations   

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 applications to models for suspension bridges  

 

CURRENT ISSUES OF RESEARCH 

1. Second order quasilinear elliptic equations 

We studied a class of quasilinear second order elliptic equations both on bounded domains with 

suitable boundary conditions and on the entire space. We obtained results about existence, 

multiplicity and qualitative properties for solutions of those problems. 

2. Higher order semilinear elliptic equations 

We studied a class of fourth order elliptic equations with the biharmonic operator.  We focused 

our attention on some questions like the symmetry of solutions and their regularity. Moreover, we 

also considered particular non- standard boundary conditions and studied optimal shape problems 

related to them.  



3. Monotonicity formulas and applications  

We studied Almgren type formulas and their applications to the study of some qualitative 

properties for solutions of a class of semilinear elliptic equations with singular potentials.  More 

precisely, of such solutions we studied the asymptotic behavior near the singularity of the 

potentials and unique continuation principles.  

4. Fourth order wave equations and applications to the study of the dynamics of suspension 

bridges 

A special class of nonlinear fourth order wave equations finds an application to the study of the 

dynamic behavior of structures like suspension bridges. The main purpose of this study is to 

provide useful information on the stability properties of particular oscillation modes.  We 

conjecture that some oscillation modes, observed in celebrated failures of bridges, could be 

activated by internal resonance phenomena besides the action of external forces.  

5. Second order semilinear elliptic problems on Riemannian manifolds with a pole  

Particular interest arose in the last years from the study of elliptic equations with the Laplace-

Beltrami operator on Riemannian manifolds such as the n-dimensional hyperbolic space. We 

studied existence, qualitative properties and symmetry for a class of semilinear elliptic equations 

on Riemannian manifolds with a pole and having negative curvature when the distance from the 

pole tends to infinity. 
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