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The aim of this research project was to investigate the structure of
nontrivial solutions to elliptic equations involving singularities, nonlocalities and so on. During
the period, the following results were obtained. For the Born-Infeld equation(this equation has a
singularity), the regularity of minimizer as well as the relation between minimizers and weak
solutions were studied. For the equation with the fractional Laplacian and the Hardy-Henon type
nonlinearity (the equation has a nonlocality), the existence and nonexistence of stables solutions
was proved. The layer property of the family of stable solutions were also shown. In addition to
these two equations, the existence of nontrivial solutions and their properties were obtained for
the equation with sublinear nonlinearities, a class of equations involving the 1 dimensional Pucci
operators, the equation with large parameters and the equation with a constraint on the L”2 norm of
solutions.
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