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In this project, the existence of solutions and their properties were
studied for nonlinear elliptic partial differential equations. In particular, we treated equations
which have variational structure (for instance, equations with fractional operators of elliptic
operators). We proved the existence of solutions satisfying some properties and showed the existence

of multiple solutions. We also studied a variant of the Trudinger-Moser inequality and found
conditions when the inequality is satisfied as an equality. This inequality is related to a certain
nonlinear elliptic partial differential equation.
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