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We studied variational problems related to nonlinear elliptic equations.
First, we clarified the asymptotic behavior of a quasi-linear elliptic equation with a H*l-critical
nonlinear term. Second, we showed that there exist infinitely many solutions of semi-linear elliptic
equations in large bounded domains. Third, we studied the existence results of the semi-linear
elliptic equations on metric graphs and the asymptotic behavior of the least energy solutions.
We also studied the minimizing problems of volume products under various symmetries, which are
generalizations of the Mahler conjecture. We explicitly obtained the minimum values and the
minimizers under various symmetries.
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