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In this research, we focus our attention to the development and applications
to the theory of second order elliptic operators with unbounded coefficients. In the flamework of
partial differential differential equations, we try to find essentials of linear problems and to
apply it to the corresponding nonlinear problems.
One of the achievement in the linear problem is the Rellich inequalities in bounded domains. We
found the necessary and sufficient conditions on the validity of Rellich inequalities with the
Laplacian perturbed by the singular lower order terms.
For the nonlinear problem, we discussed the large time behavior of solutions to linear wave
equations with space-dependent damping terms, blowup phenomena and global existence for the
corresponding nonlinear problems.
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