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In the academic year of 2011, I studied two kinds of subjects. One is concerned with a
singular solution to nonlinear elliptic equations with the harmonic potential. Here, we
consider the pure power nonlinearity with the Sobolev supercritical exponent. The
existence of the singular solution had already been known. We succeeded to obtain the
uniqueness of the singular solution by using its profile. The other one is about the
nonlinear Schrodinger equations involving the Sobolev critical exponent. More
precisely, we first show the existence of a ground state. Then, by using the ground state,
we introduced two kinds of subsets in H*{1} and showed that any solution starting
from one of them blows up or grows up and one from the other scatters.

In the academic year of 2012, we studied the scattering problem for the nonlinear
Schrodinger equations with general nonlinearities. Here, we introduced a certain
functional associated with the equations and assumed the nonlinearities satisfy the
value of the functional is nonnegative for all HA{1} functions. Then, under several
additional assumptions, we showed that any solution starting from H*{1} scatters.
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