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According to the plan of this study, we have proceeded the following two objects:
the extension of Gidas-Ni-Nirenberg"s theory by the geometric approach, refinements of Lyapunov-type
inequalities and their applications to half-liear equations which include p-Laplacian.

In the former, we have studied (1) Henon equation, especially the construction problem of non-radially
symmetric solutions (m-mode solutions) and their degeneracy to radially symmetric solutions. (2)
Brezis-Nirenberg problem on n-dimensional sphere and the uniqueness of the solution. These results are
published in three papers.

In the latter, we have studied Sobolev inequalities which are necessary for the refinements of
Lyapunov-type inequalities. These results are published in 13 papers.
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