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Qualitative study of nonlinear elliptic equations based on refinement of
classical inequalities
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Basic research on the refinement of the wei?hted classical inequalities
centered on Hardy inequalities, Sobolev inequalities, Kato"s inequalities and CKN-type inequalities
for the generalized p-Laplace operator A was energetically carried out. Specifically, the following
researches were conducted: (1) Establishment of Kato"s inequality of measure values for the operator
A, Strong Maximum and Inverse Maximum Principles for quasi-linear elliptic operators with A as the
principal part, (2) Kato"s inequalities including the boundary of the domain for p-Laplacian, (3)
Establishment of CKN-type inequalities for p = 1 and critical case, (4) Establishment of
one-dimensional Hardy inequalities under one-sided boundary conditions. We introduced weak Hardy
type inequalities whose weight are the power of the distance from the boundary and applied them to
study variational problem.
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