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In this research project, we concern the variational problems of critical
type, in which the relative compactness of approximating solutions does not hold a priori, and
studied the global structure of solution spaces and the mechanism of loss of compactness of
approximating sequences. In particular, we mainly treated variational problems related with Hardy
and Trudinger-Moser inequalities and obtained novel results concerning the effect of domains
(curvature, shape, smoothness, etc.) on the mechanism of loss of compactness. Also we studied

Hardy-Leray inequalities for vector fields under differential constraints (curl-free, or solenoidal)
and obtain new results.
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