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Study of solution structures of elliptic equations: supercritical, critical and
subcritocal cases
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Solution structures, which are bifurcation diagrams, of supercritical
elliptic Dirichlet problem are studied. It is known that standard variational approaches, which are
used to study subcritical problems, are not applicable to supercritical problems. A large part of a
solution structure was not known. In this study we consider positive solutions of elliptic Dirichlet

problem when the domain is a ball. We show that a positive radial singular solution of the
supercritical elliptic equation plays a crucial role in the study of bifurcation diagrams. We prove
the existence and uniqueness of a positive radial singular solution and obtain an asymptotic
expansion of the singular solution near the singular point. We apply our theory to several
interesting elliptic equations and classify the bifurcation diagrams.
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