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Critical exponent and the behavior of solutions to nonlinear parabolic partial
differential equations
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We consider the semilinear elliptic eguation and study separation phenomena
of positive radial solutions. With respect to intersection and separation, we establish a
classification of the solution structures. We show that, under the suitable conditions, the equation
has the structure of separation and possesses a singular solution as the upper limit of regular
solutions. We also reveal that the equation changes its nature drasticallg across the critical
exponent which is determined by the space dimension and the order of the behavior of the coefficient
function. We consider the behavior of solutions to the Cauchy problem for a semilinear heat
equation with supercritical nonlinearity. We study the convergence of solutions to steady states in
a weighted norm, and show the global attractivity property of steady states. We also give its
convergence rate for a class of initial data. Proofs are given by a comparison method based on
matched asymptotic expansion.
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