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The purpose of these papers is to establish well-posedness (existence of solution, uniqueness and continuous
dependence on initial data) for semilinear heat equations with weights in the nonlinear term. Specifically, the well—
posedness of singular initial data and the existence of non-radial forward self—similar solutions are proved for
Hardy—Hénon parabolic equations, which are semilinear heat equations with the singular potential (Hardy type) or
the increasing potential (Hénon type) in the nonlinear term. The weighted spaces are used to treat the potential
as an increase or decrease in the weight, which enables us to prove these in a unified manner. In addition, we also
give the result on local well-posedness for the Cauchy problem of the scale—critical semilinear heat equation with
a weighted gradient term, which is called the weighted Hamilton—Jacobi equation, in the framework of weighted
Lebesgue spaces and weighted Sobolev spaces.




