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Investigation of non-self-similar singularity mechanisms in nonlinear parabolic
equations
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In this research | studied singularity formation of solutions of nonlinear heat
equations with power-like nonlinearity as a typical model equation of second-order nonlinear PDEs. The
phenomenon of loosing boundedness of solution in a finite time is called blow-up of solution.
Classification of blow-up solutions are one of the main theme of this topic since 1980s. This problem has
deep relation with the nonlinear structure of the equation. In this research | constructed, by means of
matched asymptotic expansions, blow-up solutions that exhibit non-self-similar blow-up mechanisms in the
case that the power is equal to a threshold value, which haven®t been dealt with in the literature. As
its application, I studied singularity formation of harmonic map heat flow with values in a sphere and
gptaingd particular solutions that exhibit non-self-similar singularity, which was unknown in high space

imensions.
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