©
2018 2022

A numerical study for complex blow-up solutions of nonlinear evolution equations
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Solutions to nonlinear evolution equations do not always exist globally in
time, and singularities can occur at finite times. Such a phenomenon is called blow-up. The rate at
which the norm of a blow-up solution diverges to infinity is called the blow-up rate. In this
research, the following were conducted with respect to the blow-up rate.

1. to propose a numerical estimation method of the blow-up rate using a rescaling algorithm, to
improve the method, and to expand its range of applications; 2_.Numerical experiments on partial
differential equations describing the motion of a plane curve whose normal velocity is proportional

to the power of its curvature (hereinafter referred to as "curvature flow™); 3. theoretical analysis
of the travelin? wave solution of the rescaled curvature flow; 4. evaluation of the blow-up rate of
the curvature flow from above using the traveling wave solution of 3.
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