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Basic research on quality assurance of numerical simulations by visualizing the
regularity of solutions of differential equations
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We developed numerical methods to investigate the location of singular
points of one-variable functions and their smoothness at singular points. We found that the
interpolated function oscillates violently near the boundary, and that the oscillation is localized

by local averaging. For nonlinear ordinary differential equations with blow-up solutions, we
developed highly accurate numerical methods for the blow-up time using the numerical limit, and
succeeded in creating numerical regularity maps of the solution. For fractional differential
equations with Helder continuous solutions, we succeeded in creating numerical regularity maps of
the solution. They show that the property of the Caputo derivative changes whether the order is
greater than or less than 1. We also found that the accuracy spike phenomenon occurs. We developed
highly accurate numerical integration methods when the integrand has a sharp peak, and also
developed methods for fast numerical computations.
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