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Research results

1. We have established a sharp evaluation method for the error constants of the L? (J; H') evaluation
and the L? (J; L?) evaluation of the solution of the linear heat equation.

2. We proposed a numerical verification method considering the singularity of the one-dimensional
Henon equation.

3. We show that the existence proofs of various fractional harmonic solutions of nonlinear delay
differential equations can be analyzed by computer-aided proofs based on numerical verification
methods. The nonlinear delay differential equation describing El Nifio (proposed Action Delay

Oscillator with forcing term) and the complex dynamic of the delay forcing Duffing equation were
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mainly treated. The theory of asymptotic diagonal dominance matrices was developed in the process,
and it was shown that it is useful for numerical verification of solutions of nonlinear differential

equations.



