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We have established the truncation error estimates of approximate
differential operators and error estimates of the particle method for heat and Poisson equations
based on mathematical analysis such as functional analysis, partial differential equation analysis,
and discrete geometry. Besides, the stability analysis of particle methods for incompressible flow
problems has been obtained. From these mathematical results, we have developed improved methods
that can reduce the stability conditions and have presented their mathematical interpretations.
Moreover, in collaboration with engineers, we have applied the improved methods to practical
problems such as vertical-jet flow and sediment flow experiments, and have shown the proposed method

can obtain highly accurate and stable results rather than conventional methods.
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