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Mathematical analysis of a characteristic generalized particle method for
flow problems is considered. The particle methods approximate material derivative with the Lagrange
coordinate, and move the particles by following flow fields. However, in general, the particle
motion cause particle distributions unevenness and numerical schemes instability.

In this research, to overcome this difficulty, a semi-implicit characteristic method has been
introduced into an approximation of the material derivative. By introducing the characteristic
method, we can distribute particles at every time steps satisfying the regularity condition without
following the motion of particles.

Moreover, when we are required to refer physical values at the previous time step, we just evaluate
interpolants of physical values at the previous time step. Then, energy inequalities and error
estimates of the semi-implicit characteristic genelarized particle method for convection-diffusion
problems are established.
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