Discrete “parametrix” method and its applications.

We discuss a discrete counterpart to the well known “parametrix” method introduced by E. Levy.  Parametrix is a powerful technique appeared in second order partial differential equations about one hundred years ago.  It relates to some special representation for fundamental solutions of PDE’s or, in probability terms, for transition densities of stochastic differential equations. This representation helps reduce usual Malliavin calculus smoothness assumptions. We suppose to discuss an advanced discrete version of this technique suitable for approximations of PDEs or SDEs. We develop this result for proving new local limit theorems for families of Markov chains weakly converging to diffusions, for proving Edgeworth type expansions, for Euler scheme corresponding to SDEs driven by symmetric stable process, for degenerate diffusions corresponding to Kolmogorov equation, for transport processes in Rd (random walk over ellipsoids in Rd). 
