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The goal of this project is to deepen and to expand modern coding theory with
respect to probabilistic methods. The three main threads of the project consists of: (1) analysis on
LDPC/LDGM codes based statistical mechanical methods (Mimura and Wadayama), (2) establishment of theor
of non-linear observation systems based on sparse graphs, (3) sparse random graphs (Wadayama and Izumig.
We have conducted corroborative research works and obtained some theoretical results. Some examples of
our contributions are following: information theoretical analysis on group testing based sparse graphs,
statistical mechanical analysis on non-linear codes based sparse graphs, several problems on random
graphs, applications of Lovasz lemma, and communication complexity and its applications to distributed

algorithms.
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