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In this research, we have proposed an efficient parallel encoding algorithm
for low-density parity-check (LDPC) codes and have analyzed a necessary condition that most of the
codes in a code ensemble are K-parallel encodable. Moreover, based on this result, we have
investigated the relationship between coding theory and hypergraphs and have researched efficient
encoding algorithms for general codes.

The main results of this study are the following; (1) We have clarified the ensemble average of
cutsize in K-balanced partitioning for hypergraph ensembles and derived a necessary condition that
most of the codes in a code ensemble are K-parallel encodable. (2) We have proposed efficient
parallel encoding algorithms for non-binary LDPC codes. 83) Based on the analysis technique of (1),
we have analyzed network breakdown probability in the node fault model. (4) We have proposed

efficignt encoding algorithms for shifted-VT (SVT) code, non-binary SVT code, and run-length-limited
VT code.
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