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In this research, we derived theoretical limits of performance of
communication systems under practical conditions, such as when the codeword length is finite, and
constructed a set of coding and decoding algorithm that achieve these theoretical limits.
Theoretical limits such as code rate and error probability are precisely analyzed for practical
communication channels, and in parallel, the entire coding and decoding system is formulated as a
broad optimization problem to derive an optimal set of coding and decoding algorithm under more
practical constraints. The results of theoretical limits in the practical condition were used as a
heuristic function for optimization in the configuration of the coding and decoding system, and
synergistic research such as validating global optimality and reduction of computational complexity
in the coding and decoding algorithms was able to be promoted.
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