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The primary purpose of this research project has been to find and explore
novel applications of probabilistic and extremal combinatorics to coding theory and help develop a
theory that connects the two types of combinatorics and coding theory in new ways. For this purpose,
we investigated several well-known unsolved coding-theoretic problems that had resisted successful
applications of probabilistic arguments and related extremal set-theoretic approaches. The highlight
of the results obtained by this research project is the resolution of an important problem in
coding theory that had been open for more than 50 years. We proved that the asymptotic rate of what
is known as an optimal difference system of sets achieves the well-known Levenshtein bound. This
means that, in theory, we can develop a computationally efficient synchronization system even under
the presence of strong additive noise.
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