©
2019 2023

A study of combinatorial problems caused by the crossing of chords
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A chord diagram is a set of chords having no common endpoints. In this
study, we focus on chord expansion, the operation of generating two new chord diagrams for a given
chord diagram E by resolving the crossings of the chords contained in the diagram.

This operation is repeated one after the other until finally chord diagrams with no crossings are
generated. The resulting multiset of nonintersecting code diagrams, NCD(E), is uniquely determined
regardless of the order of the chord expansion. In this study, the properties of NCD(E) are

investigated in detail from a combinatorial viewpoint. In particular, we show that the cardinality

of NCD(E) coincides with that of other combinatorial structures, such as certain Young diagrams and
increasing trees.
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