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Relationship between Crystal Graphs in Mathematics and Crystals in Real World
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The coordination sequences of periodic graphs are predicted to be of quasi-polynomial type by
Grosse-Kunstleve et al. (1996). After that, various mathematical methods to calculate coordination
sequences have been developed and they are actually calculated in many specific cases as in the
work of Conway & Sloane (1997), Eon (2002, 2012), Goodman-Strauss & Sloane (2019), O’Keeffe
(1995, 1998), Shutov & Maleev (2018, 2019, 2020). And, we were able to give the affirmative
answer [NSMN21] to the question posed by Grosse-Kunstleve et al. [GKBS96] using monoid
theory. On the other hand, Crystals in real world are observed to be quasi-polynomial in many cases.
In SGW2022, we hope to study that what mathematical conditions on quasi-polynomial type make it

quasi-polynomial, in the view points of mathematics and numerical calculation in graph theory.
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