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On Efficient Enumeration of Magic Squares Using Residue Classes

Osami Yamamoto (Meijo University)
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Fig. 1 An optimal assignment order of magic square of
order five derived by a simulated annealing algorithm. The
values of the variables in red squares are determined by
four variables already determined.
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Spherical Laguerre Voronoi Diagram as a Tool for
Modeling the Spherical Tessellations

Supanut Chaidee®, Kokichi Sugihara®

2Department of Mathematics, Faculty of Science, Chiang Mai University, Thailand
PMeiji Institute for Advanced Study of Mathematical Sciences, Meiji University, Japan

Abstract

Many natural phenomena display as tessellation patterns. We focused on the
tessellation patterns of the objects which can be approximated by spheres. In com-
putational geometry, Voronoi diagrams, the partitioning of space in a way that each
point in the space is assigned to the nearest point called generator, are fruitful
concepts to analyze tessellation patterns.

We were interested in the spherical Laguerre Voronoi diagram (SLVD), one of
the weighted Voronoi diagrams on the sphere. We focused on the viewpoint of
the inverse Voronoi diagram problem. In the recognition problem, the problem
to judge whether or not the given tessellation is a Voronoi diagram, we studied
the transformation of polyhedra corresponding to the given SLVD and proposed
the algorithm to judge whether the given tessellation is SLVD or not. With the
properties of those polyhedra, we were able to propose algorithms for approximating
given spherical tessellations with the SLVD. The experiments were done using the
planar photographic images of the fruit skin patterns. We found that it is promising
to use the SLVD as a tool for modeling the tessellation in the real world, especially
in the case of fruit skins.

In addition to the inverse Voronoi diagram problem, we studied the model to
generate the tessellation patterns on the sphere dynamically. By assumptions in
real-world, we proposed the generator pushing model and simulated with artificially
generated data. The results showed the tendency of the distribution of resulting
spherical circles. Therefore, it is promising to investigate the proposed processes
and define it as the centroidal spherical Laguerre Voronoi diagram.

aThe talk of the first author is a part of the follow-up research fellowship program (FY2018), arranged
by Japan Student Services Organization (JASSO), Japan.
aE-mail address: supanut.cQcmu.ac.th (S. Chaidee).
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[1] T. Yaguchi and M. Komatsu, Autoregressive Models on Statistical Riemannian
Manifolds for Analysis of Evolutionary Networks, Data Science, Statistics & Vi-
sualisation 2018, book of abstracts, p. 118.

[2] G. Robins, P. Pattison, Y. Kalish and D. Lusher, An Introduction to Exponential
Random Graph Models for Social Networks, Social Networks. 29 (2007) 173-191.
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