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In this research, | treated several topics in mathematical crystallography.
Especially motivated by the recent development in systematic design of crystal structures, 1
discussed interesting relationships among seemingly irrelevant subjects; say, standard crystal
models, tight frames in the Euclidean space, rational points on Grassmannian, and quadratic
Diophantine equations. The central object in this study is what I call crystallographic tight
frames, which are considered a generalization of root systems. | also made a remark on the
connections with tropical geometry, a relatively new area in mathematics, specifically with
combinatorial analogues of the Abel-Jacobi map and Abel®s theorem.
What is more, | explained how the idea of Riemann sum is linked to other branches of mathematics;
for instance, some counting problems in elementary number theory and the theory of quasicrystals,
the former having a long history and the latter being an active field still in a state of flux.
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