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Arithmetic geometry is a branch of mathematics where several problems on integers or equations are
studied by geometric methods. In this research, with the aid of computers, we empirically studied
algebraic curves, abelian varieties, and related sequences, and obtained several theoretical results

As an application of the computer calculation of the mod 4 Galois representation associated with the
Fermat quartic, we calculated the Mordel|-Weil group of the algebraic curve X* + Y4 + Z* = 0, which has
no rational point. Then we showed that it has a non-trivial obstruction in the Brauer group. This is
the first result for curves without rational points which concretely shows the existence of a non-trivial
obstruction in the Brauer group.

Calculating the Galois action on bitangents using a relation between lines on del Pezzo surfaces of
degree 2 and bitangents of plane quartics, we also showed the existence of plane quartics over the field
of rational numbers which do not satisfy the local-global property for bitangents. Moreover, we designed
an algorithm to obtain such quartics, and calculated explicit examples using computers. By similar
methods, we showed that symmetric determinantal representations of plane quartics over the field of
rational numbers do not satisfy the local-global property. Since it was known that symmetric
determinantal representations of plane cubics satisfy the local-global property, our results showed
that there is a big difference between the arithmetic of symmetric determinantal representations of
plane curves of degree 3 and those of degree higher than 3.

We also studied Somos—k sequences which are defined by a simple recurrence formula. It was known that
Somos-4 and Somos—5 sequences are related to rational points on elliptic curves, and there were many
results on them. However, although it is known that Somos—6 sequence is an integer sequence, its
arithmetic properties are yet to be investigated. Combining computer experiments and calculation of
Jacobians of genus 2 curves, we succeeded in obtaining an upper bound the sequence of Somos—6 sequence
mod p.




