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New developments in number theoretic geometry, topology, and algorithm
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We studied pure mathematics such as number theory, algebra, geometry, in an
interdisciplinary manner. In addition, we studied there application in other branch of science and
engineering. In pure mathematics side, we constructed a mixed elliptic motif obtained from universal
family of elliptic curves. Also, given an l-adic linear representation of arithmetic fundamental group of
an algebraic curve, we compared the image of the representation and the image of the Galois group of
k-rational point of curves. As for applicational research, we developped a fast numerical integration
algorithm based on quasi-Monte Carlo. The method depends on a point set (called Niederreiter-Xing point
sets) whose basis is in the theory of rational points of algebraic curves). We introduced a new criteria
for uniformity of point set named WAFOM, and our algorithm uses point sets obtained by scrambling
Niederreiter-Xing point sets whose WAFOM value is small. Its effectiveness is empirically confirmed.
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