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These years, as the research project document which I submitted to JSPS in 4
years ago, | partially succeeded the project. Precisely, 1 defined some topological invariants of
knots, which are defined as rationally nilpotence of knot groups, and studied theses properties.
Here, the idea is based on the mapping class group and the Johnson hommorphism. | also studied Fox
pairings of some Poincare duality group, and gave exponensially solvable logarithms of the Jonson
homomorphism. In addition, for a group homomorphism from any knot group to any group, I also made an
extension of the twisted Alexander polynomial, in terms of K_1 group.
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e A solvable extended logarithm of the Johnson homomorphism, Journal of Topology and Analysis,
2024
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e Fox pairings of Poincare duality groups, to appear Hokkaido Mathematical Journal
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e Cellular chain complexes of universal covers of some 3-manifolds, Journal of Mathematical
Sciences The University of Tokyo
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e Twisted Alexander invariants of knot group representations, Tokyo J. Math. Advance Publica-
tion 1-22 (2021).

Twisted Alexander invariants of knot group representations II computation and duality, Topology
and its Applications, Available online 16 December 2020
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