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First, we introduced and studied a new family of knot invariants that

includes twisted Alexander invariants and quandle cocycle invariants. We also introduced a
generalization of the notion of Fox calculus, which gives a knot invariant obtaind from quandle
presentations of knot quandles. This study was given with the cooperation of Atsushi Ishii in
University of Tsukuba. Second, we gave an interpretation of knot-theoretic ternary-quasigroup theory

(which is a theory corresponding to region colorings of knot diagrams) by using local biquandles.
This implies that knot-theoretic ternary-quasigroup theory can be interpreted similary as bigandle
theory which is well-known. This study was given with the cooperations of Natsumi Oyamaguchi in
Shumei University and Sam Nelson in Claremont McKenna College. Futhermore, we gave a relationship
between shadow biquandle theory and knot-theoretic ternary-quasigroup theory.
The obtaiend results was announced in some conferences or in research papers.
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