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The purpose of this study is to create a new knot invariant using warping degree. The following has
been done

—For monotone knot diagrams, the necessary and sufficient condition for having a natural orientation
has been determined.

—-A new knot invariant, the reduced warping sum, has been defined using warping degree. Knots with reduced
warping degree three or less are determined. This knot invariant measures how far from monotone a knot
is, and relates other knot invariants such as the unknotting number and ascending number.

-A knot invariant, or a virtual-knot invariant, has been defined using warping—degree labeling. This
invariant determines the necessity of Reidemeister move of type Il for some pairs of virtual-knot
diagrams of the same virtual knot.

—-An unavoidable set for a knot projection of reductivity four has been found, and a five-year problem
about trigons of knot projections was solved.




