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Generalization of quandles and their applications
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As generalizations of a quandle, we studied biquandles and symmetric quandles. Th
e notion of a biquandle was re-defined by a system of axioms, and two additional structures, called T-stru
cture and V-structure, were introduced. These structures are related to virtual knots and twisted virtual
knots. We also gave a method of constructing a biquandle from a given quandle. By the method, one can easi
ly and effectively construct many biquandles. Presentation of a symmetric quandle was studied, and a meth
od of obtaining a presentation of the fundamental symmetric quandle of a manifold knot was introduced.
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