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Set-theoretic solutions of the Yang–Baxter equation (YBE) form a meeting-ground of math-
ematical physics, algebra and combinatorics. Such a solution (X, r) consists of a non-empty
set X and a bijective map r : X ×X → X ×X which satisfies the braid relation

r12r23r12 = r23r12r23

in X×X×X , where r12 = r× idX , r23 = idX × r. In this case (X, r) is called a braided
set. A braided set (X, r) with r involutive is called a symmetric set.
Set theoretic solutions extend to special linear solutions of YBE, but more important than
this is that set-theoretic solutions lead to their own remarkable algebraic and combinatoric
structures, only somewhat analogous to quantum group constructions. They also lead to a
great deal of combinatorics, group action on X , matched pairs of groups, matched pairs of
monoids, braided groups and braided monoids; semigroups of I type with a structure of dis-
tributive lattice; quadratic algebras with very nice algebraic and homological properties such
as being: (i) Artin-Schelter regular algebras; (ii) Koszul algebras; (iii) Noetherian domains
with a k-basis of Poincaré-Birkhoff-Witt type; (iv) with good computational properties -the
theory of noncommutative Groebner bases is applicable.
Associated to each set-theoretic solution are several algebraic constructions: the braided
group G(X, r), the braided monoid S(X, r), the quadratic k algebra A(k, X, r) ∼= kS(X, r)
over a field k called an Yang-Baxter algebra. Each of these structures is generated by X and
has quadratic relations xy = ·r(x, y), where ”·” denotes product in the free monoid, resp.
free group.
In this talk we shall discuss the purely mathematical theory of the Yang-Baxter algebras
A(k, X, r), their remarkable algebraic properties and some applications to noncommutative
algebraic geometry- Artin-Schelter regularity, analogues of Veronese subalgebras, and Segre
products, Veronese morphisms and Segre morphisms for Yang-Baxter algebras.
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