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Let X = {x1, x2, · · · , xn} be a finite alphabet, and let K be a field. We study classes
C(X,W ) of graded K-algebras A = K⟨X⟩/I, generated by X and with a fixed set of
obstructions W . Initially we do not impose restrictions on W and investigate the case
when the algebras in C(X,W ) have polynomial growth and finite global dimension d.
Next we consider classes C(X,W ) of algebras whose sets of obstructions W are antichains
of Lyndon words. The central question is ”when a class C(X,W ) contains Artin-Schelter
regular algebras?” We show that each class C(X,W ) defines a Lyndon pair (N,W ) which,
if N is finite, determines uniquely the Gelfand-Kirillov dimension, GK dimA and the
global dimension, gl dimA, for every A ∈ C(X,W ). More precisely, we prove that A has
polynomial growth of degree d if and only if its sets of Lyndon atoms N has order d.
In this case A has global dimension d and is standard finitely presented, with d − 1 ≤
|W | ≤ d(d−1)/2. We find a combinatorial condition in terms of (N,W ), so that the class
C(X,W ) contains the enveloping algebra Ug, of a Lie algebra g. We introduce monomial
Lie algebras defined by Lyndon words, and prove results on Gröbner-Shirshov bases of Lie
ideals generated by Lyndon-Lie monomials. Finally we classify all two-generated Artin-
Schelter regular algebras of global dimension 6 and 7 occurring as enveloping U = Ug
of standard monomial Lie algebras. The classification is made in terms of their Lyndon
pairs (N,W ), each of which determines also the explicit relations of U .

References

[1] Tatiana Gateva-Ivanova, Algebras defined by Lyndon words and Artin-Schelter reg-
ularity, to appear in 2021, in The Transactions of the American Mathematical Society,
Series B, 52 pages.

[2] Tatiana Gateva-Ivanova, Gunnar Fløystad, Monomial algebras defined by Lyndon
words, Journal of Algebra 403 (2014), 470–496.

[3] Tatiana Gateva-Ivanova, Quadratic algebras, Yang–Baxter equation, and Artin–Schelter
regularity, Advances in Mathematics 230 (2012), 2152–2175.

[4] Tatiana Gateva-Ivanova, Global dimension of associative algebras, Applied Algebra,
Algebraic Algorithms and Error-Correcting Codes, Lecture Notes in Computer Science,
357 (1989), 213–229.

1


