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The study of the identities satisfied by a semigroup S is of great importance, since,
by Birkhoff’s Theorem, the equational theory of S defines the variety generated by it. The
characterization of the identities satisfied by S is naturally connected to the identity checking
problem CHECK-ID(S) [I]. It is well-known that, for any finite semigroup S, the problem
CHECK-ID(S) is decidable, since there are only finitely many substitutions of the variables
occurring in the identity by elements of S. Furthermore, CHECK-ID(S) is in the complexity
class coNP. However, in the case of infinite semigroups, the brute-force approach used in the
finite case does not work, and only recently there have been results on the computational
complexity of identity checking for infinite semigroups, beyond undecidability and trivial or
“easy” decidability in linear time [2 [3] 4].

The ubiquitous plactic monoid [5], also known as the monoid of Young tableaux, has
deep connections to several areas of mathematics, in particular, to the theory of symmetric
functions. The plactic monoids of finite rank are known to satisfy non-trivial identities [6],
but no “global” identity which is satisfied regardless of rank [7]. In contrast, monoids related
to the plactic monoid, such as the hypoplactic monoid (the monoid of quasi-ribbon tableaux,
connected with quasisymmetric functions), sylvester monoid (the monoid of binary search
trees) and Baxter monoid (pairs of twin binary search trees, connected with Baxter), satisfy
global identities, and the shortest identities have been characterized [§].

This talk will focus on results on the hypoplactic monoid [9] and on the sylvester and
Baxter monoids [10]. We characterize their equational theories, and show that the identity
checking problem for these monoids is decidable in polynomial time. We also give a finite
equational basis for the varieties generated by these monoids, thus showing that they have
finite axiomatic rank.
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