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In [Theory Appl. Categ. 24 (2010), No. 6, 117-147; MR2720180], J. R. Funk and P. J. W.
Hofstra proposed a definition of an S-torsor with an inverse semigroup S in an arbitrary
Grothendieck topos &, claiming an equivalence of categories between S-torsors in &
and filtered functors L(S) — £ with Loganathan’s category L(S), even though [op. cit.]
suffers from some deficiencies (e.g., the exact definition of action by partial bijections in
an arbitrary Grothendieck topos is missing). One of the principal objectives in this paper
is to make the constructions in [op. cit.] as detailed, simple and explicit as possible, and
particularly tailored to researchers in semigroup theory. The authors introduce a class
of connected non-strict S-sets, establishing that they are in a categorical equivalence
with torsion-free functors on L(S) (Theorem 10). They then show that connected non-
strict S-sets form a proper coreflexive subcategory of the category of all non-strict
S-sets, which corrects Proposition 3.6 of [op. cit.] (Example 7 and Proposition 12). The
connection of transitive and universal S-sets with appropriate classes of functors on
L(S) is also discussed, leading to a new perspective on the classical result of [B. M.
Schein, Izv. Vyss. Ucebn. Zaved. Matematika 1962, no. 3 (28), 164-176; MR0139674]
on transitive and effective representations of an inverse semigroup. The authors define
S-torsors in the topos of sheaves Sh(X) over a topological space X, establishing that
they are categorically equivalent to filtered functors L(S) — Sh(X) (Theorem 17). In
the last section (§5, entitled “Towards actions of inverse semigroups in an arbitrary
topos”), the authors start from a functor on L(S), construct an object of action as a
certain colimit and then lift .S to the topos H-class-wise, which is substantially different
from the methods in [J. R. Funk and P. J. W. Hofstra, op. cit.].  Hirokazu Nishimura
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