MathSciNet
Mathematical Reviews

Previous Up Next

Citations From References: 0 From Reviews: 0

MR4385233 06A12 18F70

Moshier, M. Andrew (1-CHAP-CAT); Picado, Jorge (P-CMBR-CM);
Pultr, Ales (CZ-KARLMP-AM)

Some general aspects of exactness and strong exactness of meets. (English
summary)

Topology Appl. 309 (2022), Paper No. 107906, 14 pp.

Exact meets in a distributive lattice L are the meets A, a; such that for all b in L,

(/\ai) \/b:/\(ai\/b).
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The concept goes back to H. M. MacNeille [see Extensions of partially ordered sets,
Ph.D. thesis, Harvard Univ., 1935; MR2937009] and has been found useful in the study
of injective lattices and of Cauchy lattices.

The current paper is structured as follows: 0. Introduction, 1. Preliminaries,
2. @-Precision and coframe extension of semilattices, 3. w-Exactness in particular
p°P-exactness and exactness, 4. The right hand sides.

From the summary: “strongly exact meets in a frame are preserved by all frame
homomorphisms. Finite meets are, trivially, (strongly) exact; this naturally leads to the
concepts of exact resp. strongly exact filters closed under all exact resp. strongly exact
meets. In [R. N. Ball, M. A. Moshier and A. Pultr, Appl. Categ. Structures 28 (2020),
no. 4, 655-667; MR4114995; M. A. Moshier, A. Pultr and A. L. Suarez, Appl. Categ.
Structures 28 (2020), no. 6, 907-920; MR4163308] it was shown that the subsets of
all exact resp. strongly exact filters are sublocales of the frame of up-sets on a frame,
hence frames themselves, and, somewhat surprisingly, that they are isomorphic to the
useful frame S (L) of sublocales join-generated by closed sublocales resp. the dual of the
coframe meet-generated by open sublocales.

“In this paper we show that these are special instances of much more general facts.
The latter concerns the free extension of join-semilattices to coframes; each coframe
homomorphism lifting a general join-homomorphism ¢:S — C' (where S is a join-
semilattice and C' a coframe) and the associated (adjoint) colocalic maps create a
frame of generalized strongly exact filters (p-precise filters) and a closure operator on
C (and — a minor point — any closure operator on C' is thus obtained). The former
case is slightly more involved: here we have an extension of the concept of exactness
(1p-exactness) connected with the lifts of ¢: S — C' with complemented values in more
general distributive complete lattices C' creating, again, frames of -exact filters; as an
application we learn that if such a C' is join-generated (resp. meet-generated) by its
complemented elements then it is a frame (resp. coframe) explaining, e.g., the coframe
character of the lattice of sublocales, and the (seemingly paradoxical) embedding of the
frame S.(L) into it.” R. Piziak
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