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The starting point of this work is [2], where the fuzzy powerset of a fuzzy lattice
A, the set of isotone mappings on A and the set of isotone total relations on
A were proved to be related by three fuzzy Galois connections such that fuzzy
closure systems, fuzzy closure operators and the so called strong fuzzy closure
relations are fixed points. The final part of that paper studied the commutativity
of the diagrams formed by these mappings.

The next step would be to include closure systems as crisp sets in this prob-
lem. Since the powerset of A is a partially ordered set, this addition might be
done in two main ways, either we consider the 1-cut of the preposets and study
the crisp problem, or consider the “fuzzification” of the crisp order relation.

The restriction of the results in [2] to the 1-cut behave properly within the
new paradigm and we focus on the definition of the two fuzzy Galois connections
between (2A,⊆) and (Ext(LA), S), and (2A,⊆) and (Isot(AA),⪯), where ⪯ is
the pointwise order. These two conjectures hold substituting the set of all fuzzy
sets by the set of all extensional fuzzy sets, which is not a strong restriction since
every fuzzy closure system is an extensional set. This study was carried out in [1],
which is currently submitted to journal. The study of the commutativity of the
whole diagram of fuzzy Galois connections is still an open problem. Some partial
solutions to this problem are the restriction to the fuzzy closure structures and
the use of a Heyting algebra as the underlying residuated lattice.
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