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Abstract In order to reveal the deeper essential characteristics of hesitant fuzzy rough approximation
operators and further study the relationship between hesitant fuzzy rough approximation spaces and
hesitant fuzzy topological spaces. it is of great significance to study the axiomatic characterizations of
hesitant fuzzy rough approximation operators. In most of the existing results, the axioms used to
describe hesitant fuzzy approximation operators contain multiple axioms. Since the axiomatic
characterization of approximation operator is a key method in the research of the mathematical
structure of rough set theory, it is a fundamental problem in axiomatic method to find the minimum
set of abstract axioms. In view of the above problems, this paper focuses on the study of
characterization by using single axiom. The number of axioms in the axiom set is simplified to unique
axiom for the first time, and a new axiom description is proposed. First of all, the axiomatic
characterizations of classical hesitant fuzzy rough approximation operators are given. Then, we study
the problem of the axiomatization of hesitant fuzzy rough approximation operators generated by serial,
reflexive, symmetric, transitive and equivalent hesitant fuzzy relations, respectively. Finally, it is

proved that the hesitant fuzzy rough approximation space can induce a hesitant fuzzy topological space.

Key words approximation operator; hesitant fuzzy relation; hesitant fuzzy rough set; hesitant fuzzy
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