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Introduction

BL-algebras are the algebraic structure for Hajek basic logic in order to
investigate many valued logic by algebraic means. His motivations for
introducing BL-algebras were of two kinds. The first one was providing an
algebraic counterpart of a propositional logic, called Basic Logic, which
embodies a fragment common to some of the most important many-valued
logics, namely Lukasiewicz Logic, Godel Logic and Product Logic. This Basic
Logic (BL for short) is proposed as "the most general "many-valued logic with
truth values in [0,1] and BL-algebras are the corresponding Lindenbaum-Tarski
algebras. The second one was to provide an algebraic mean for the study of
continuous t-norms (or triangular norms) on [0, 1]. Most familiar example of a
BL-algebra is the unit interval [0,1] endowed with the structure induced by a
continuous t-norm.
The filter theory plays a fundamental role in the general development of BL-
algebras. From a logical point of view, various filters correspond to various sets
of provable formulas. Some types of filters in BL-algebras based on logical
algebras have been widely studied. For example, Turunen introduced the
notions of implicative filters and Boolean filters and proved that these notions
are equivalent in BL-algebras. Boolean filters are important class of filters,
because the quotient BL-algebra induced by these filters are Boolean algebras.

Heveshki and Eslami introduced the notions of n-fold implicative filters and n-
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fold positive implicative filters and they prove some relations between these
filters and construct quotient algebras via these filters in 2008. Also, Motamed
and Borumand Saeid introduced the notion of n-fold obstinate filters in 2011.
Moreover, the Lele studied the notions of fuzzy n-fold (positive) implicative
filters and fuzzy n-fold obstinate filters in BL-algebras. In 2019, Paad and
Borzooei introduced the notion of semi maximal filters and in BL-algebras and

obtained some properties of this filters in BL-algebras.

Results

In this paper, firstly, the concept of the fuzzy semi maximal filters in BL-
algebras has been introduced, then several properties of fuzzy semi maximal
filters have been studied and its relationship with other type fuzzy filters
including fuzzy (positive)implicative fuzzy filters and fuzzy fantastic filters are
investigated. In the following, by using the level subsets of fuzzy sets in a BL-
algebra, fuzzy semi maximal filters have been studied. It has also been proved
that a fuzzy filter is a fuzzy semi maximal filters if and only if all nonempty
level subsets are semi maximal filters. In addition, it proves that the preimage
of a semi maximal fuzzy filter under the BL-homomorphism and the image of
a fuzzy semi maximal filter under the BL-isomorphism, is also a fuzzy semi
maximal filter. Also, the extension property has been proved for fuzzy semi
maximal filters in BL-algebras. Finally, the relationships between the fuzzy

semi maximal filters and semi simple BL-algebras have been studied.
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