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Fuzzy three-way concept analysis and fuzzy three-way concept lattice
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Abstract: The attribute-induced fuzzy three-way concept and object-induced fuzzy three-way concept is studied in order
to further introduce the fuzzy sets theory into the three-way concept analysis under the fuzzy form context. This paper
extends the classical three-way concept to the fuzzy three-way concept, which is of great significance to improve the three
-way concept theory. Firstly, the relationship between object and attribute is expressed by membership degree combined
with the fuzzy sets theory under the fuzzy form context. Then we use threshold « and three-way decisions to divide the
extension (intension) into three parts: positive domain, negative domain and boundary domain. Next, we proposed the
relevant definitions and important theorems of two kinds of fuzzy three-way concepts(the attribute induced fuzzy three-
way concept and the object induced fuzzy three-way concept). Finally, this paper explains in detail the application of
fuzzy three-way concept in real life with examples. Fuzzy three-way concept analysis theory provides feasible ideas for
granular computing, artificial intelligence , machine learning and so on under the fuzzy context.
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a b ¢
T, 0.76 0.82 0.43
T, 0.31 0.69 0.38
T 0.27 0.31 0.76
Ty 0.46 0.95 0.79
T 0.97 0.03 0.18
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Table 2 The extension and connotation of fuzzy three-way concept (fuzzy AE -concept) induced by attributes
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AE, (G,G) ¢
AE, (({x,0.76 } ,{ 5,0.97 }),({ 2,,0.31 },{ 25,0.27 } ,{ 2,,0.46 })) a
AE, (({x,0.82},{x,,0.69},{x,,0.95}),({x30.31},{x50.03})) b
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OE. ((16,0.95},{c,0.79}),({a,0.46})) z
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OE,, ({6,0.69}),¢) {21, 20,74}
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Fig.1 The fuzzy AE-concept lattice
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Fig.2 The fuzzy OE-concept lattice
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