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Abstract The concept reduction of a formal context based on Boolean factor analysis can preserve all binary relations of the for-
mal context. That is the relations between objects and attributes contained in a concept reduction based on Boolean factor analysis
are consistent with the binary relations represented by the formal context. Inspired by the idea of discernibility matrix solving at-
tribute reduct in a concept lattice,a concept discernibility matrix is defined in a formal context,and a method of concept reduct
based on the concept discernibility matrix is proposed to find all concept reducts. Firstly,a new discernibility matrix is defined in
a formal context,which is called concept discernibility matrix of the formal context. Both the rows and columns of the matrix are
the formal concepts. Each element of the matrix is a set consisted of all pairs of object and attribute, which belong to the formal
concept in the corresponding row,but not to the formal concept in the corresponding column. Secondly, the relationship between
the concept discernibility matrix and the concept consistent set is studied,and the method of judging concept consistent set is given
by using the concept discernibility matrix. Then.all formal concepts of a formal context are divided into three categories:core con-
cept,relatively necessary concept and unnecessary concept according to their relationship to concept reducts. And characteristics
of core concept,relatively necessary concept and unnecessary concept are discussed in detail. Moreover.methods of judging these
three kinds of formal concepts are developed respectively by using the concept discernibility matrix. The detailed process of sol-
ving all concept reducts of a formal context is given by an example based on the concept discernibility matrix. Finally, solution steps to
find all concept reducts are given by using the concept discernibility matrix,and the complexity of each step is simply analyzed.

Keywords Formal context,Formal concept,Concept reduction,Concept discernibility matrix,Concept characteristic
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