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Abstract Rough set theory is a new mathematical tool to deal with imprecise, incomplete and in-
consistent data. Attribute reduction is one of important issues in rough sets. Most existing algo-
rithms are studied under both algebra and information representations. As problem solving under
different knowledge representations corresponding to different difficulties, the new knowledge
representation, called power graph, is presented in this paper. Searching algorithms based on
power graph are also proposed, which can translate computing problem of attribute reduction into
searching problem in power graph. The algorithms will provide a new method in attribute reduc-

tion and the efficiency of the method has been proved in theoretical analysis.
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Background

Rough set theory has been successfully applied to several
data analysis tasks in the field of artificial intelligence, such as
data mining. knowledge discovery, pattern recognition, deci-
sion analysis, process control, image processing and medical
diagnosis. Attribute reduction is one of the most important
topics of rough set theory. Most existing algorithms are stud-
ied under both algebra and information representations. Under
algebra representation, reduction algorithms mainly include
positive region based algorithm, discernible matrix based algo-
rithm and improved discernible matrix based algorithm. Under
information representation, reduction algorithms mainly in-
clude information entropy based algorithm, conditional infor-
mation entropy based algorithm and mutual information based
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The main object of this paper is to provide a novel knowl-
edge representation for attribute reduction question. As prob-
lem solving under different knowledge representations corre-
sponding to different difficulties. power graph which is a graph
representation is presented in the paper. Two kinds of search-
ing ways based on power graph are also proposed, which are
Top-down and Bottom-up. The search efficiency based on
power graph is various according to different heuristic informa-
tion. How to find more efficient heuristic information under
the graph representation is future work.
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