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New Algorithm of Generating Concept Lattice Based on Concept-Matrix
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(College of Computer Science and Technology, Jilin University, Changchun 130012, China)
Abstract Concept lattice, the core data structure in FCA (Formal Concept Analysis), has been widely used in
machine learning and data mining. In its applications, building concept lattice is very important, for which an
efficient algorithm CMCG based on concept-matrix has been put forward. The algorithm started from the top node
of the lattice, generated all subnodes for each node using the rank of the concept matrix’s attributes, completed the
link between the subnodes and their parent, and generated the Hasse graph. The validity of the algorithm was proved
in theory. In the end, the pseudo code of CMCG Algorithm was given and that performance of CMCG is superior in

time to Lattice Algorithm was proved by experiments.
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Table 1 A Simple Formal Context

a b c d e f g h
1 1 1 1 0 0 0 0 0
2 1 1 0 1 0 0 1 0
3 0 1 1 0 1 0 0 0
4 1 0 0 1 1 0 1 0
5 0 0 1 0 0 1 0 0
6 0 0 0 1 0 0 0 0
7 0 0 0 0 0 0 0 1
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Figure 1 Matrix Corresponding to Formal Context in Table 1
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Table 1
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Table 2 SUBNODES Algorithm for Seeking the Set of All
Sub-nodes Set of A Given Concept

2L A S B R R A
11 ses-y
12 X3« 9c ()
1 Yy Yoy
2 if 7 subnodes FEYEMBEA Cp = (X,.Y,) A Xy 2 XX,

then subnodes « subnodes U (X4,Yy)

3 loop

4 mem-1

5 loop

6 return subnodes
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3 HIECMCG
Table 3 CMCG Algorithm

Algorithm CMCG ((0,A,R))

Algorithm SUBNODES (C,K)

WA BREBAC=(XY)FHKXER K=(0,AR)

W BA C MATHE T4 A% 4 subnodes

1 subnoes « @

2 if |x|=1 thenreturn (2,A)

3 M« C XRBBEAERE

4 HHEEBHABAEMETH M K
5 mecC Wtk

6 if m=o0 thenreturn (@, A)

7 dowhile m>o0

8 S KA mBEEES

9 dowhile s+o

10 ¥« s PRE-ANBE, FELS PRUFMZNBELEE M

A HRER (0,AR)
Wi A

1 HTHE%E (0.0) mAEEG F

2 do while

3 NHEG THREFHAELEHNONE L, HAEEGs FF

4 if s FHAE-ATHE, FEHXATEE (@,A) thenreturn
5 foreach Cc in s

6 foreach ¢, in SUBNODES(C)

7 R mAEG F

8 il (c.c) MAEG F

9 loop
10 loop
11 loop
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