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Abstract:  Since the campleteness of concept lattice, the time complexty of building cancept lattice & a factor restricting the
application of formal concept analysis. Based on the harizontal and vertical cambination in formal cortexts, this paper defines the inde2
pendent or consistent contexts and lattices in attribute field; and also defines the harizontal addition operation between cantexts or cor2
cepts and the harizontal union gperation between concept lattices. In addition, we prove that the concept lattice of subcontexts horizor2
tally combined is isomorphic to the horizontal union of sublattices of these subcantexts. Using the inherent generaPspecial relation be2
tween concepts in sublattice, the horizontal union algorthm of multiple concept lattices to construct the concept lattice is also preser2
ted. Experimental results show that the time complexity ofthis algarithm is much better than that of other construction algorithm of cor2
cept lattice from whole formal context. Evidently, our algorthm is very suitable for constructing concept lattice in parallel and di2

tributed system.
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f(A)= {mlI M| P gl A,glm };
g(B)= {gl G Pml B, glm };
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1 %K= (G M,I),Ki=(G,My, 1)) Fl K= (G,
M, 1) ZERRE S A GT (1,2}, HHIANSS: G= (@
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6 NS L(Ky) Fl L(Ko) A& P A~ N I — S0 R A,
WEAITHIRE R IFE 8 LK) G L(K2) & FHESH L, A xF
L(Ky) FIHEMS C Al L(Ky) F AN S Co, & Ci=
Ci° Co, WRAE L(K) T FTA /DT Cr HIMEE AR &5
FTEORT Cs LS, IF HAE L(Ky) /N T C K WS
AR T BT Cs &, ) CsI L.
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(K1) GL(K2)= L(K;° Ko).
1A :
()IFBTE LK) GL(Ko) &2 76 LK, ° Ka)
e
2 C3= (A5, B3) I L(K;)GL(Kz), % Cs HEX 6
AR, A Ci= (AsG Ay, Bi) I L(K)) Fl C= (A3sG Ay, By)
I L(Ky), H AAcHAy= UM B GBo>= Bs. IFA7E K, 147 By
{13 g(B)) = A;G A, f(Ay) Bf(A;G Ax) = By, X # A=
U, I f( As)= f(A3GA) = Bi; & AX U HHTAEFI/NT C 1Y
MES AR TR T G MM, r LB (A= f
(A3 GA)= By, KB (A;, By) A2 —MEE, BA AsX g(f
(A3)). FHEAE Ko A By 43 g(B2)= AsGAy FIf(A;3)=
Bo, BIBEEE Ki° Ko A B1G Bo= B3 g g(Bs)= As Al f
(A3)= Bs, Bl G= (A3, B3)I L(K,° Ky);
(2 UEMALE L(K,? Ko) H I & — E1E L(Ki) GL(Ky)
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i B s, HEAME ST Newextent, H Newextent< Extent( Cy). X

€ C3= (A3, B3) I L(K;° K»), W Bs= B1G By, H
BiEK, FH B K 1, WA Ky FH g(Bi)= A3GA, f
(AsGA)= By AI{E Ko A g(B2)= AsG A, f(AsGAy) = B>
HAHA= U IH = (A;GA,,B)I L(K)) Fl Co= (A;G
Ay,Bo)1 L(Ky). HHH T K ° Ky FHF(A3)= B;= B|G
Bo, WAE Ky 1 f(As)= Bi= (A3 GA), (A3, B) A& L
(KD —AHES, R As X g (f(As)), a4 LK)
NFCy IS PR AEAE ST 8K T Cy IS IR B AE K,
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GL(K).
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177 2 W2
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HUE & B P9I — E /& Intent( C) G B,

XFE, 0T [l U & A% L(K ) 1 L(K2),, REE L(K,) T
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S M S A R e R I LK) R A 1) A
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PR L(Ko) H RS C IS B & BB &, JF B L(K2)
PRIMS GRTEMSE C ZFMALKY), MEHEHEMS &
FIHES Cy iz 5.

EWT: RO B € &2 L(Ky) FRIME G M L(Ky)
FIES C %, Bl AHAci= A, BG B = By W1 £fif& C
FMES G RERZMN - R R, IS C 2EM & el G
£, WA AJAAA Ac, Bi= B= B, JlF UL C,° Ce= Cy, WIZE 1%
& ALK B, EH % EMES GRS C, M.

WA S C S G RN - Rl G R, B
R KRR, WA TR RZENT KR W AH o= A, B
GB= B, 2k Ad= U WS C; FIlS G AELEAEAT
KER, WAHA= U EfZEfE S0 EE%E. i Ad
U, U LK) P& cd= (Ad, Bd) —HES C G 1% 1. %Mt
= CI A& GTE il Gi= (AH A H A, BG Be; G Be)
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% MRS H% 0 8 5 I B9 (Harizontal Union Algorithm of
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INPUT: L(K1) \L(K2) , L(Ka),n AN I— B S (n)\
2)

OUTPUT: L(K|)GL(K2) G, GL(Ky)
BEGIN
FOR  L(K;) T RFANME &4 4k 4 135 1 2K /N AN 31 KR
FHEF, i=2,, ,n DO
K FH SO R 56 8 1 A ks A SR S (A, B)
I L(K)) AR L(Ky)

ENDFOR
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OUTPUT: #i & L(K))
BEGIN
FOR AR (AL B) T LK), 3% J| Ay 7 547
DO
IF 19 2i(Ar, By) BIHEHT 808 #55 THEN - CONTINUE ENDIF
*)
IF AjA A THEN; {3 5 &)
¥ B n# B, ', Bi= B|GB;
# (A1, By) A F] VISITED. CSH;
B (A1, By) AU BT bR A (¢ )
IF A= A THEN exit ENDIF
ELSE
Newextent= A H A; { AJ G& 2774 T HE&)
IF R AF4E /A ( Ay, Bey) 1 VISITED. CS i & Aci =
Newextent THEN il 2 — /N7 17 5 Coew= (Newextent, B1G B)) ;
BINIA(AL B1)Y Cohews
FOR VISITED. CS "' [J44~11 i Ca DO
IF (Extent( G;) Newextent) THEN
Child: = true;
FOR G, AT A G, DO
IF (Extent( G,) Newextent) THEN child: = false; break;
ENDIF
ENDFOR
IF child THEN
IF G, JZ( Ay, By) #7715 s THEN #H B34 ( A1, By)
y Ca; ENDIF
AN Chevy Ca; {Ca SEHTHE T AT H L FZ A&}
ENDIF
ENDIF
ENDFOR
¥ Coy WA EI VISITED. CS H1;
B Cow TREMEF SR, (%)
ENDIF
ENDIF
ENDFOR
END
SEHRRTECE ) IAT IS5 HE 8 M R ks i gl o AR i Bk
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AR, WA LK) WM& EON| Ly, 5 LK) &
RS EN| Lol . Je 5 BB ek 4 1) CLIF. A 8325, %5
TAEJEM LK) P EIHAMEE(A, B)= (2(B), B), ££/4
2 EBIANSIE LS T g(B) (. PRI, BB a5 A Y
RIEH A2 R 2 2B BT R LK) T A (g
(Bi), Bi), i awerage(| g(Bi)|) F K, WA 4l A &
I BB 4 A RB B B S 25, BTl R CLIF. A 531
I A 52 2% % 1] 6 sk O(28 @) La| ), X A L(K ) A 7511 4k

B Ley| F 2%+ | Li| . HHIE MmN HES, I8 A5 1
WA 22 H O(2° @) Lei|= O(2%(2%+ | Ly )= O(2*+ 2*
@ Li| ), KA LOK )8 A b %) 1| 2 @2+ | L. 3L
FE B Lo M MK IRHE N L(K ), Ho ) 5 28 a8 /- A
O 2X@((| La|- D+, +3+ 2+ )+ 2@ Li| @| Lo| )= O
(2 @((| Lol - D[ L2])/ 2+ 2°@ Li| @) Lo )= 0(2* @] L,
|2+ 2°@| L1| @| Lof ), BIF5 RAIASE o5 303653 (€ CLIF. A 1)
HUMCL 83E M E 24 0% @] Ly| 2+ 2°@| Li| @] L ).
T o I CLIF. A 83, i1 T8 o Ak &40 JE 75 5 18 i
DA 4 BT 389 55 B A 2 1) IRaE 5, 8 4 445 N
— AN 5 RN AN P I B A A 2R AT 0(2F @)
L), B ABEE Lo MRS AR IR AE AN LK), o) & 4% B2l
FoRHh 02°@| Li| @| Lo ), BRARN 5 etk 385 () QLIF. A
ff) HUMCL 51vA I 4 B8 O(2F @) Li| @ Lo|) . ATLAE H,
XN R B B 2% B 3 PRI

wIR LR YE
HOME A AT o K=

#4({1,2,3,4,5,,{)

(G, My, 1)) fll Ko= (G, My, #1240 #3({1,341,06)
12), o Mi= {a, b} Al M= #1019, 48,5
{c, d}. H XM ) 744 L (@)
(K1) F1L(Ky), 43 Al aniE 2 #4°({12,3.4,5), ()
HI( a) ( b) Fos.

B H T 4 g @3 #({14},d)
S 1 8500 K AN AN B K 3 R0

FPREAT AR ER, 3L 34 bR AE Y ®
RS AT L(Ko) i 5 Al
MM Z] LK) .

IR AS# b HAEM
#1385, {H{,4={,{a, bt G{c,d}= {a, b, c,d}, 157
R S5({}, {a, b,c, d}), M 7E L(Ky) M L(Ko) " #HALEAE
ANT# 1R 1T AT, BT S # S( (), {a, b, c, d}) BT
ML AT S LT# CA# LRSS S A AN E AN
SAH TR R, BT AN S5 7= 2R 038 0 m I Te S5 ks &
3(a) B, 2L DR I SR BT s, IR SR L RoR '
L= A2 347 5 2 TR I T e k.

O N S # 2: H
TEANS# cWEmA

B2 FFsK, A K, xR
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/ N~
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L(Ko) F/hTF# 2 i %)
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el BT, R TR 2 FBE, ORI e 3 B E R
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# T RIS 3(b) BT, o DKL B SR B T A
HER B2 2R R e R L7 A T AU AT 22, IR 1) i
e ML HBEE T A M EEL.

» AT A# 3o T G758 R Y e, e
HSEHH 1B, BIA{1,4) A (1,4}, FrUA e 1 55 0,
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HGTHH# 2# 3 # 4 10508 A A IE{ 1, 4}, BT LA
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B, W # 2o # 3 # 4 T, Al T R AN
{3, JT LU ST AR,

ATLAE H, L(K1) GL(K2)= L(K;° K2)= L(K).
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Q.. p2 Bk M4 Bt T XA B TR 4 TE 08 S a4,
T T M T AR IR TR) £ b 35080 (4 BrE s sb) , BTk ST
V187 0 ISF i) 2 B 0, E 509k 6 TP o) A2 2% P8 ] B o AT I 5 5, ik
36 sh HUMCL. p4 89210 45 Rl J8 F X Fig 7.

BAR M, TR A 5, R R R T A%
& I 1 HUMCL 5795 () 20 4 T i 1

6

DRI W], A SO 10 22 B M TR 1) £ JF (K] HUMCL
SRS IR S B T8 AT 55 M I A R 1 R
FZHUIFAT AL BE, TR ) HUMQL S5 2 W] @3t L T CLIF. A
SVEM Godin 535, DA, 20 ML R IO 1) 15 JF 550 96 )0 3
TR RS BEAT 73 A5 IF AT R

X AT SR R 7 T 5 BRIV AT SR B 55 45 23t vl >R AT B L
PRor. WY, SR BS54 23 AR ] o, (AN — g A d T 56
PRI A EA R LR A, (EIFASZ IR 70 A0 R
— PR RO, 6T 0 ANSEE B R R e A
TS5, W HUMCL 5692 skbr Bt JB46 24 CLIF. A §i%.
DAL, TSR AN R (172 2K 35 50R AR P5 00 U7 St ilt —2
TR TAT 35 L) TAE.

[ 1] Ganter B, Wille R. Formal Concept Analysis: Mat hematical Foundations
[M]. Berlin: Springe2 Verlag, 1999.

[ 2] Baltasar Fernande2Manjon, Alfredo Femande2 Valmayor. Building e®
ucational tools based on formal concept analysis[ J]. Education and I12
formation Technologies, 1998, 3(3- 4):187- 201.

[ 31 UKrohn, NJ Davies, R Weeks. Concept lattices for knowl edge manage
ment [ J]. BT Technol J,1999, 17(4):108 113.

[ 4] S OKunetsov. Machine learning on the bass of formal concept analysis
[J] . Automation and Ramote Contral, 2001,62(,10) : 1543- 1564.



1854 W7

Eicd 2004 4

HE

[ 5]

[ 6]

[7]

[ 8]

Godin R, Missaoui R, Alaoui H. Incremental concept formation alg@
rithms based on Galois ( concept) lattices[J]. Computational Intell2
gence, 1995, 11(2): 246- 267.

Sergei O Kwznetsov, Sergei A Obiedkov. Algorithms for the construction
of concept lattices and their diagran graphs[ A]. PKDD 2001, LNAI
2168[C] . Freiburg: Springe2 Verlag Heide berg, 2001.289- 300.
AR, A5 FH R F b T 1k ARG VL 0] o SRS
1, 2002, 25(5) : 490- 496.

Yun Li, Zongtian Liu, et al. Theoretical research on the distrbuted con2

5, 1965 4F 4 4 T Bea e,

Bl 2, B N 205 L R 2 IA?‘JJ:{EJC%

ML e 7R 52 1 5 W AR, B 900 R M
- ‘7@' HARZI . Rmail: liyun@yzm. net.

sruction of concept lattices[ A] . Proceedings of the Second Internatio2
al Conference on Machine Leaming and Cybernetics[ C]. Xian: Ingt2
tude of Electrical and Electronics, 2003.474- 479.

[ 9] Zongtian L, Liangsheng Li, Qing Zhang. Research on a union alg®
rithm of multiple concept lattices[ A]. RSFDGrC 2003, LNAI 2639
[ C]. Berlin: Springe2 Verlag Heidelberg, 2003. 533- 540.

[10]  ZEz, XU, B AR BRI 1 ¥ A i it o A i Bii [ ]
NIRRT HLZR G, 2004, 25( 10) : 1768 1771.

H,196 F 6 AHAET ILAA E
B EL, R S SO A b O, L A,
H BT 7ok N T3 66 #AF L. Rmail: ztliu
@mail. shu. edu. cn.

P20 B TR B HE, BFSCOUR: OF 70, R

EE, N T ReSE.



