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Context Isomorphism Detection Algorithm: Equivalence Classes Algorithm
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Abstract Isomorphic generating is a new way to obtain concept lattices, Isomorphism detecting of context is not only
the presupposition of the methodology but also the key procedure to decline the complexity of time. This paper sug-
gests an isomorphism detecting algorithm based on equivalent class, which improves the efficiency of context isomor-
phism detection, The method provides a practical way to construct concept lattices by combining means such as decom-

position and reduction of contexts, The authors discuss the detail of the principles and designs of the algorithm, and

verify the validities by implementing the algorithm.
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A 0 AV e L ) A B R, A SR — A B B T
AW REMAEEL FMAE. HEFBEN, BE.5IA
HH(weigh) RE, HXM TELE R C MG HHHTEH
51 B J5 - )RS A IE R R S Ay & — skt i . xt
FHEE-MEATRATEFEN NS B LITREIL, R
RAFEER S . MRERAETHRE BRI R
b HREBEXREMRER S HEM A BN REMAE
HHEARNKPMERE ., VREEREREE L —, 8
Bt B A BRRSEMENAITE. BEMSEU. F
R ERERAENELE RENRENBNEHEN LSS
HEANFERE T, RG0S C f1 G #xtFERERiEA
HUWEEHATHE. ATRAZEN S BN EREEX
KRG, UTAHTENMXBRHEHIIMN —BFE LHE
.

B4 BHEEATRG, M, D, W TEEMNER g€G,
E X weight(g)= [l g" | \BIX R g WR M TICEN M
FEE X FEBRYE me M, & X weighttm)= || o’ || , BIJR
Hm WXMNREPTENITR. W TF Ve, :€ASG H
wieght(g) ) =weight(g;) , 5 X weight(A) =weight(g, ),

Bl 1, TEAER LR 1BMR LM
weight 5334 2.2.4 7 3, JE ¥ o BJEHE e 1 weight 43518
2,3.2,3 11,

XS AERAERG M, D, EX.

WeightSequence(G) = (weight(gy), weight(g:), -,
weight(g ), 2 g1y g2y 0 €G AWRE
weight(g, ) > weight(gi+1),i = 1, 2, =, b, b= || G|,
WeightSequence( () /R TEE 54 H Xt ZL0Y weight fF 24 %,
RIRERE S, [RREE X

WeightSequence(M) = (weight(m, ), weight(m;), -,
weightGn, ), +++ weight(Gm)), Hh my y ma s sy €M, B
J& weight(m,) > weight(m1),i = 1, 2, , L, (= || M] .
WeightSequence(M) R RH 2 H RN weight A 4 A
TIPS

STFE 1 e x5 8, WeightSequence(G) = (4,3, 2,
2), WeightSequence(M) =<3,3,2,2,1), ,

BX6 BEERNERG M, D, T REMER
P, AT LR weight & LINT RN EME R

ReGXG: {(gs g2 | g1+ g€ G H Weight(g,) =
Weight(gz)}ﬁ‘ﬂ RuCMXM: {(m,m) | m, m €M H
Weight(m; )= Weight(m:)},

HEMBREGRTFN G/Re  FIEMABRERTA M/
Ru.

TEE 1P REEFEMRF FREL, 2, 3, BRSNS
AR, [T, MLa]e,  TIRIR B Y 3 450
Kale, [oJe, Mlelny, .« S, HATX T IR — Bt & HOA R
e M A 3 FF— 3 R E 0 R HETIHE 7 S 6 24

EX T BEERERG M, D.SHFVgEGEXL

Value(g) = BinToDec(aiaz*+a;),

FRAFTR g ) value, (= || M| , JRHEME

1, #Hlgm)€El

0, FHFEMG=1,2, -, D

£ B AT A TE 2 B B M RTIE  FEE, X T VY me
M, EX

weight(g; ), -

a; —
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Value(m) = BinToDec(bibz-**b) »
AR m ) value k= || G || 3T RIE
(L Hg.mEI
©olo, &mW
B2 QRN AT T 78 4 HTF  BinToDec 86 $0H
THMF R R R A, EE 1 9P, value
(1= 18,value(®) = 7,

ZHATRXEIRR T value, LEI NI ZFTH) value,

Eﬂ 1 ﬂuﬁ%ﬁﬁﬁ C= G, M, INHG= (G,
M, L)RFHK, M

WeightSequence(G, ) = WeightSequence(G;), H

WeightSequence(M, ) = WeightSequence(M; ),

EH REXER C MG ML BARN S EETT
T3zt , 5 P (X X B L X R HE AL E A R AT BB
bt RN UAE R HRANEARRC M C RE
#R , WeightSequence(G, ) = WeightSequence (G; ) , WeightSe-
quence(M, ) = WeightSequence(Mz) B MR R M. H C\ 1
C'y HXPBHEN value BRMLEM, IEE,

BN 8 WEBAERG, M, D,XF ACG,EX:

ValueSequence(A)=(Value(g,), Value(gz), -+, Value
(gi)y *++y Value(g,)), HP g1y g2y 2, €A, B E Value
(g)>Value(gi1 )yt = 1, 2, =5, 5= || Al . ValueSe-
quence(A) RRFER T BN RIENFEF AR M value
IR 1731,

[=#E, X+ BM,

ValueSequence(B) =(Value(m, ), Value(m;), *++, Val-
ue(m;), =+, Value(m,)>, b my, mger, m €B, A B
Value(m;) > Value(miy1),i = 1, 2, =+, t, ValueSequence
(BMRRERE R BN EANFR PG RN value 1
REFF 5

Fihh, AR A B A IEB AT R BT NAT , S Val-
ueSequence(B) , 32 # B R B & 4 BT X B 19 5, & M8
ValueSequence(A) , {H &4 28 1k B % B3 0558, BT EMA
WREARFFA I BT AR5 SR HE B AT B3 e S S B B i

EE2 BEEXRBERC=(G. M, DHG= (G,
M;, L), 3§ & WeightSequence (G, ) = WeightSequence
(Gz) H. WeightSequence(M, ) = WeightSequence(M; ), Rg, f&:
G FREERR R, £ G FHFEXE, MRHVE €
Gi/Rs s IE: € /Gy /Re, » {178

ValueSequence(E; ) = ValueSequence(E;)

AL B4 C G, R .

EH. X TFERXER C MG, I E WeightSequence
(Gy)= WeightSequence(Gy ) , Bl 5% BT - F¢ 1] X )7 o6 B 4 %,
B8, % YV Ei € Gi /R, » # IE, € Co/Re, » Wi & weight(E,)
= weighttEDH | E || = | E; || s i1 ValueSequence(E;)
= ValueSequence(E;) , If 4 R value ES,E. 5 E, P
value fFIAT LR BAEN,. TR E 5 E 2H%80,; ik,
C. 1 Cs ' ValueSequence %0 61 2 MBS 10, 451
Xt G G HEFTATIN A M A W R F M 24 weight (/%
HEF & RS 2t iR weight BEFHEF, BB C, F1 Cs,
ﬂﬂd‘é?ﬁﬁ GIZCIZ T C FC %ﬁ]’f’@ﬁ‘)u iﬂit’éu

XM, R & My FIFEXLR R 2 M, FHEER
FOBRMVY FEM, /RRM1 »ER A F2 €E M, /Ryg o [#48 ValueSe-
quence(F;) = ValueSequence(F;),#{4 C fil G, &R #

« 150 -

G=1, 2, =, k)

D000 http://www.cqvip.com|

58

3.2 EFEMAMBARREHAERENGITSR
b1} .
ER1AHTRAEXAERNY M EELERG, &8
2MBETREAERFAMAE N TS K. REXHNE
L EMEEENT . ABRER, #RPENRENL
FRAATHEM S R EN LRI AFIENE,

D HFEAEFRC= (G, M, IDMG= (G M,
I) i WeightSequence(G, ) = WeightSequence (G, ) 8 &
WeightSequence(M, ) 7= WeightSequence(M,) ,if A B & K[
.

@) ¥ C .G T RIHTFEEUNS RERBEAR
B .G 17.51% M 0 weight, 4 B & BEFHES . X —
A weight HEFF .

X2t weight HEFFM G fl G P& MTEM I, 4451t
BABKITH value, ¥ value HFEFHEF], X — B FR K value
RN HERF b3S R B RIEH CL M Ce.

W EX VE €G/Rs , BE IE € G /R, f£78
ValueSequence(E; ) = ValueSequence(E;), #Fi&, A ER
HR C .G RFEHIN, B IER B A0 C', 4R8N (3
IAL 3,

(3 X Cr FFE—~NFIENE, ZRIEEFF, BH—K
e, X85 MT M 254 value BN HEF . R IHTH —K
HATHEM B ValueSequence, i 2 5 W & 2 8 2, IR
WE,MERT R C.C R, &N 25448505 %, 5P
C, PE—AIFIEMEBELRITE. DREBRPIHEE
2, MABRER C .G RAM. AR BN
.,

AR E LB, LR B T AL 3R weight HEFF L
value BNHEF RIFM BT, ATFHMEEES TR, mE
=R AB RN A TREANERE, R RSN
Tt R e o R s
/TR E B context HIFEE MM begin FIZ| end FIAH B BT
A LA

function AdvancedCompare(context, begin, end)

// bCompare BRI E AT R lﬂﬁ:’#’]%

[/ B R, true R R dalse R AF ()
bool bCompare = false;

# context F# % backup;

for (i = begin; 1 <5 end; i++)

i{f (i % begin)

W backup E #5) context;
3 #e context RS | | FI4E begin F1;

}
// AR begin AR EFMA MBS — FINRR
1{f (end > begin)

bCompare=
AdvancedCompare(context, begin+1, end);
if (bCompare)break;

else

// Exitequivalent ¥R LB M AN end F ST —
AEEPAS EAPIID 0 R A R %S 2 p BRI
end {951, FNI1E FEl- end

nextbegin = Exitequivalent (end);

if (nextbegin > 0)

%/ End RERZRENR/WT —MEHrERETIE

nextend = End (nextbegin);

bCompare=

AdvancedCompare (context, nextbegin, nextend);
if (bCompare) break;
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// AW, A aValue, bvalue(gguﬁﬁﬁbﬁﬁ%i\ﬁﬁ S

iﬁtﬁﬁfﬁ%‘fﬁ%ﬁ value fY)

clse

{
i value Xj‘ context B4 3 EF%ﬁﬁE?
BB EHHFFNG context # avalue ;
// comparc BREK B
aValuce,// bvalue '
bCompare= compare
(aValue, bvalue) ;

!/ ﬂﬂ%ﬁ%ifﬂﬁ*ﬁﬂ [B// k% (45 58 Bk LB P A
if (bCompare)break;

}
}

}

// IR RIEY R, Jé?ﬁ!lﬂ (BT R (A, W B a ATE B S BB R
TR AR, 3R [ Y false

return b(_ompare;

}
4 BEXBESSHH

i rXc MEAFRD TP HEE MEMEB D
M A m; AT O<Ti<Tas O<Tmy<r) ymy ¢ Mgy *** 4 My My
= r e BB y MEHAE L 5 ANERRDH 2, ATEO©
L JL Yy 0 <L)yt Moy en, = o BT HMA
1458 B U Tl — 25 28 P B IR AR e, T M SR 4T
EREPIERG value WA EH EF MR D EHHELT
. BBAIBEM w=n! Xn! «Xn,! KEH,REHE
wl= cl, PEY y=1 MEFERT MR RN ERFH
VR TF A 25 0 46, PR B sk A BRI, 51 4 23 30
nt UGN, GMIAE y BK max(my mey ooy 0y YD,
witi/h, BRI BHG, FERESTH value B9 7] B
M HEH S EM BN NATHITHT, A FITHERF BRI E

HHEF B4 ATREM v=mi (m —1)/24m: Cmp—1)/2+

ot m (Cm,— 1D /2 KRR, v&r! Y =1 HBRINMEN Tt
MERLXEBHFETE TR - SN A w e, A%k
AT 4730 mCm—1)/2 I, &M, BHENB x BK, max
ey my Y BRN v BN,

y M) yng = MﬂX(Vl], Nz """y

(ny» 124

4 my= Max(m;, my, =
n, ), O] DATS SR B i R e Tl LA BE ) O Xomo 1), T ELER
BRI A A ERE RN Om! Xn) , BRERTHER RN, ¥
HEE .y KU ome T on B3/, Foat e & F B 28
B, WRERAEEESSTHIHEEEIENLRMH
ﬁl’m EDEWYI\}BEQ?E?EXWW, %$%§1ﬁ(fm (ml - 1)/2
+ my(me —1) /24 Fm (m, —1)/2) X (! Kmp) XX
n, DA AR m! Xnl W,

AT SR8 9 A B R S A 8 Bkt 7 RERELA
R RAITHE . 8 E R e R B A K
X7TRARATROAEEHELO2FIW 1 2 7, BR4A8
5 AR B AR S 6 MIERE RHETHE U
X 6 MNMERMBEARVBEEN/ MM R RIS S DAE
R EREEE N KANER. B 2 PHEA S8R~
AMREA MR PR R RN B R B AR R RE T R
BiEL,

HMFRFEEEE ST TEK, A THBEINE EH
B X 1)y D, B AT LR B 2 S R iR 0 =) s AR TR A B
IR 4 X 4 AR AAE SR BERLL 10,38 5 X5 51 E
BB LL 100,31 6X6 fIBRLL 1000, %% 7 X7 fEkLAL 10000 i
EHREBRNEEAT, BPERERNRE N ERAEZ
ERZR SMBEE LR, R1IIE T 2B EMH
TRB T T R .
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A1 FAREETRURPRSEHBLELER
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H| 3% 0 1 2 6 | 140 | 4580 | 201693 [10208295
W | B
Bx

0 1 2 6 | 14 |45.8]201.69311020. 8295
b4
%

0 1 1 1 2 3 35 22
3

MBESFTTLE S BE R AE RS, BB RN
FIE BB BB, SENMREREENEEEIEFHE
M. ZEXT 12X 12 BAH R W I ER, EWE ETE 8 /)
P T 2 (LB RIEBRPRBIEGR, MENRBEEMNHR
PR T MUGRBIHER. BRAXFNMERAETRES
— B FIRRBRAE , (B SC U 45 R R - M L BB A O, 1
REBETHE P R IE D) n! B, SO AR A
B ] i T E W %, X B E A AT R R A
¥ 1847 B 1 B BORE DT 1

&t SMABEMOMBEZARETEIIAT weight,
value FHES  HIE B weight HFH X AU BT RAXTR
EMREES DTSN AR S T SRR,
AR TFT B ZE B B UM [ A D TR R
It HAERATAT FI AR 280, R B weght #iF, £33
1T 2, ST R B K value ST SN Kb & TEHAT,
XAEEAFE TR, @5 EMBE RN L. IE
HA T B vk e B U A R 3 (R B e B AR R RO R
BE. ZELAA AT LTy, Bl ANk HE Rk SR R
BB A Bt — 3 W/ MT I AR TE RS 55 AT i — P iR
HHEENEE,

BEHEY . SMNEHEEERTRAMSEREEN LR E
P4 1 S ) ey T G 1 R PO AR e P R ST AR T R I LR A
W—ERBEEN R, B ABRESHTHE. BX
FERF A Bt AT e 3 IO 43 B A8 6 DA K% LL R PT LA 57
700, IR AT H ENRER LA AR S TR A
LPNE =

X XK

1 Ganter B, Wille R. Formal Concept Ana'lysis= Mathematical
Foundations [ M. Berlin:Springer Verlag, 1999
2 Godin R, Missaoui R, Alaoui H, Incremental concept formation
algorithms based on Galois(concept) lattices. Computational In-
telligence, 1995, 11(2).:246~267
(F4% 155 ®)
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FE =R AR R, A SCHRL I FORE BT Kig i
ST NAE B SRR 737 HBESL T A A B B KUK 43 7 468
B,

W RN AR FHAEBIER S, RITAHE XN RS
MPMABAFEER ADARKPERANEREREEREN
MRAFEBRAMBUL THRSFHERSE, — 332 4. &
SRS Rl R EAR , BT U T — xR
R R AR /N — SRR R M O B RIRAH T4
P RRAE I 1 ) 15 4.

IR I 3L 3423 2%, LAY W el AT TR BIAL
. MPREHLEL 2/3 BEAR (2282 M) 1k il 4R i, Bl A )
1/3 BEA (T MDA R AR . BRI 10 W, BUG#H T
10 430G RATF A X 10 AU H R 1-a-a B FC
SVM B3k, 2} 5UR AR I 2R BT BB AT T U145
PR, ERERIME 2 iR, RPPBE R BERED.,

22 MBERESTFRER

- RBF # EMAH KR
7 (2=18,C=2) (d=3,C=0,05) (C=0.05)
l-a-a FC-8VM l-a-a FC-SVM l-a-a FC-SVM

1 0, 85 0.93 0. 80 0. 87 0.74 0. 83
2 0. 90 0, 94 0,82 0, 90 0. 76 0. 84
3 0. 84 0.91 0.79 0.83 0.72 0.81
4 0, 89 0. 90 0. 82 0. 86 0.75 0. 82
5 0. 85 0.92 0. 78 0,82 0. 74 0. 83
6 0. 80 0.91 0.76 0.86 0,72 0, 82
7 0. 82 0.93 0,77 0.83 0.76 0. 83
8 0, 85 0. 94 0.79 0. 83 0.71 0.79
9 0.91 0.91 0. 81 0. 85 0.7 0. 82
10 0. 86 0.93 0. 83 0.86 0.75 0. 82

¥ 0.857 0,922 0,797 0.85 0.74 0.822

G HRE S 3  BRITFAEHER N E P RTITEE
FRE S —E IR R BT A B RATE AR S — it
BUHHRE S h— SRS . FHEHNGIT RS
B BE R o] R RIEES AR LM K/NRE, Bpf—
MAEERZ P ST B . RIS R P, R
&3 FC-SVM Ji ik B A R B IR 4 263, i HLAE S H1A)
R B R L BT B TR .

BRE FURHT—HHNETEHEMESLE SVM
AR AME S SVM Bk . FC-SVM Bk, liM TR
iR B R Ak %44, EH T Lagrange A3, H T TH S,
RATE Z B L I B T b E @R AT R EMT A
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