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Abstract: Aiming at the rules acquisition for attribute-induced three-way property-oriented concept
lattices, by defining weak consistency, we solved the problem of rules acquisition in general formal
decision contexts and explored its relationship with property-oriented rules. Firstly, we defined the
attribute-induced three-way property-oriented weak consistency and corresponding rules, and gave the
relationship between attribute-induced three-way property-oriented weak consistency and property-
oriented weak consistency, as well as the inclusion relationship between the two types of attribute
rules. Secondly, we demonstrated through examples that the obtained rules using this method are
more comprehensive and reasonable.
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Table 1 Formal decision context (G,M,I,N.,J) in example 1

d

G a b ¢ e I g h
1 1 1 1 1 0 1 1 0
2 0 0 1 1 1 1 0 1
3 1 0 1 0 0 0 0 1
4 0 1 0 1 0 1 1 0
(G.G)M) (G.GLN)
" e
((3,124),abce)  ((134.2),abed)  ((4,123),abde)  ((23,14),acde)  ((24,13),bcde)
((14,23),f2) ((3,124),gh) ((23,14),fh)
((&,12).abe)  ((3.2).abc) ((3,14),ace) ((4,13),bde) ((2,1),cde) ((4.2),abd) \
(2.2).2) ((3,14),h)

(@,1)e) (@.2)ab) (3.@)ac) (4,D).bd)
-

(2.2).2)

1 BUHSH=XEEBEEHMIME L (G.M.D
Fig. 1 Attribute-induced three-way property-oriented
concept lattice Lygp (G, M, D

(2.9).2)

B2 BESH=ZXEABMEMHEESHE L (G.N,D
Fig. 2 Attribute-induced three-way property-oriented
concept lattice Lygp (G, N, J)
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Fig. 4 Property-oriented concept lattice L, (G, N,.J)
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((Z, W) C)) E Ly (G,N, D, F3(X,Y))C(X,, YD (Z,W) H(X, YT (Z, ,W,)C(Z,W).
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Table 2 Three-way property-oriented rules set %,p and non-redundant three-way property-oriented rules set 7y

Rarp @AEP
abd—>fg, ab—>fg, bd—>fg. abce—>gh, ace—>gh. abc—>gh, abe—>gh. ac—>gh, ab—>gh, abd—fg, abce—>gh
e—~>gh, acde—>fh, ace—>fh, cde—>fh, ac—>fh, e>fh, ace—>h, ac—>h, ab—>g, e—>h acde—>jfh, ace—~>h, ab—>g

3 =X EEEMEMNSEE RSN X R
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WS 78, MAEE M ((CY1,2),C) € Lagy (Gy N, D)y FE4E((X.Y)B) € Lage (G, M, D, Wi J&
XCTCY, YT Z, Xhgl# 2 A, HEEN . YO E L (G,M, I, BIXEEM(Z,.C)EL (G, N, T, f£
Y, YO)E Ly (G M, I, Wi YTZ, W Lp(G,M,I)<Ly(G,N,J). jiFE&.

H 4 X7 R B 5 LA M AT

Hit2 HRFEATRGM, N, J)JE = 30w ) @55 R, WP S8 T 5orh i o521 )
Ji APk 5553 U IR Y

EE6 W(G,M,I,N,J)k =218 @5 R RIE 08 5, MXEREM B ~Ce %, 718
B, {#1% B,—>C€& App.

W SMEEN B ~CC P, X 118, X, BDECLy(G.M, I, (Y,O€L:(G,N,J),
WEXCSY. Mgl 3 M, FERIFFRA o Lo (G, N, J)>Law (G, N, D, ffiff o(Y,C) =
((CH1 YY) OV E Ly (Gy N )y XK Lag (Go M, 1) < Lyg (G N, J), el & X 7 3, f24E
((Z W), By) € Lage (G.M, D, 2 (Z, W) (C™1,Y), B B,—>CE Rppp. iFEE

EET W(G,M,I,N, )R =3 m @55 PR ek e A H 5t MAHME RN Bi—~C) € Daw » fE7E
B, >C, €%, 3}t B,SB,, C,.=C,.

W SHEZEM B —~C. € Aapes HEX 9 M, HUX,Y),B) € L (G, M, DD, ((Z,W),C))E
Laer(GoNL D, (X Y)YS(Z,W), Bl X&Z, YTEW. dg| B 2 4, £ (Y. Y )E L (G.M,I),
(W, WO )ELo(G,N,J). HWHYCW, HmEX 1141, YOr-Wo €45, & B,=Y%r, C,=W°%s, HJ
B,—~>C, €. BN 45, Bi=X1UYSr =X UB,, C.=2z% UWS =2% UC,, 5% B.<B,,
C,=C,. AIXHTEN B, >C, € Rup» f24E B, >Co € RS, Wi JE B,Z=B,, C,Z=C,. jF¥

WA 4 Mg 7 o] FLA N HEB L.

#it3 W GM.IN,DRRFEATR, GRFIENEFHE Liw (G, M, D<L(G,N,]),
W AT A>BE A » 746 A—>B, €% 5L A, >B, € %5, ffifh A/ CA, BBCBs{ A, ZA, B,ZB.
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eI 3 RW . X R =S 1 SR PR AL, B DR SRE S S AN ST R B AL
B — AT /N T8 i AR AU, R U R A e A A T = S e R L i — P U T = ST
T At L 2 3% 1) 2 T

4 BT

Nyt 20 B e AN SCHR Y A = ST 1] Ja AL A A s O SO0 3 s LA S B T R A
A SCHKL 24 Do [ 1 S SE B BEAT 0 A, B B = ST ) J A U ) SE B B RCR s LR IR
3 LR RS A

F 3 Jyrh E W DR IO BT IRE AT 5H(GLMLTLNL D Ho 6=1(1,2,3,4,5,6,7,8},
FR 8B B MG M= {a.b,codye, frgahai)s R M FHEAENR, a NG LAE,
b NBANERTE . c ACTESELE. d NWARE . e HUEFH, fOABIEMBE, ¢ WILSHH, A N1T
Bid, « WERHE; I WHEMEEREZEKN ITXR, 0 RRB HBERAEHERESH. 1 BRA
G N={lom,n) Lo HBEEBY, [ KIS m IFENE n HMER: T AR GREEEZ A —J0k
B 0 FORREAGRE, 1 R KAEZRFR. HAZRRERXT R (G M1 N, D2 =30 g 5
YA, R R T M, N R (G ML TN T R T 1) R M S PR . AR SCHR i B
AP TS BR B A P I S AT BRI, e s Ree W A FUR + s R P W22 5 TS
R SCHRCT8 D 3 #2 A A T A e SR B 000 T = S AR TR PSRRI AR Do I 6 JF 7.

®3 REEAERG.M.LN.D
Table 3 Formal decision context (G,M,I.N,J)

G a b c d e i g h i l m n
1 1 1 0 0 1 0 0 0 0 1 1 0
2 0 0 0 1 0 0 1 0 0 0 0 1
3 1 1 0 1 0 0 0 0 0 1 1 0
4 1 1 0 1 1 0 1 1 0 1 1 0
5 1 1 0 1 1 1 1 1 0 0 1 1
6 0 0 1 0 1 0 1 1 0 0 0 1
7 1 1 1 1 1 1 1 0 1 1 1 0
8 0 0 0 0 0 0 1 0 0 0 0 1
Fd4 ZHERTHMME % 98 Fawe
Table 4 Three types of decision rules set %p , %5 , Aapp
R A Ragp
g—>n, dg—>n, ci—~>l, h—>n, ci—>lm, ci—~>l, dg—>n, h—>n, cegh—>n, cdegh—>n,
cegh—>n, cdegh—n, abdfi—Im, ci—>In, ci—>Im, abe—>Ilm, abd—Ilm, abdfi—Im, h—>mn,
abe—>1lm, abd—>Ilm. h—>In, cfi—~>in, dg—>mn, cegh—>mn, cdegh—>mn, dg—>In,
g>mn,cegh—>mn, cfhi—>In, cdfghi—>In, cegh—>In, cdegh—>In, ci—>In, h—>In, cfi—>In,
dg—>mn, cdegh—>mn cefghi—>In, cdefghi—In cfhi—>In, cdfghi—>In, cefghi—>In, cdefghi—>In
FS5 ZHEETRRFEAWE D05 e
Table 5 Three types of non-redundant decision rules set Ry T T ppw
Gy @ 7NN
cdegh—>n, abe—>Ilm ci—~>1l, h—>n, ci—>l, cdegh—>n, abe—>Ilm,
abd—Im abdfi—>Ilm, cdefghi—>In abdfi—>1lm, cdefghi—>In, cdegh—>mn
F6 ZHEETRRKANE 7.7 .0
Table 6 Three types of non-redundant decision rules set R ,@ZAE
cdfghi—>n, cefghi—>n. abcedefgi—>1lm, cegh—>n, abedefgi—>1, abedefhi—1, cdfghi—>n,

abedefhi—Im abdefgh—>mn cefghi—>n, abcdefhi—>Ilm, abdefgh—>mn
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X35 MR 6 AR TU A e SN HEAT I8 20 Ee AT, B DN 4R T SN 4R 7 HEAT H AR, ML
ISR T SRR A HEAT IR, BUEE Do 50N B8 T HEAT LU, SR WA, 51 AT 1) JB VEAE A2
$i YA 2 P T 1) JAR A KD A R = ST ) J A O Sy R O 7 B 2 L S R ) DU B B S L
BRI N 3, XPASE N B BEAT HE AL, ST 48 HEBR 3 EON R PTG Rl R R — 2 AT AR TR H Y
T 73 J P R U DK % = v Jeg 24 R D) s 1 5 481 P 9 02 PSR

OrMTaR 4 RN 5 AL, G R BL REMRRECIEAR R BN, ML abd—lm € e, KA AL
PEA B K IR A BT S 2B A A% 2 FECCRSURIE . BI yae 0 JOR SR K, R ZARIEA
PU TR L B RS LA R b 2 B ¥ 6%, S TR RANE BRUER 1, BRI ERAGH, S0 T
FUETHRBUES 0, B2 N R A% . PG 2 AR REMR R S (5 27, Bilan, MW ci>lne %, FOR
AR PERR AT DA B SRR AR » ) KRS 2 e A s e A 2 Wik e o PR DA B L A A I it ik
o T ORULR AT AR O BT A AR DN 3K 0 Y .

Axee LI T UM TE A5 B A 00 £ B0 S B S b AT 5 18 AR Dhaee PRI abd— 1, BN
REAVEA G ERE AR AL EE ARG . SFBOCREURKE; R, 27 ARGl 51k s
ERE A AR E G H . WA KA KK BRI, PR, AT A& AR KR B FE i, =5 X AR
M2 BRI L Aok B8 AT A T

X+ abd—>im, abdfi—>Iim€ Tuze» BIAE X 10 s abd—>lm EICRN, abdfi—Im JEAE AN, B
B K R ANRRE M TR, 508 NGl VL B RLAE L folb 2208 L BT B . AR B R AL A VL Y
PR, P, 383 AR TUA = S 1 e LN IR R AR R . TR PSR AT 3k 2 I A a] E Y
A EDSE NN 8 S TR R Y &4

XF T Aae TR, T LL %o A A 4R B — A E/NEI RN . I B Raee RN 3 1 2 AT 928 FP AU
ROTA SR RZ MR —s. R0, = ST i J Ak LD S A 3 SO R . BERE A0 20 i B R AR
S DT B 22 T Ml R HR SRR, I L = ST S A DU 7 552 B O P P B SR R 3 T T A
U 0 S o XURL DA, ol O o i 7 o S 12 W A8 DR SR BRI AT LA 2 B gl 1 5 T AT AR B
B2 ey ML D] PR T g R R TR SRR R

SN T AR AR s = SO 18 T Ak AL £ SE PR S fh L SR . AR SR B = ST () i A B SR
5 B HA AL

L8 EPTR . ASSCHETE 1 &L St = SCi )J& PEAE s A LW SR R B S, AT SR BRI R
8 PRSI 3T 5 O B PR IR B SRE AU R 00 I8 00 » 2 T TR Pk & 10 = SCTe 1 J PSS PR . R H
T 1) o 55 DR UR AT L2047 s Rk, 1R T T E AR 3 = S 1) e PR AR B9 LR BT vk . JF
XPARTCAR MM BEAT T 200 5 PR, MIRFTE T R B AN S 7 . P50 7 s 1 = = ST 1) g 1
I 55 AT o i AP R ) 2 ) BB R 5 e i o ek S B A A B E T AR SO I R A St
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