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Attribute Reduction for Decision Formal Contexts Based on Three-way Decision Rules
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Abstract This paper studied the attribute reduction for decision formal context based on three way decision rules in-

duced from three way concept lattice. It proposed the notions of three way decision rules and necessary three way deci-
sion rules and discussed their basic properties, presented the concept of consistent set with respect to three way decision

rule and examined the judgment theorem for consistent set. Accordingly,based on discernibility matrix and discernibility

function, this paper presented the reduction method and an illustrative example.
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Table 1 Decision formal contexts (G,M,I,D,])

b c d fody dy dy

0

G a
1 1
2 1
3 1
4

5 1

S = = O =
—

S = = o o

©c = o o ofn

1
0
1
1
0

- o = © =
[ S S

0
1
0
1
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o E X3 OEL(G M, D, /3 BT M f1 = (12345, (O,
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D)), fs =125, Casede)) s fs = (34, (bd f D)) s f = (14, (bf,
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cde)) s f11 =3, Cabed f+e)) s 1o = (4, (bdefac)) s f1;, = (O,
(M.M)), OEL(G,D.J)H:{(13.(d\ds+ds)) . (24, (dsd;»
d)) (5, Cdy s dods ) s (1234, (dys D)) s (135, (dy s ds)) s
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T H o AT SRR 2 5 0 A 6 = SR g
Bf D)= (dy D) s Cabfre)>(d\dy +ds) » (bdef ac) > (dyds
di) . HAE 4 WIAE (a,b),{b,e} {a,f}.{e. IR SH=
TR
3.3 REEAGETHZIREAMNBPAEF %

AT P FIE 2UH 5 AL T = 3SR R i 24 7R I R
28 AL ) P R R 1 ) S B i B XG0 P B X G R B2
YT W S0 = 3 PR RN 24 87 D5 v
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(A;sB)),(X;,(A;,B))EOEL(G,M,D ,% o(X;:,X;) F#xR
%1 X, X, €V(G.M.DR X, X, €V(G.M.D . |

DA (X, (A, B)) (X, ,(A; ,B))) =

{(A,,B,).(A],Bj), w(X;» X)) 8T

0, 750
Hrp,
(A»BOM(A;,B)=(A,.B)H)U(A,;.B;)—(A,,B)H N
(A;.B)
=AUA —ANAHUB UB, —
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FR DA (X2 (A, B)) L (Y;, (A B))) B (X, (A, B)) Fl
(Y, (A, By))O WX S @ 4R

EES(HHER EEM & S=(G.M,I.D,]) Kk
ERE R ECSM.E NS = 32 Je 5 0000 by 0 45 /0 75 43 0 3
Sl h B DA (X, (A, B D)) (X, (A, B0, EN
DA (X, (A;,B)) (X, s (A s BODFQD,

WY (BB E O = 3 P 5K 0 B 8 4, i e B AR
V(G,E,[.)=V(G,M,D, # DA ((X,,(A,,B)) . (X;, (A,
BONFO X, X, HX, €V(G.M. D X, X, H X, €
V(G.M.D. AUk X, EX, H X, €V(G.M.D. I X, €
V(G.E L) i X, =X N X " =ANE)" N(B N
E e, WA X, CX L FUGE 2€X, Ha € X, # x¢

ANE ™ W e€ A NE i3 (o)1, XHHN x€ X, =
X NX "CSX " =A Ll ed A, TRIHeEE.c€EA,,
ed B, Mfte€ A UA —A NACSDA (X, (A ,B)), (X,
(A; B B ENDA (X, (A ,B)) . (X; . (A, BHO)FD,

¥ (B,NE) " A e€BNE fif(x.e) €T, X
HWHx€X,=X"NX, "X, =B, il e¢B;,. T/
e€E.c€B,,e€B;, Mff4e€B,UB,—B,NB,<D* ((X,.,(A,,
B)) . (X;.(A;,B)O) LB ENDA ((X;, (A .B)) . (X, . (A,
BONFEOQ,

(M) X TAEE XEVG.M, D, 75 A.BE M. C,
FED.YS G f§18(X.(A.B)) € OEL(G, M, D), (Y, (C,
F)E€O0OEL(G,D, ), XCSY Hr: (X, Y) =1, HEIE X €
V(G.E 1) ik XEV(G.E, ) BIE X~ ¢ =X, Bi%
X“emr A X, Ml XSX o7 0l 15 X C X e, il T
(X% XS5 ) =(X“r” , X" +” <) EOEL(G,M, D, H
=X AX =) =X NX ) (XN
X ) HIA X =X X, AR EN

(A= (X NX 7 HUB— (X NX**) NEO.
HENCA— (X" NX E ) )AQ, T eCEffiffe €A
Hed (X" " NX* ) . ARHANE " =(X"NE)" " =
(X' ) (X NX 5 )" il e € (ANE) ™ .5 e€ AN
EXE, #ENB— (X NX= ) )#O,WHFTE c€E fi
HBe€BHed (X NX* )", WHMBNE) =X N
E) " =(X"" ) (X NX ") Ll e€ (BNE) ™,
5 e BNE FIE.
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(X, Y)=0,M7E7E X, EV(G.E, Il XCX, H X, &Y, H
FV(G.E.I.))SV(G. M, D . Al X, EV(G. M. D, )\ ay
(X,Y)=045 au(X,YD=1FJ&F. ¥ ap (X,Y) =1, \Tfii 7
(X.Y)=1,XEV(G.E.Ip).
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D.J).XSY H 7 (X, Y)=1. HTF V(G.E.Iz) SV(G. M,
DA (X, X )—>(Y,(C.F)) € OER(M.D), H g (X,
Y)=Bu(X.Y)=1, % au(X.Y)=0, WL X, €EV(G.M, D
i3 XCX,. X, <Y H X, €V(G.M,DCV(G.E,Is). BT
XCX, Y W ap (X, Y) =0, AT 7a (X, YD) =1,k XE

EX6 ¥ S=(G.M.I.D. )RR FEEXER.DA A S
B3 55 B, Bk Fa = AV DA ((X:. (A, B)), (Y, (A,
BN SHX /%, Hf, DA (X, (AL B)) . (Y, . (A,
BODZQ H DA ((X:, (A, B, (Y, (A;,B;)E DA,

3 S o R O AR R A3 T A L T DL B R B Fa AR AR
/N B BT IR 2 330 AN B/ BT IS =X T A A R 2R e o
B S A,

5 2. 7% g d 1 R SRIEF S S=(G.M,I,.D.J), H
N . V(G.E, [p)={{13},{14},{134}}, &Y 515H
ST DX A3 L R 2 A,
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Table 2 Discernibility matrix of three-way decision rules
N f2 /3 fi /s fs f1 fs f9 1o S iz S13
1 bf abfe M
fo ad fe bf M
/3 bef abee f abdef
f1 bf ad fe bef M ae M acde
fs M bed f abde f
/6 ade ace
17 ace ade
/3 abfe bf abee [ ae bed [ ade ace bed f aced
fo M bed f abde f
10 ade
fu ace
f12 M M abde acde abde ace ade aced abdef ade ace
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