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Attribute reduction in formal decision contexts
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Abstract Attribute reduction, as a very important branch of formal concept analysis, is equally important in
the three-way concept analysis. Based on object-induced concept lattices, attribute reduction theory which
preserve OE-consistency of formal decision contexts is proposed, which enriches the reduction theory of three-
way concept analysis. Firstly, OE-consistent set and OE-reduct of formal decision contexts are defined, and
the attributes are classified into three categories according to their characteristics. Then, it is pointed out the
essence of OE-reduct is minimal OE-consistent set, and several judgement theorems of OE-consistent set are
given. By studying the necessary and sufficient conditions of OE-consistent set, judgement theorem of OE-re-
duct is obtained. Finally, the definition of OE-discernibility matrix and OE-discernibility function are given,
and the method of calculating OE-reduct by using OE-discernibility matrix and OE-discernibility function is
given.
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E))” = (a,be)” = {4} # (g,i)” = {14}, K
WREHS, ILLE = {a,b,cl A2 OE- Dpil4E,
FE L, HE D EM e ¢ E,TLLE —@E A&
OE- Hhi4E
EET7 (OE- A EERS) & (6,M,
1,N,J]) J OE- Prifl iyt s IE AT 5, W D & OF-
IR SR B O 1
VX e OEL,(G,N,J),(X*" N (D,D))” C
(X*"N(M-D,M-D))",
iERR BT (G,M,I,N,]) H OE- Bk
X H 5, i OEL(G,M,I) < OEL(G,N,J), Jir
Pl OEL,(G,N,]) C OEL,(G,M,I),
WL #7 D J& OE- P4, W OEL,(G,N,
J) C OEL,(G,D,I,), T/&, X THEX e
OEL,(G,N,]), i X € OEL,(G,M,I) H X e
OEL,(G,D,1,) #ff X = X% = X = (X
N (D,D))” . [Fi,
(X"'N (M,M))> =
(X" N ((D,D) U(M-D,M-D)))” =
((X*" N (D,D)) U
(XN (M-D,M-D)))” =
(X" N (D,D))” N
(X*"N(M-D,M-D))”,
BT AT
(X" N (D,D))” =
(X" N (D,D))” N
(XN (M-D,M-D))",
[3¢
(X" N (D,D))” C
(X*"N(M-D,M-D))",
oM. 2 VX e OEL,(G,N,]), (X" N
(D,D))” C(X*"N(M~-D,M~-D))” {7, Al
BN (D,D))” =X T X e OEL, (G,
M, D XY =X, FX = (XN (D,D))”,
BI(X,(X*¥ N (D,D)) e OEL(G,D,I,) ,fifLA D
& OF- P4
2.3 AFHE
T I 28 25 00 R R 2 551 BR BRI o S
22 T R AR 22 3] R R 1k T A4S 2] OE- bR ke
FILAT M OE- 24fdf,
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EE‘T)Z7 &(G’M917N’J)%OE_Tj}i}%y%%ﬁz AOEL = (DISOE((Xi’<Ai,Bi))’
ﬁ%ﬁ%, (Xi’(Ai’Bi)>’(Xj,<Astj)) EOEL(G, (Xj’(Aj’Bj>>)s(Xi’(AisBi)>’
M71)7 % (ij(Aijj)) € OEL(G,Myl)

DIS (X, (A;,B)) ,(X;,(A;,B;))) =
(A, -A;,B, - B,) ,(X,,X,*") € OEL(G,N,]J)
H(X, (A4;,B)) < (X;,(4;,B;));

(D,D) , Hth,
H(X,, (A,,B)) 5(X;,(A,B;)) ) OE- 25 J&

2 P hREIEX

Tab.2 OE-discernibility matrix of formal decision context in example 1

% OE- Pr s A 5 OE- 2251180 4 o

B3 (ZBl1) RIEESLT, R24GH THI1
kS R 5 (G, M, I,N,]J) ) OF- 22 4 4

P axa

A FLHT, FEFESS i 4750 j SIMUER IS OF- & fF
*E%{E\\ TCL 5 TC] 9@%%”@‘@% D[S()H(TC, ’ TCJ) o

TR OE-2E 51| [

TC, TC, TCs TCy TCs TCq TC, TCyg TCq TCyo TCyy TCy, TCy3
TC, @2 @ W9 B9 B9 @9 B9 B9 (9 ((234%) (2. 2) @2 (D9
TG, (e, @) (@0 B9 @Y @ D9 B B (D9 2, D) (74%) ((2%) (2}%)
6 (2,9 @2 @9 @9 @99 B9 .9 .9 (2.9 (D, D) ((23%) (@, 9) (@, 2
¢ (D, be) (@0 @0 @O 3.9 B0 @9 @0 (D9 (2, 2) (2, 2) @2 (@9
TCs (@, @) (dfia) (de,a) (B, Q) (3.0 @0 L. @.0) (DD (@, 2 (z8%) @, (D9
TG  (B,2) (D, be) (T, D) (e, D) (DD (B, 2.0 DD (2D 2, D) (2. 2) ((2%) ((24%)
% (2,9 W Qo @9 @99 B9 B9 Y. (2.9 (D, ) (2, 2) ((a%) (@, 9)
G (2,9) @2 B9 (ad) @D B 2.0 .2 (2,9 (D, ) (2, 2) (@, 9) (@, 9)
G (2,0 W9 @9 @9 ( J) B9 @0 D) B9 (2, 2) (23%) @, (D9
TCo (2,9 @9 (@) (3,9 (F,be) (df,a) (de,a) (B, (D) (2}%) (2,9 @9 (D9
Ty (9,2 @9 @9 3,9 .9 (ad) (D, D) (e,.f)) (T (2, D) (D, D) (D, D) (2}%)
Ty (2,2 @2 B9 B0 B0 (B0 (ad) (o) (IT,3) (3,9 (D, ) (D, ) (@, 2)
s (0,0) @0 W9 B0 B0 3.0 (B,0) (B, (a, bdef) (abe,def) (bedf, ae) (bede, of) (&, &)
S B (6,M, D) MEAFE, (X, (A, OEL(G,M,I), #(X,,X,"") e OEL(G,N,]) H

B)), (X, (A;,B)), (X, (A,,B,)) e OEL(G,
M, D), (X;,(A;,B)) < (X;,(A;,B))), (X, (A,
B)) < (X,,(A,,B,)),D C M, R(A,,B) N
(D,D) # (A;,B;)) N (D,D) IB4(A,,B,) N (D,
D) # (A,,B,) N (D,D),

ERR HF (X, (4,,B)) < (X,,(A,,B))),
JirVA(A;,B;) D (A;,B)) lik(A,,B,)) N (D,D) 2
(A,,B) N (D,D) X (A,,B)) N (D,D) # (A,
B;) N (D,D),Hifi(A;,B,) N (D,D) D (A;,B;)
N (D,D). 54h, th(X;, (4,B)) < (X,, (4,
B,)) W45 (A,B) 2 (A,,B,), I\Tii(4;,B) N
(D,D) D (A,,B,) N (D,D), Hik(4,,B) N
(D,D) D (A,,B,) N (D,D), T&(A,B) N
(D,D) # (A,,B,) N (D,D),

EIE8 (OE- hASEA T 6) B (G,M,
I,N,J]) } OE- YKL X5, D C M, D #
J, FHIaEE

i) D & OE- %,

i) fER (X, (A4,,B)), (X;, (A4,,B)) €

(X, (A4,,B)) < (X,
(D,D) # (4,,B) N (D,D).

i) fLE(Y,, (C,.E,)), (Y,, (C,,E,)) e
OEL(G,M,I) 4 DIS,,, ((Y,,(C,.E,)),(Y,,(C,,
E))) # (3,9),W(D,D) N DIS,, ((Y,, (C,,
E D), (Y, (CLE))) # (3,D),

iv) ff& A,BC M, 2(A,B) n (D,D) =
(D,D),M(A,B) & Ao

ERR i) = i), FR D J& OE- Phi4E, fr
Ll OEL(G, D, 1,) < OEL(G, N, ). Y (X,,
(4,,B)), (X, (A,,B)) e OEL(G,M,I), #
(X,,X,"V) e OEL(G,N,]J), W 3C.,E, C D,
(X.,(C.,E))) e OEL(G,D,I,),(C.,E.) = X,“?
=X"Nn(D,D) = (A,B,) N (D,D), XHN
(X,,(A;,B,)) < (X,,(A,,B)), FiLLX, C X, T
Hi1(4;,B) 2 ((4;,B) N (D,D)),n1{ X; = (4,
B)” C ((4,B) N (D,D))”, TRX C((4,B)
N (D,D))”, M4 ((4,,B) N (D,D))” =

(A,,B)), W (4,,B
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(C,E)” =X, # ((4,B) N (D,D))” JHIt,(4,,
B) N (D,D) # (A,,B) N (D,D),

ii) = i),V (X, (4,B)) e OEL(G,N,]),
K% OEL(G,M,I) < OEL(G,N,J]), TV (X,
X)) € OEL(G,M,I) #REUEH] (X, X*7) = (X,
X" n (D,D)) e OEL(G,D,I,) W5, N
OEL(G,D,I,) < OEL(G,N,J), D J& OE- {}if
L RHE(X™ N (D,D))” =X,

(AR R (X" N (D,D))” # X,

—J5 L, T (XX, (X" N (D,D)) ",
(X" N (D,D))” ") e OEL(G,M,I), MIfi
(XN (D,D))” " # X, L (X" N (D,
D)) C X = X RE(XY N (D,
D))> " C X", [k, MAEEY, (CLE)) €
OEL(G,M,I) ffif3 (X,X*") < (Y,(C,E)), H
(Y,(C,E)) < ((X*"N(D,D))” ,(X*" N (D,
D)) ") i) FX N (D,D) # (C,E) N (D,
D) FHRIESIF L, A X N (D,D) # (X*¥
N (D,D))” ") N (D,D),

FH—IJ7E, (X" N (D,D))” " C XV,
(X" N (D,D))” " N (D,D) C X" N
(D,D), Ti X N (D,D) C (X" n (D,
D)) M X "N (D,D) =(X*"N(D,D)) N
(D,D) S (X" N (D,D))”*" N (D,D), i
X"N(D,D) = (X" N (D,D))” ") N (D,
D). 5X"N(D,D) #(X*"N(D,D))” ") N
(D,D) FJE, SUBRBA S HIH, (X N (D,
D))" =X,

i) = iii) Y (Y,, (C,,E,)), (Y, (C,
En)) € OEL(G,M,]), % D]S()EL<<Ym’ (Cm’
E)), (Y, (CLE))) # (J,0), W(Y,,
Y:¥) e OEL(G,N,J) H(Y,,(C,.E,)) < (Y,,
(C,,E,)) &(C, ,E,) Nn(D,D) ## (C,E) N
(D,D).#(C,,E,) D(C,E,), 15(C,,E,)
Nn(,n) 2 (C,,E,) Nn(D,D), TR(C,,E,)
Nn(b,b) D> (C,,E,) n(D,D) Hik,(C,-C,,
E,-E,) Nn(D,D) # (J,8), BI(D,D) N
DIS,, ((Y,, (C,.E,)), (Y, (C,E))) #
(D,D) s

iii) = ii) . Y (X;, (4,,B,)), (X;, (4,,B;)) e
OEL(G,M,I) ,# (X, X,“Y) e OEL(G,N,J) H.(X,,
(4,,B,)) < (X;,(4;,B,)) ,IDIS,,;, ((X;,(A;,B,)),
(X., (4,,B))) # (J,20), \ifinl 13 (D,D) N
DISy ((X;, (A;,B,)), (X, (4,,B))) # (D,0),

BI(D,D) N (A; - A;,B, - B) # (0,0), WKL,
(4,,B,) N (D,D) # (A,,B) N (D,D).

i) e iv) o WARAAT .

RGRTTE K OE- 22 5 M b ) Ju R A A
,/Eilﬁ%, 1 DIS()EL( (X, (A,B)), (Y, (C,D))) =
(E,F), WHEHHE DIS), ((X, (4,B)), (Y, (C,
D))) N H =EUF, KR Aoy, KRETRRHET
5 (6,M,I,N,J) i) OE- 225|514

JE 8 KW, OF- Phi iy s A 1 57 1y
PR S 22 AR A DT R AR SRR A, T2
AL R X 2 S R BRI A R O NME S

EX8 W(G,M,I,N,J) )y OE- st
X, NI OE- 25 s8N

fAp) = A (V h)

WAE A, VOB, 220 KB AT LU
S d/ ITBGE R, XA /MG T A G
J& OE- thi iy SRIE 8 5 (G, M, I,N,J) 4
#B OE- 2yfaj,
B4 (2 1) KE 1 hFIEE 5 (6,
M,I,N,J) ) OE- 2251 s 8K .
f(A()EL> =
eN(bVe) N(aVdVf) A
(aVdVe)AN(aVd)N(eNf) A
(aVbVeVdVeV) =
eN(bVe)AN(aVd) =
(a ANbNe)V (aANcAhe)V
(bANdNe) V(e NdNe)s
WG S (G,M,I,N,]) IH 4 2,
D, = {a,b,el D, = {a,c,e} ,D; = {b,d,
el \D, = {e,d,el, 561 Frigai R,

3 4iE

ARSCERETF R G T =3O MEA% , 75 OE-Hirif
PRAIE T =T, B LT OE-Hhil & A
OE-Zyfif; HAK, 45 il T OE-PMJA L A9 LA E
FRFN OE-ZY1] 0 4 e ¥ )i, 4 b TR 22
IREL 022 51 pREICK OE-Zy ] T3 Tk . X T
OE-PMAR R FIL A 5, OE-Zfjt /2 fR1F OF-
FETCARRINE BAZR ALY, BT LA SCHR Y
OE-ipI 4R i A 5 5 Pt 2 AR 155 OE-ARTTAR ML
FEAERNRHERE EH, FE T =SS
TR o

DIERR7 S N Bl € AT B P ]
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