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Attribute reduction of interval-valued fuzzy formal contexts

based on rough approximations
LI Tongjun, MENG Qifeng, WU Weizhi

(College of Information Engineering, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract The integration of rough sets into formal concept analysis is an important method for data analysis
and information processing, which is of great significance for data knowledge discovery. Two rough approxima-
tion operators are defined in an interval-valued fuzzy formal context, and a new type of one-side concept lat-
tice, namely, crisp-interval-valued fuzzy concept lattice, is derived, and its attribute reduction is meanly stud-
ied. According to the definition of attribute reduction of interval-valued fuzzy formal context, the judgement of
consistent attribute sets is considered, and by using the techniques of discernibility matrix of rough sets, the
calculation method of reducts is explored. The new concept model can provide new approaches for the knowl-
edge discovery of interval-valued fuzzy formal contexts, and the obtained reduction method is beneficial to de-
velop efficient attribute reduction algorithms.

Keywords interval-valued fuzzy formal context; crisp-interval-valued fuzzy concept lattice; attribute reduc-

tion; interval-valued fuzzy sets
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TWFFE. SCHRL6-9 19 Je rOME& PRy B 2,
B AR B S5 i Krajic FI Yahia 55 i 57 3 42
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B RRE VR N T8 S e A E e 2 —
T EE 2545 o Duntsch 81 Yao # 55 H F AL KE T
ISEFE LT IE S, 45 T 1 1) 8 P A%
VT o G A L L A ek [ 13 ] )y
B TEIE S SRS, & 0T —Fip
MR, B2 - ORI e

AR S YR LR I foliz 35 T 1 X T SO IE
2 5 P R I U 5T, S IX T {E AR TE
T o R — BT B ) BRI A, B 28 - X )
BORIME S  IF AL A R ML AT, 245 H BT 22 ]
FEE A 2 1] 1% o

1 F&HMiR

1.1 Wi R ETFREaE

] SGELES [ — A~ = e (U, V,R) , Hp
UMV EMANES ARABELR & US| Vi—
NI BRMRCUXxV,ACVLE(U,V,R)
(R R(A) F1ESEML R(A) 43505 XH™

R(A) = {x e Ul R(x) C A},

R(A) = {x e Ul R(x) NA# T},
Hop R (%) JEx e UTER TG 4KARIR, BT R (x)
= {y e VI (x,y) e Rl SMBIFRRAIR K X |
TIEE T

7 SGES T RF R & R A -

1) R(V) = U,R(D) = &;

2) A, CA,,R(A) CR(A,),

R(A,) CR(A,);

3) E(Al N Az) = E(AJ N E(A2> ’
R(A, UA,) = R(A) UR(A,);
4) R(A, UA,) D2 R(A,) UR(A,),
R(A, NA,) CR(A) NR(4,).

R FR—D=ICH(C,M, ) ,GFI M 2
B2 A BRIEA , 7 BIFRRT RAERE M4, 1
GEIM [ ZICRFR S Fom 1, B

I'" = {(a,x) e MxG| (x,a) €I},

%tF X C 6,BC M,ic I(B) I(B) I (X),
I (X) 433% B” B X© X°,

# X" = B,B° = X, WFK(X,B) E—/ T
W& #7 X© = B,BY = X, WFR(X,B) J&—
AT 7 S A

TR 5 (G,M, 1) B4 PR [ X 2 HE &
B2 45 AN A AT 1) Jag M ARE A 1) 88 B E — A S [R) P
J NI SE A A, TA3 R hy 1T 1) % G A A A
T ) S M ARE A, L P (3

(X,,B,) < (X,,B,) =X, CX,,

1.2 RiEfEEHE

XIE[0,1] F M X JE] [a,b] SRR K X 0]
B, Aa <b MW [a,b] @@ X4 a = b,
[a,b] B R oo R A B AIE N
DLO,1], H Fr— My R

D, =1la,b],D, =a,,b,] € D[0,1],

D, < D,sa, < a,,b, < b,

KF LT, DLOT] AR A X A 4L
D, = [al’bl] ﬂ:‘nDz = [az’bz} %Bﬁ?ﬁﬁﬁ'Dl A D,
M EWS D, V Dy, 7052

D, A D, = [min{a,,a,} ,min{b,,b,} ],

D, V D, = [max{a,,a,} ,max{b, by} ],
Hit, (D[0,1], <) B— &k, EME/N T
R ITo & L0,0] FIl1,1],

WG jE— e ARSI, G X E{E
BB F & G 3 D0, 1] f—ANBupt B

F.G—D[0,1],

MFAEMx e G, F(x) idHF(x) ,F(x) ] BIR,
FRF EFA G Iz B4 e F C F 2%
A TALE x e G F(x) = F(x) X [ {EfS
WILE F AR AL — AN G AR | R, X (A
WA 2 2 A ) — P

10 G L 4T X I (EL AR 4 4L B 1 4 4
IVFS(G) ST EF e IVFS(G) ,EfMFIZENF
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FOFE U F 4y B5E LN
(ENF)(x) =E(x) AN F(x),x e G,
(EUF)(x) =E(x) VF(x),x e G,
Wik, E C Fok(x) < F(x) ,x € G,

2 ZZE-

= sl

X [EME R 4%

EX X AME R A R —
TG, M, T) ok 6 k2 AR 54, M
Rz AR, T G 3] M i—A X [l
OB —IJC R M T.6xM—D[0,1],

M ARG R T B 2 s e & T
i, X EE R R 15 5 (6, M, T) BB —A
Zo MBI AT 5 (6, M, 1)

SHFxe Gae Myxl e IVFS(M),Ta e
IVFS(G) i 2

(«x1)(a) = 1(x,a),a e M;

(Ta)(x) = [(x,a),x € G,

e o FoR 4 x BT HA 1 DX TR R 4 5
Ta 37 BA R o (9 X [ E BRI X 448

/I\:

EX2  B(G,M,T) B— X AE
X X CG,B e IVFS(M) , %

f(X) =y «l (1)

h(B) = |x e G| xI CB} (2)

ATAE, [ P(G) 2 IVES(M) BT, h
Je IVFS(M) 2| P(G) WM X, P(G) =R G
W BT THRIES . (X)) FoRXRE X A

DX ) (e AR B M b (B) 7 IX ) (LR M 7
F B G A
X A T A 5 (6, ML, T) By —
A IBHIL R A5 (G, M, T) B, 5 2 (X))
I h(B) $B ALK SCRR 18] sy X° i BE, B
X= gl
BY = {x e Gl xI C B},
StFB e IVFS(M) it M =

{ @y ,ay,°",a, |,
0 B 7Kk
(aP qfl o gBlwy

EE1 % (6,M,T) J— X[ E BT
X X, X,,X, CG, B,B,,B, € IVFS(M),
1) X, C X,=f(X,) CfX,),
B, C B,=h(B,) C h(B,);
2) (X, UX,) =f(X) UfX,),
h(B, N B,) = h(B,) N h(B,);
3) X Chf(X), (B) CB;
4) fhf(X) = f(X) hfh(B) = h(B),
E D T X C XL Ul C Y
e (1) 3 £(X,) CAX,) .
BH B, CB,, Fist FIEEx e G,

Gitr a1 C B, , #HR(2) 1 h(B,) C h(
2) hEX 215
AX,UX) = U «l =

xl CB,,
B)).

(xtJX x?) U (XS( x?) =
SUX)) U fX,),

h(B, N'B,) = {x e X| [ CB, NB,} =
[x e XI I CB,,xI CB,| =
x e XIxI CB} N {x e X2l CB,} =
h(B,) N h(B,),

3) MFEE X C 6, k(1) M (2),H
hA(X) = {x e Gl xl CAX)| T e X,
BT C U T = fOX) ilr e X)L X C
h(X)

B e IVFS(M) ,iizX(1) 18fm(B) = U «f %

xeh(B)

Txe G,x e h(ﬁ)@x? CB ﬁj{ﬂl(ﬁ) C B,

4) 4ME3) AT X C RAX), FEd AR D)
B AX) CMAX) h%M3) 13 m(B) CB.B e
IVES(M) ,Ji f(X) % B 153 Mf(X) C f(X) .
SRA(X) = f(X).

[FBEATE hh(B) = h(B) .,

ATAE ], & X2 PRI SR h 530k 18]
BT O A1 D i A ]

EX3 B (6,M,T) JE— XA B
XS XCG,B e IVFS(M) ,#f(X) = B,h(B)
= X, UFR(X,B) N(G,M,T) h— A2 - Xl
WIS, RIFRHE S, 203K X A1 B WRES (X, B) 1Y
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NI

DX IE RO S35 5 (G, M, T) A3 &
fsESiC L(G,M,T) S L(T), i (6,M,T)
HRE S 1 A SE R SR A0 Ewe (G ML T) B
Ext(1),

FEEE 1 A X3 SHIE, RS X C 6, (hA(X),
fX0) e L(D); 3 FHEZ B e IVES(M), (h(B),
Mm(B)) e L(T) Tt

Ext(T) = [hf(X) 1 X C G| =

{h(B) | B e IVFS(M)} (3)

75 LCT) s URF R F R

(X,,B,) < (X,,B,) =X, CX,,

A5 LR 2,

EE2  W(6,M,T) E— X AEE B
KA, X FHEZX, LB, (X,,B,) e L(D),E
TR R LR R i LA A, AT

(X,,B,) V (X,,B,) =

(hf(X, UX,), B, UB,),

(X,,B,) N (X,,B,) =

(X, N X,, fh(B, N B,)) .

B UEBISE— AN, 5 AR T
{IUE]

HAEFI(hA(X, U X)) B, U B,) B,

i (X,,B),(X,,B,) e L(T) ,ATAIfA(X,) =B,
A(X,) = B, S5 5EM 1H

(X, UX,) =f(X, UX,) =
f(X,) US(X,) =B, UB,,

Wi fhf(X, U X,) =B, UB,; XA

h(B, UB,) =h(f(X,) Uf(X,)) =

h(f(X, UX,)) = hf(X, UX,),

B R(B, UB,) = hf(X, UX,),

i, (hf(X, U X,) B, UB,) E— &,

HRX, BTX,X,CX,UX, Chf(X,UX,),
FrEALChA(X, U X,) B, U B,) E(X,,B,) (X,
B,)) y—A bR

BJG,  TAER(X,B) e L(T),#(X,,B))
< (X,B),(X,,B,) < (X,B),lNX, CX,X,CX,
B X, U X, C X AX, UX,) CAX), TR
WX, UX,) ChAX) i FhA(X) = X, FiLLX D
h(X, U X,), B, (hf(X, U X,),B, UB,) <
(X,B),

g5 EATAL (WX, U X,) B, U B,) JE(X,,
B)) FI(X,,B,) ity Lo G,

SER2 B, (L(D), <) B—AN5eeah, bk
Holg et - X (A (EROMIHE S, TR A

Bl # 1A AREEERIE R (G,
M,T) Jf,

G = {% ,%,,%,%,} ,M = {a,b,c,d,e},
XA C 2 T a2 1 iR, %62 B L(G M, T)
A A, I L A LG, MLT)

£ G PR AR 5 (6,M,T)

Tab. 1 The interval-valued fuzzy formal context (G,M ,7) in Example 1

G/M a b c d e

%, [0.7,0.9] [0.2,0.5] [0.2,0.5] [0.8,1.0] [0.0,0.3]
x, [0.7,0.9] [0.8,0.9] [0.2,0.4] [0.0,0.1] [0.7,1.0]
%, [0.2,0.3] [0.0,0.0] [0.4,0.7] [0.4,0.6] [0.6,0.7]
%, [0.6,0.9] [0.1,0.2] [0.4,0.6] [0.3,0.5] [0.3,0.6]

F2 HIRC6,M,T)
Tab.2 The concepts of (G,M ,‘f ) in Example 1

(HME, N I)

CF, ( 53‘17952 3 X3 5%y

0.7,0.9 0.8,0.9 0.4,0.7 0.8,1.0 0.7,1.0
},{a[ ],b[ ],c[ ],d[ ],e[ ]%)

CF2 ( %xl %, ,x4{ , { a70.7,0.91 ’b'0.8,0.9' 7(:‘[0.4.0.6' 7d[O.S,l.OT ,6{0.7,1.01 ]l )
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s (SHE, PYih)
CF, ( %xl s ,xﬁ g 07091 ’bjo.z,o.sj ’0[0.4,0.7j ’d[o.x,l.o] ’6[0.6,().7] )
CF, ( Mz %, ] ] ¢l 07:0.9] ,bjo.x,o.l)j ,C[M,mj ’d[o.4,o.(>] ’e[n.7,1.o] )
CF, (1x, ’xz} A al07:0.91 ’b{o.s,o.gl ’0[0,2,0.51 ’d[o,s,l.ow ’8'0.7,1.01 )
CF, SRR al07:091 ,b[o.z‘o.s] ’6[0.4,0.6] ’d[o.s,l,oj ,6:03,0.5] b
CF, (12,51, 1 07091 ,bLO'S‘O'(” ’010.440.@ ’dLO.S,O.SJ ’670.7,1.(” b
CF, ( §x3 ol { 106091 ’b[O.l,O.ZJ ,0[0'4‘0'7] ,d[().440.6] ,ejo.s.o.ﬂ b
CF, ( %xl b ql07:0.9] ,bjuz,().sj ,C[o.z,o.s] ’d[().S,I.()] ’6[0.0,0.3] )
CF,, ( %xz} ! q[07:0.9] 7b'o.s.o.o' ,0[0.2,0,41 ,dm.o,o,ﬂ ’6[0.7,1.01 )
CF,, (1xs1, ] q[0-2:0.3] ,bjo.o,o.oj 0.4,0.7] ’d[0,4,0.6] ’8[0.5,0.7] )
CF, AN [0-6:0.9] ,b,0.1,0.2, clo-4.06) ’dm.z,o.sj ’em.s,o,oj )
CF,, (3,1 q[0-0:0.0] ,bjo.o,o.n] ’Cj()‘o.o.oj ,d[(m.o.oj ,e[n.n,o.o] )

BT RS LG, M, T)
Fig. 1 The concept lattice L( G,M,Y) in Example 1

3 XEERMEAET=EESE

EX4 WLGM, 1) MLGM,,T,) &
WA ze i - X i (RSB M & A (fRTC R L(T)
L(T)) EXTAR(X,B) e L(T,) #BAFLE(Y,
C) e L(1,) fH3X = Y, WFRL(T,) MTL(T,)
Ol L(T,) < L(1,) 4 L(T,) < L(T,) L(T,)
< L(T,) JUFRL(T,) 5 L(T,) [k, 38h L(T,)
=I(1,),

WAL < L(T,) %4 T Ex(1,) C
Ext(T,) W, L(T,) = L(T,) %4 F Eu(T,)
= Ext(1,).

EXNS  W(G,M,T) A X a0 T

K55, X FIEEESNCM, FR(G, N, 1) 2
(G,M,T) l—ATA55, Ha, T, RT1EGCxN
R, kI Ty R G x N _E X ) R
£, e

7jv(x,a) = 7(x,a),x e G,a e N,

TETAFR(C,N, 1), B5E 2 Hs Txt
BEHBIT A Sy Tl By, SXRERE SC2 R f A BT B
S F Ry SRS, 25 N A —ANBYE a B Fl Ry,
WA £, A A,

AEEM,VXC G,T #NCM, f(X) =
SO 1y KB AX) |y Fm f(X) 76N R

EE3  %(CGM,T) X EBIE R,
5 TS EASNC M A L(GM,T) <L(G,N,
Y3V>O

ERR RFAEY TR X e Ex(Ty) A
X e Ext(T),BJiF hf(X) = X,

M F 1 A X C (X)), AR, Vx e
hF(X) A5 xl C fx), FEBUE N 1R, 15
2ly CAX) 1y = (X)), Bl x e hyfy(X),
h(X) C hofy(X)o B (X,B) e L(T,) a4,
hafy(X) = X, T4 (X) C X,

S, 454 X C h(X) #1 hf(X) C X 135
hf(X) = X JFHE,

BEL P (CG,M,T) E—A X [ E AR Y
A5 TS84 C,,0, CMXCGH

hcluczfclucz(X) = hclfcl(X) N hczfcz(X)o
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R X T{EE~x e 6,67

¥ € hee fove, (X)) 2T oo, C fu e, (X)

e aly, Uxl, Cf(X) Uf, (X)

ol Cfo (X),x1,, Cf, (X)

e he fo,(X),x € he, fo,(X)

& e hg fo (X) N hg fo (X),

B b,y forue, (X) = he fo, (X) N he, fo, (X))

AT 1 BB 1,

L1 W(6,M,T) B—A X [ {EE Y
K8 A TIEEES C,,C, CM# ¢, C
VX C G, h fe,(X) Che fo,(X)o

X6 BE(C,M,T) BE— X MEBIE R
i X T A N C M L(G,N,T,) = L(G,
M) R N (G, M, T) f—A B 4 4 —
B 3T a e N, #4G LGN - {al T, ,)
AT LCG,M,T) UFR N E(G,M,T) #—4
2y ,

SE 6 VL, 24 S HA S 5 JBUE 33
(A T £ J5 /B T4

EE4 W(6,M,T) B— X FEE I
R TS N C M, N 22—
SEYHALY VX C 6,hy f(X) ChA(X),

ER (REME) BN R, B
Ext(T,) = Ex(T),YX C G, (3) 18 hf(X) e

Ext(T) ,FTLLRA(X) € Ext(1,), §thyfy(hf(X)) =
RACX) o HER A5 X ChA(X) MRAEER L 4600 1) S
Sy Rl Ry BAT R B £ (X) A (RFA(X) ) i
M43 hy fy(X) C hy fy(hF(X) ) FERRE RA(X) D
hy [y (hf(X)) 435 hy £, (X) C hf(X),

(FAMME) B VX CGhy fy(X) ChAX) H
S 1 HIE WAX) C hofy (X)), Bss A s
hyfy(X) = hA(X). JeJ5 M4 = (3) A 40,
Ext(Ty) = Ext(T) B} N —UMA%EIEE,

EES B (G,M,T) —A X [ EE R
KA X FAEZSES N C M, N i
M OMEACY Vm e M= N, 3 E258E4 P C N, ff
B YX CGhpfo(X) Chf,(X),

ERR CBEHE) BN AR ) e
4880, £ (X) CHAX) X CGILP = N, S
W hefo(X) = hfo(X) C HAX) C h, f,(X), B

hPfP(X> - h’mfm(X) ,m e M- N,

(FortE) BT m e M - N, fiAedEss
B£45 P C NG hyfo(X) Ch, f,(X),X C G0
HfES 175 hy £ (X) C by fo(X) Chy, f, (X) T
m E’JE%ET&F&@%EI ﬁgf h\f\(X) c hM-NfM-N(X) oEE
ﬁﬂﬂﬁ 1 ,%Eg hf(X) = thN(X) N hswf.e\e fo.e\e(X> s E//I
h(X) = hy fy(X), X (3) 155 Ext(1,) =
Ext(T) ,BFES N —HhigE,

iIEE'éO

AR KIMEERIE RS 5 (G, M, T) —E 4
2fey AT REH AT, B FEA AR B IR
HEE FRRE IR M AL B

4 REBHEAETIE

ENT % (CG,M,T) JE—A X [l {E A %
KRR, (X, ,B),(X,,B,) e L(1),%

DIS( (Xl ,§1> ,(Xz ’Ez) ) =

{me M| B,(m) # B,(m) |,
X, CX,5X, CX;
@, &0,

FRDIS((X,,B)),(X,,B,)) H(X,,B) 5(X,,B,) %
e R

DM(T) = (DIS((X,,B,),(X,,B,)) |

(X,,B)),(X,,B,) e L(T))

F(6,M,T) X AR SR , FTRRE SRR

B2 XTSRRI R (6,
MTY HRHREE ST 1 e BTG 24 s P4
3 MR,

TE22 3 PR 0 22 AR R b, A2 22 9] 1 42
(9 F R AW T 452 R M R 40 B 4, 400 abe 3%
TRIBHESE (a,b,c] o1 T 22 B M ELA Wb, %6
3 AR R e R, F = mEA
B%H}%O

TEG6 1 (C,M,T) A X [l {E AR Y
A5, T EA N C M, N — A
B4 BAYS X FAEEAESS DIS((X,,B,), (X,,
B)) A

N O DIS((X,,B),(X,,B,)) # &
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Tab.3 The discernibility matrix of the interval-valued fuzzy formal context of Example 1

CF, CF, CF, CF, CF, CF,

CF, CF, CF, CF, CF, CF, CF,

CF, %) c be c c bee ed  abe  bee ed  abde M M
CF, - %) %] %) c be d %) bee ed @ abde M
Cry - - %] %) %) ce %) abd ce %) abd M M
CF, - - - %) %) %) cd  abe %) cd ab cd M
CFs - - - - %) a %) %) be ed %] %] M
CF, - - - - - %) %) %) ce (%} %] abe M
CF, - - - - - - %) %) cd %) cde M
CF, - - - - - - - %) %) ab cde M
CF, - - - - - - - - %) %) %) M
CF, - - - - - - - - - %) %) M
CF, - - - - - - - - - - %) @ acde
CF, - - - - - - - - - - - %) M
CFy, - - - - - - - - - - - - o]
IERR (M) N A—DREE, T XS

£ DIS((X,, B), (X,, By)) # @&, B

hy fo(X) =X, = 1,2 Hhyfo(X,) #hyfy(X,),

B (X)) # LX) o HILEE m e N, {§175

(fu(X)) (m) # (fy(X,)) (m) , HHE ST ATHI
m e DIS((X,,B,),(X,,B,)),

N N DIS((X,,B,),(X,,B,)) # @,

(FE4 ) A T DIS((X,,B)), (X,,
B,)) # @, #4 NN DIS((X,,B,),(X,,B,)) #
Do BAEW N PhESE, diE B 3 AE e
hy fy(X) ChA(X),X C G, ¥AifE X C G, 15
hy fy(X) @ W(X) BI—3EH hf(X) C hyfy(X),
LX, = hAX) X, = hy [y (X)), WX, f(X),
(X,,f(X,)) e L(T) ,H.X, C X, ik, DIS((X,,
AX)), (X,,A(X,))) # Do fEEAH N N
DIS((X, f(X))),(X,,f(X,))) # DN f(X)
= MA(X) = f(X) B (X)) = £ (X)) o £ (X))
= fiuChyfo (X)) = fuhy fu (X) = £ (X) 18 (X,) =
f(X5) B Vm e N, (f(X))(m) = (f(X,))(m),

N O DIS((X, f(X)), (X, /(X)) # D
FIFJE L, VX C G, hyf, (X) ChAX) B 5E
}E 4 %uiﬁ ,N %#/I\Tj}iﬁﬁo_‘ngl&o

MAEHE 6 ] LT H, X ) (AR 2815 5 1Y
Ay S 55 22 TV v BT A T2 22 T P AT A
2/ NRTE T4,

EET R(6,M,T) &—A X[ E R TE
AIFE, WM m e ME— RO B, 2 ALY
3(X,,B), (X,,B,) e L(T), f#if3 DIS((X,,
B).(X,,B,)) = {m}.

ERR (Fe4ME) EDIS((X,,B),(X,,B,)) =
(m| SHF(G,M,T) AT E L D, 8 6 af
H1,D N DIS((X,,B,),(X,,B,)) # @& kB
D NDIS((X,,B,),(X,,B,)) = {m],Hme
D1 D BEFEMEAIE m R— ML R

(ELE) 5 m E— A0 R B % TAT 3%
MDD, HA m e DA EM - | m)| AR
M - {m] RUHEE, WAELELR D, W
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BDCEM~{mf,ffimeD,X5mg—MROE
PEART & ot T M — {m | ASZ DAL, BT IR &
3 HGE, AFE X C© G, A5 hy i fus i (X) &
hf(X> ,Eﬂ#fﬁﬁ hf(X> C h.ewf;mﬁfo»mg (X) ola

X, = hf(X>,Xz = hM-«:m;fM_;m;(X),

WX, C Xy, B LX), (X,,/(X,)) e
L(T) oK%
f(Xy) - :fM—4m$<X2) =

Souzim o ey (X)) =

Souzim (X
B foo i (X2) = fyo (X) o X1 X, = Bf(X) F#
SX) = ff(X)  HEE RAX) = f(X) £3 /(X)) =
f(X),ﬂ(fw,“,,;.(Xl) :fo;m,g(X>oﬁfw4ml(Xl)
= e (X)), BIXN FAER @ € M~ {m}, # A
(f(X)) (a) = (f(X,)) (a) S X, C X, [T}
SUX) = f(X,), A0, AT HE X = Xy, A
(f(X)) (m) # (f(X,)) (m) ,HA%F

DIS((X, ,f(X,)),(X,,f(X,))) = {m},

B3 M6, HAE 2 b 225
S, TSI 1 B 5 (6, M, T) A
EONEST 7N e

R 3 AR B 220w LR, nl 51

lef,1d},

la,bl,{b,ef,{c,ef,{c,d},

la,b,d} {a,b,e},{a,d,e} {b,c,el,{c,d,el,

la,b,d,el,{a,c,d,el {a,b,c,d,el,

HUEH 7 A1, ¢ Fl d 2% 0w 1 o th 22 51 @
S La, bt RN, AFFAEACE A T 1 i 20 1T, e
A2 =05 3 AR, M H A & e o
BRI b,

TR, ZIERMED, = la,c,dl MID, =
{b,c,d},

XFD, = {a,c,df, HEH6 nIH, L%
JEZEAEIER (b el , TRRFIEE, = {a,c,d,ef
SE AN E ARG E L 6 AT AIBIELE, = {a,c.d,
el B—PUPASE, RN WREE & B & — 1.

XFD, = {b,c,di MAEE6 nJHIIE, B2~
— RS, TR AT E B — T 2R RS
FG 1P (G,M,T) WAL, 35 a,c.d,
el Fib,c,di,

EXS  B(G,M,T) B— X [ E A
A ELDM(T) J(G,M,T) (2R, & X

A = A (VH),
HeDM( 1) ,H#J

X EAE RS H b AR B — A R
BBV S R R R A R, VO H &
75 H g X 1 A R A e BT IRG B ACT) Ry
(G,M,T) (2R R%L,

ST 1o (8 A 1K 38 TR Y MR AR 3 T T Lo
2 BB CT) B AL AR /NI, ) 2 3 6 1]
TEWIE B 8 AT .

EES W& (6,M,T) &4 X{EEW I
AW ELACT B(6,M,T) WEmmE, 25 ACT)
R (A D) V(A DY) Vo V(A
D), WEHAE D, ,D, D, S (G, M,T) {14
é‘]ﬁo

B4 FIFAZE3 P2 RN, &5 6% X 8 A
DI 6 1 R R (6L ML T) 125 B R B
ACT) Ky

ACTY =¢ Nd A (aVb)A(bVe A

(¢cVe)AN(ecVd) N(cVd) N
(aVbVd) N(aVbVe)A
(aNdVe) N(bVeVe)A
(cVdVe)AN(aVbVdVe A
(aVeVdVe)A
(aVbVeVdVe) =
cNdN(aVb)N(bVe)=
cNdAN[bY (alNe)] =
(bANcANd)yV (aNec/ANdNe),

WUAEM,(bAcANd) NV (a NeANdNe)
SR/ ERGE MR 2 B 8 T TE TS B (G, M,
1) A BALE BN b,c, d) Fla,c,d,e},
EAGER ] 3 P LER—8,

BN = (b, c, d}, KAEEIERTS5(G,
N, Ty) g4 R, EHABSIIFE£S of,
B2 Wikt L(G,N,T,) .

SRR S RIS, S IR K 1 FIE 2, AT D%
M,L(G,N,T,) = L(G,M,I), {H&:% L(G,N,
1) MR P 2 o LR 3 AN R B,
L(T,) PHERMF R LG, M, T) HRE&RI 7
L,
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Tab.4 The interval-valued fuzzy sub-context (G,N ,FI'W) of Example 4

G/N b c d

x, [0.2,0.5] [0.2,0.5] [0.8,1.0]
X, [0.8,0.9] [0.2,0.4] [0.0,0.1]
X [0.0,0.0] [0.4,0.7] [0.4,0.6]
X, [0.1,0.2] [0.4,0.6] [0.3,0.5]

#5 4 PIKEGEHRITH RGN, T,) 2
Tab.5 All the concepts of interval-valued fuzzy sub-context (G,N, 7‘\ ) of Example 4

kel (SMSE o)

CF', (1) % 0,0, | [ plo-8.0.9] ’6,0.4,o.u ,d'o‘g"'o' h
CF’2 ( {xl %, ,x4} , { bL(J.x,O.gJ ’CLO.4,O.6J ydm.g,l.oj } )
CF'3 ( %x] % ’x4} , { b[n.z,o.s] ’6[0.4,0.7] ’d[o.x,l.o] ]1 )
CF’, ({2,252, ), | p[0.8:09] ’0{0.4,0.71 ’d[0.4,0.61 b
CF’S ( {x, ,xzf , | b[o.s,o.9] ,C:o.z,o.s] ,djo.s,l.oj | )
CF’6 ( {x] ,x4} , { b{o.z,o.sj ,c,o.A,O.GJ ,dVO.S,l.OV f )
CF’7 ( {xz ,x4} , { b[o.s,o.o] ’cjo.zz,o.s] ’djo.s,o.sj } )
CF’8 ( %xz ’x” , { b[o.l.n.z] ,Cj(>.4.0.7] ,djo.:l,o.ﬁj } )
CF', ({2, 1,1 plo-2.0.5] ’0{0.2,0.51 ’d{o.s,l.ow by

CF',, ({x, ], p0-8.0.9] ,0[0.2‘0.4] ’d[0.0,0.l] by

CF’“ ( {xg} , { pl0-0.0.0] ’CL0.4‘O.7J ’dLO.ALO.GJ } )

CF’12 ( {%} , % b[o.l,o.z] ’C[O.4,O.6] ’d[().s,o.sj } )

CF', (@, | pl0000] ([00.00] J10.00.0] 1y

5 Z5iE

RSO B RLURE S {85 35 T R
M, 75 X TRME RO 20T 57 rp i ) — o 2 - [X )
(EREMIAE AR o 5 DR AP AL A% 25 A0 AN A2 1 ZE0R
L B YEL TR RE T R R Y 22
RIS th—Fh A RITHRT . ARRPELEAR]
2y fR] R RS BT AN TRD T R ) 0 S AR 220 1
DU AR B A PR AT 4 Je e i) —

ANl

B2 4 ik L(T,)

Fig.2 The concept lattice L(‘Iyw) of Example 4
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