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Rough Vague Sets Based on General Binary Relation
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(Computer Faculty of GuangDong University of Technology,Guangzhou 510090)

Abstract In this paper,the upper and low rough approximation operators based on general binary relation of Vague set

are studied. Firstly, the relationship between Rough sets, Fuzzy sets and Vague sets is analysized, which are all impor-

tant tools for Al and KDD. Some results for the rough Vague sets are presented, which are some meaningful to farther

study of the rough Vague sets.

Keywords Rough sets,Fuzzy sets, Vague sets, Rough vague sets

1 5"

HEESRME T -MFRFR A NABARKEAR A T
B RRIREE & B ARG FRUBE KRR T . BRI T T
ZWBFRARIAY . b T R SR T Palawk H4
HIH AR B IR B T AN U R S TR A
BB A E—EDY, Vague B ILH L EHRI R IRIEH
Bl B SR TR X Y RENEE -1 A
FREH ta FORMBRBES A BZREDMBRR KR
Lo (R RFRPE A KSR H 1R TR B B
Fo Vague 8 B U7 B Py SMEBIR 6] L o 3E B0 e 2 7 55 T,
BRI ERREST M S AR AARE SRR TEH
EHER.

EXWHRT —~BKRT Vague BEHE MR, BT
—RRTHNE Vague EMMMESR., BERSH T LMAHE
L M REIE Vague BB ZFH2ZHBPXRBEHT
— R AR T K Vague BEBES, S HAMBEH T EEXTH
K Vague SLUNA-T 35 T HKE Vague BT, HHE Vague
KHBTRN FAB— SR AN BRSOTRERRAR TRNM
FIOHE, H— L FFRAIER S Vague RRAHIBIRRA AL
R,

2 Vague #95IN

U={xi sz, B BEE, n=|U| ,ﬁ??ﬂiﬁﬁe R
REXEU EW—1TEMRFRGEHRIRTX2XE),U/R
FREMMAA,IE [0 B HEME, FESARIE
SLES AN EEMNEERATEMESGRA EXMT .

RA={z|z€U,[x2]xNA#$},RA={z|z€U,[z]r =
A}

O RE BARER S W HHIFM (994386,

RA RTIER FHRE A WA NREBE, Fn8 1TlEH Z
B RA RBERTHEEA WIMAMRNE, RRCEHE
HISCREEE . ’

WARU W~ MBS RAHWENES A={(zm
(@N] 2€U,ua (D€L0, 1] vpa () €0, 1]R— I RE R
BORARBU PR RTFEMESANEE, wm(0O®
HRK, RAZHER 2 BTHEMES A HEEBE, FEL
Bl 2 MEEHEA WESEERR.

BT MBS R RE w (O BB FIRF R R
T IEMEE A WERE, NEE TR « RIEMEES A
BYTEDE X pa (2) AT REBE A T 12 L0 (B8 1) T RE
Vague 5 BRI 8 A 4758 e T 53X B B

Vague IR F ERAE R RO H T SR AR X HE
E-Fﬁﬁiﬁ @ﬁ ta *ﬂf&?iﬁ @ﬁ fa rﬂﬂﬂ'?ﬁﬁ;iﬁ @ﬁ,u/x
BT B ta (O (01— fa (), BT & o SHERIRES
AWRBEEAFRE—MME, MiR2— KA, XHRIET -1
FAEWH, FlUlta (0, 1— fa(2)]=[0.4,0. 81,0 ta ()=
0.4,1— fa(2)=0.8, fa(x) =0, 2, ERZHEEP, LR
HTE L0 PAP,H ¢ ABBARE, 2 N ABRRMR AT,

BN BURFRELESE, Vague RA BT HE
RIBEE A *ﬂ“/l\ﬁiﬁgﬁf/\ FR.EE €Ut (D) E
0,1 ]R/FAME s BFREEANKBETH, fa () €[0,1]
FERMBzRABTANTR, ta(@M fa(OBU Pz
SMAEARWELRRF I (), 1— fa(x)]Z[0,1], HP ta
(O + falo=1,

£ Vague E XHE 1 fu () —ta () ik = 4 F
BEA AT E, RETRITT c INRERE. &H 111
(D)=ta (), W} Vague BB NEBERIE F 1— fa (o=t (D)
€1{0,1}, M Vague BB NEHES .

+ 191 »


http://www.cqvip.com

WU WEES T, Vague EATTWURRIA=ulta
(2)s1— fa(x) )/ xdor, 2 €U Y U R BHELZS 6T, Vague £ A
Blljﬁi%ﬂqA=2neu[t,\ (x) .l_fA(I.')]/I,' o, €U,

3 EE&R

EX2 #URARSHER.ABEU ER Vague
BA=Y coltala) s 1= falx) /2 B= Zaev 15 (2,1
"fB(Ii)]/I.' JEAEANESB IR C LD SRFER
.

C=AUB=%, cvltc(x) 1~ fe(x)]/xzis D=ANB=
Sricvlto(x) s 1— folx) ]/ xis

He te(x)=max(ta (x:) 25 (x:)) 51— fo(x:) = max(1
—falx)s 1= folx))stn () =min(ta () sty {x:)) s 1= f1
()= min{1— falx;)»1— fp(x)), Y, €U,

B 1:A=[0.2,0.41/2, +[0. 6,0. 8]/x2 +[0. 3,0. 7]/ix3
+10.5,0. 9]/ +0.8,1.01/s »

B=[0, 3,0,5]/m +[0.2,0.5]/x:+[0. 3,0. 6 ]/ + 0.
8,0.91/x,+[1.0,1.0]) /x5,

m AUB=[0. 3,0. 5]/x, +[0. 6,0. 8]/, +[0. 3,0. 7]/
x5 +[0.8,0.9])/ 2, +[1.0,1. 0]/ x5 »

ANB=[0.2,0.4]/x+[0.2,0.5]/x+[0. 3,0. 6]/x;
+[0.5,0.9]/x,+[0.8,1.0]/x5»

EX 3 HURAREH.R=R(x, .. 82U L¥F.n
=|U|,V..y€U,R(z, ) €[0,1], A= X iev[tala) 1=
falx)]/xi U L) Vague £, 8 X A EBHWNTXER B
LR MEAR  FIE MBS AR QN F .

ZR:J,%:UDZR (-Ti)!l_f:ﬁR (I.')]/Ii,

AR:J’%}UDAR ()3 1= fap (@) 1/ x;

EFF;IKR (x)=r;1é:«15({min(R(x,y) walyN}, 1— fa, (©) =r;16a13(
{min(R(x,3), 1= fa(30)} sta, (r)=%i&1{max(1-R(x,y%
talyN}1—fa, (r):ryréilrll{max(l—R(x.y) = falyN},

I3 MR RERU ELMMEMRIE,N

Dz () =max{ta(y) | yE€ [z} » fap (x) =min{ f4(3) |
y€lxlr},

Dta, () =min{ta(y) | y€ [xr} s fa, () =max{ f5 (3]
yE€[xlr}

M & REZRMFNXE MY y€ L2k Rz, )=
1,max(1—R(z,y) sta(y))= ta(y); ¥ y& [x]r+R(x,3y) =0,
max(1—R(x,y).ta (y))=1;

D, (I)Zt;l(_ag:{ min{R(x,y),ta(y))}

=max( max {min(RCx,¥) 24 ()} max {min(R(x,y),

¥€lrlp yelalp
Wiy
=max( max {£4(3)},0) =max{ta () | yE[x]r}
yelxp

1— fa, (x):meagc{min(R(x,y) 1= falyN)}

=max( max {min(R(x,y),1—fa(y))}, max {min(R
yelrdg € Ladg

=max( max {1— fa(y)},0)=max{l— fa(y) |y €
y€lelp

[I]R}':l*min{fA (y) |y€ [IJR}
B fa, () =min{ fa(y |y€[x]r},
Dty (x)znéilrjl{max(l—R(x,y) sy}

« 192 »

il
D000 http://www.cqvig.com|

=min( min {max(1—R(x,¥),t4a(¥))}, min {max(1—
y€lrlp y¢[rlp

R(-T)y) 9tA(y))})
=min( min {ta(3)},1)=min{ta () | yE€ [ x]r}
velelg

1— fa, () =min{max(1—R(x,y),1— fa(y)}
R yeU

=min( min {max(1—R(x,y),1— fa(y))}, min {max
velzly y&lelp

(1—=Rxsy) 1= faleyN D

=min( min {1— fa(y},1)=min{1— fa(y) | yE€ [x]x}
yelalg

=1—max{ fa(y) | y€ [z}

B fa, (x)=max{fa(y)|yE€[z]r}.

ER1 RUREBEE.R=R(x, V.. 2U LEE,
ABRU E#Y Vague 8, A= 2, icv[ta () 1— fa(x)]/
zivB=2 sevltalx:) s 1— fulx) )/ x: L ASB, NI

1)Ag<Bk »Ax Bk s

2)ANBr=Ax N Bk, AUBr=Ar UBg

3)Ar UB:SAU Bk ,ANBrSAx NBx

JERR A ACSB, XY 2 €U, ta ()<t () 51 fa ()
=1 fu(2),

Da, () =max{min(R(x,¥) s () )< max{min(R(x,

yeU yeU
y),ta(y))}=t§R ()

1— fa, (©) :Teaac{min(R(I,y) s1—Fa (y))}gryealjc{min
(R(z, ), 1= fu(yN}=1—fp ()

17, () =min{max(1—R(x, y)»t4 () }min{max(1—

yEU yEU
R(.r,y),tn(y))}=tgk (x)

1— fz, (x) =ryréilrjl{max(1'—R(1‘,y) y1— fa (y))}-<._ry1éilr}
{max(1—R(x,y),1— fs(y))}=1— fg, ()

fir bk ARCBr,ArSBk.

2tans, (x):néilrjl{max(l—R(x,y),tAnB(y))}

»
=néilrj1{max(1*R(x,y),min(tA(y),tB(y)))}
k4
=néilrj1{min(max(1—R(r,y),tA(y)),max(l—R(x,y)'
¥
tﬂ(y)))}
=min{min{max(1-~R{(x,y)+ta (y))},min{max(1—R
yEU yEU
(s y)sts(yNP

=min(tAR (I)yth (xn

min{1— fa (x) 1~ fp, (2))

=min{min{max(1—R(x,¥)»1— fa(y))} ,min{max(1—

yeU yeu
R(z,3),1— fu(y))}}

:néilr]l{min(max(l—R(x,y),l“fA (v)),max(1—R(x,
) 1= fp(3 N}

Znéi(r}{max(le(x,y),min(l—fA(y),l—fg(y)))}

=1_fAD£’R (I)

BIAN Bx =Ax MNBk»

tA UBR(1)=meaJ({min(R(r,y),tAUB(y))}

¥

Zmég({min(R(x,y),max(tA(y),tu(y)))}

-*—'meal;({max(min(R(x, ¥)sta (), min(R(x, y), 3
()}

=max(max{min(R(x,y),24{y))} ,max{min(R{x,y),

yeU yeuU
ts(yNH

=max(ta, (x) 25, (x))

(FT#H% 204 ®)

1


http://www.cqvip.com

“EEBOE R REIN A R FEE R, YR
FEM LR — BRI T i B KRS AL W R 4E 1Y 20AR
WL T B ik, B/ FUBIRIL T I 2Rt A AT AR =X
Z R R B AR T MZ BRI B0E R .

“gr/NEA"IERF PNN M RBEN, “4" Kik” AT LVQ
W% F1 BPNN. IR 6977 838 B A R 8 X 8, A [ B of ¢
FEMARN BRI ERINREN. RN F M4 H
B BRI RO R YRR Ak
R .

EWRGHE T X T p m MIBFHEF o, EX p K

aBHIEY4HEE F mod S K
(ap), <1
F mod Stapy={ 7P “ 9

glla—m)p), a>1
Hri,me IGBEE) . f Ml g BEREL & 7T LIERF, B,
BB flap)= ap,g(la—m)p)=(a—m) p.HF %, B—#
K, ~ERARE.

A[LAIA R, 7E BPNN #1 LVQ M8 975, FE 268 B8 f
Mg, ENHRRAETARB R, 7Ex BPNN #LVQ M
#5312 F SMA B, 4% P9 38 [B1 4 i BORI B 48 32 B A8 7 o BL
B B0 6 DX D R A I R A A i A 2 ] 9 7
PERW/ANT AT/ D T iRIR R T R4S Mz LR ) .

HWIE ACHMERES AR TR NN 24
B BB T BB B BN R IE R 48/ SRR A R M

pooo http://www.cqviﬁ.coml

1T 45/ BRASDA 4 )| e A RV o A 22 ] 9 25 331 D S BRI
KESCREHE T HARME, HxH HFE BT T 925 645
Wik, SEERMSPTRY, SMA T H:M o B RATR, HR
R, BA - Z SR, TRALBGERER L HE M %
MEREN . SR NN BT REE, RERNM r K@%
B, AN HRELREREXPRE B, BHEIEFES
R, Bt SMA TR « BN AR ENEEH EHEH— 5
RFHE T B 2 BT AL

2 XIW

1 Sarle W S, Stopped training and other remedies for overfitting, In;
Proc, of the 27t Symposium on the Interface, 1995

2 Hinton G E. Connectionist learning procedures, Artificial Intelli-
gence, 1989,40: 185~~234

3 BBCESER. —Rl FAR S R M2 RS T YRR BT R, O
BT 5 R E . 2004,41(9) 1 488~-492

4 Ishibuchi H,Nii M, Fuazification of input vector for improving the
generalization ability of neural networks, In: The Int'l Joint Conf.
on Neural Networks, Anchorage, Alaska, 1998

5 Hansen 1. K, Salamon P. Neural Network Ensembles., IEEE
Transactions on Pattern Analysis and Machine Intelligence, 1990,
12(10); 993~1001

6 Specht D F, Probabilistic neural networks. Neural Networks,
1990,3(1):109~118

7 Jang ] SR,Sun C T,Mizutani E. Neuro-Fuzzy and Soft Compu-

ting. Upper Saddle River,NJ: Prentice-Hall Inc, Simon &. Schus-

ter/A Viacom Company, 1997

8 TR BRSO BT T, SRR 5 A T8 AR 2002, 15
(3); 290~294

(E#F 192 70D
max(1—~ fz, (x),1— f5, ()
:max{mg;({min(R(z.y),lAfA(y))},meaux{min(R(r,
Wel—faly}}
=meal}({ max(min(R(x,y),1— fa(3)),min(R{x,y),1—
fa(dN}
=rneal)r({min(1—R(x,y),rnax(l—fA(y),l—fn(y)))}
:1*fx[j7;k, (x)
BIAUBy=Ax UBk.
g, up, () =max(ty, (1) 525, (2))
=max{min{max(1—R(x,¥),24 ())},min{max(1—R
yeU yEU
() at5(y))}}
érréi{/l{max(max(l—R(r,y),tA (¥)),max(1—R(z,y),
y
()}
=rréig{max(l—R(x,y).max(tA(y),tn(y))}Iz‘MR ()
y
1= fagusg () =max(1— f, (), 1— fg, (2))
=max(min{max(1—R(x,¥),1— f4(¥))},min{max(1
yel yelJ
—Rx ). 1— sy
-.<__rréi51{max(max(1ﬂR(x,y),l—fA (y)),max(1l—R(x,
y
¥ 1= fu(y}
:rréig{max(lﬂR(.r,y),max(l—f,\ My 1= fe(dN}
=rréilx;1{max(1—R(x.y).lAfAUy(y))}=1—fMR (x)
Bt AR UBRr=AUBr.
LATTR,, (I)Zrneag({min(R(I.y),tAnB(y))}

Zme_al)l({min(R(I yy)smin(za (1)), t5(x))}
¥

*—'mealf{min(min(R(x, ¥)sta(x))), min(R(x, ¥) s ts
¥

()N}

<Lmin({max{min(R(x,y) 24 (x))} ymax{min(R(x,¥) st
yEU yEU

¢ 204

(xNH
=min(tz, (x) 15, (x)) =tang, (1)

1— fang, (2 I&ag((min(R(x,y) 1= fane ()}
:r;leal;({min(R(z,y) ymin{l— fa(y)),1— fa(y)))}
=r;16a(3({min(min(R(x,y) s 1= fa(y)) ymin(R(x,y),1—

Ss(yIN}

<imin(max{min(R(x, ¥), 1= fa(¥))},max{min(R(x,
yeU yel

1= fa(yNP

Smin(1— fa, (221 fiy, @I =1 fr s, ()
ETANBr SAx N Bk

Big RXUAKRT—MEIR T Vague B4 0L E,
B TR THERE Vague ITUHIER, HESTTE
HAPH SRS BRI A, Vague L =R 2 L E,
R T MXFR FHEK Vague RS, BB E B
ST HRKE Vague IEUE T, 171 T HRE Vague BUPERR . HIkE
Vague I o8 — AR MR ERER T
BAERNE. S A REAKES Vague £RISHBIR A
AIEME.

X X #

1 L5 B %k, A H . 5T Rough Set BLig 55 &R, B
WA AT AR, 1998,11; 34~40

2 Yao Y Y, A Comparative study of fuzzy sets and rough sets, Jour-
nal of Information Sciences, 1998, 109,227~242

3 AKEAL MO RS B NS S BT E HE
Bl , 2004, 27(3)  197~202

4 EE%, Rk HEES Vague 8. THEHLF2E, 2004,31(8)
133~135

5 VL. %. Vague JR R AIRKBL ST EMB %, 2004, 31(8),
111~112

6 EM, % BT Vague EHINN L BRI B . RS
#£,2001,28(7):60~62

7 THEHR,SIEM. BT Vague EMBIIRIE Tk, /N EHT B HL
FE4,2004,25(9) ;16841686

i


http://www.cqvip.com

