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Abstract In the fuzzy information system, the noises tend to affect objects’ similarity, as well as not all the objects’
similar degree need high accuracy for calculation in the model. Consequently,a fuzzy rough set model based on three-way
decisions of similar degrees was proposed by introducing thresholds («.f) in this paper. Then error rates,decision costs
and corresponding semantics explanations of three-way decision about objects’ similar degrees were given through the
three-way decisions method of fuzzy sets approximation. Furthermore, by taking minimizing overall decision costs as the
goal,a calculating method of the optimal thresholds («,f) was given. Therefore,a fuzzy rough sets model based on the
three-way decision of optimal similar degrees was established. Finally.an example was analyzed to show the feasibility
and reasonability of the model. The fuzzy rough sets model based on three-way decision keeps uncertainty of fuzzy infor-
mation system,but also reduces noise effects in some extents,and the optimal (a,8) can be got by calculating. This
study is benefit for application of the fuzzy information system.

Keywords Three-way decisions, Fuzzy set,Similar degrees,Fuzzy rough set

£ S 32 R S R R
R FE AL B RN b = 3 e S R HE R AT T
SR AR S SRR R B — R AL BURBRE PRI RABIBIESEIR AR T R AR Deng RN AL T RN 4R
B, Yao BT 45 A U = 3 v SR B 3 RRRAE WIE T =X SR LR B, Liu A1 Liang %45 A58 & H:07
P T =SOSR XIS R TS TS R D] 1 BLBE AR ST I R A 5B =S e s b R
AL T 3 RIS B AR R AR DRI R e, = T — RGN E M = SRR, Hu 55 26 T i 7 4 A
SR HE ST ML TR R AR A B R R R I R RR L AT BB TIE T S SR s () L ST T AR A TR SR T A PR KR

1 3]

il

F K5 H 1 .2018-04-17  iR1& H 11 .2018-05-16 AR R HRBLE I 4 H (61673285, 61303204, 61203285) , DY JI| 45 B4 32 #3115
(2017JQ0046,2015GZ0079) , PUJI| 48 B & )T BHBF I H (18ZA0410,17ZB0356) ¥ Bl

B (1981 —) . 2, W W #8507 1 Ry HUBE 4 A4 L E-mail . yjl524 @163, comGRE/EH) s BB (1978 —) , B Wi+, 4z £ 5
W 1) AL RE B RCTE ST B2 0 B 1981 —) B3 W BB, AR ST O 1) S E M AT B E 0B AR (1972 —) L A
Yoz, BRI 7 1) Ry KRS S TS BN



28 B N N = R

2018 4F

AR I TR T Vague 00 =R ERHR, L &1
EF R RN T =20V S A B 5 BT — 4
SRR R G . Sun U A 2L B T L A E] LRI T —
ARSI P SR G2 MR I LK /R . Min %59 A Zhang S0
WIS T AN U = SR 5 = S e s, Yu 55 i T
= EAK, Zhang HFUUIR T SRR AWM R R =X
15 B & 45 A

TERDBE B R G, BRI & — B & — g
SR B SRR 2R L XA G SR TSI B TR] A v R e e R
XA LT 5 Z M A0, Wang 507 &R X 575 47 ] B
7 58 4 AN HHABL A X 52 7 A A 5 M ARLEE 3K — 15 8L, 5T AT — A
B E e, 4 T — Tl W A T R R RS SRR %R AR Y
eI B BUHE (0 AT e M R B HE — R 1 R BRI S (R
B EE 5, (R AL AR 2 2 b 7 7 33 5 R SE e
fig R B BAE e MR X R, B AR AR ) A T e < i B
PR e 8 HBOAS 214 (A5 H 412 ik 88 00 6 B A ORI I 00

PR, A ST =2 B AT A T T8 2K 2% 12 1) 7 S B i T o, M
FE R W) IO A E 9 045 B0 — Bl 2 0l 58 4 AN AR AL 09 X 52 AR
559 014 FH B BE o 53 — ol S B LT 5 4 AH AL X G 0 A 8L BE i N
B KAH :2) REEE Ry Jr B Mo 3T S S R B (. Wang 55074 H
) T DT RSA R RS A1 AR AR 2 1T IR 7 5 I ) R — I O
WM AR SO T T AR R RS AR AR A B R — Ak B AR A
RLEE 1 = S P SRS R SR A A

AR SCHE FE B BIE AT (a\ @) I 52 X T = 32 g 55 A4S A 21
JE T N T B T S SR RO R R S AR 5 AR ) R A
WA 30 DL = S PSR O L 4 R R R B = S R I iR
FRFNE SRR S A3 AT AR BL B = S PSR Sh AR b 107 1 DR S AR A 5 B
& L) BRSO SR AR B ME R B AR A T SRR (e, BT
o T ST T 36 S5 O AR BB 19 = S g 3 5 I S 3 ok S ) 4
BT 15 W1 32 5 LS SR O B8 BT 15 B 3R 40 W R ff @ 1, 38 BB AE
— BRI R A, HoAT DO R (ea ) L BEST
5T d5 iR BB = 3 TR SR SR R AR AT

2 EMERUNM=XRRAGE

ORI 4R v 4 Sf Je8 2 B KRB 05 A1 4 b 221 T Xk B Y R A
P (EL DA S B T B4 A B2 o SR R R R AR ) e o v SR
Jo BEAE Y 2R 7 3URT BB I 20K B o 2 PR BB AR R A T AR
M IR B B USRN A 7 A B 2 AR R L, Za-
deh™ S #2117 ST = 30 PSR A JEUREL X BRI AR BEATIE 8L, AR
8 BB Cars B0 X TR 4R o AL R — DR 2, T LA 3
ZECYEHRRT o B SR A AT AN R AL A

1, 1 (1) =a
pie? (2) =40, i (<P
(0.1, B<u(x)<a

Hf,pui® () € L0 1EXR x J8 TR A TR, SRR

FEFET R R FZ N =PRI HESR T, Deng 25742 1
T Fil T e S B 1 RO B i LR Y L M R = SR Y
MR RAER 1 ETF), R 1 H,p, (ORI FR 2 BSRIE R,
ERG B EEATRERE 0,1 88 0.5, act€ {a. a, sa.y »a.+ }
FARKE— D = SRR IR A PR R KR R El (py

(x)) o RWCBIE act XF R PR AR B Ao € {A54,54,, »
Aoa b W & SRELDESR B AE act 51 TZFRACH A R Cact | 2) =
At Eae (ua(2)) o X THEADAIER 2, — WK H BRI —F =
PR BN, BV B2 A7 B A oK T o AT B0 A AN X 4 i) e
FACA A3 BARIR A A

R= 2 R(act| )= D20 Eo G (2) (D

1B = SO B RO A R

Table 1 Costs and errors of three-way decisions in fuzzy set

e = e b . 1 *REE . . V3

LS &k MEEFTRE i PR &

RAFEEZ A a, 1y (1) =a 1 1—py () Ae

P A 1 (B 4 % D ayr pa (DO=p 0 pp(2)—0 Ar
[ AR B 1R OF A% - - -

%"%)M k 0.5y (D<a 0.5  pp(@—0.5 A,
BB (TR ) - _ o ‘

B an B<pp (2)<<0.5 0.5 0.5—py () Ash

SCHk[2 038 12 o B A 43 B RSB A5 R A = S D 5
FL Sy

(AVH pp () Za MR IR Z PR a, B4 157 () =1;

(N B<py () <o, MR BUAS IR R a,, BI A pi?
(x)=0.5;

(R ey () B MR PR A LK @, BI A 1P (1) =0,

VLE R DR AN /MBS BAR 7158 e e BE X Cars )

24, +A,, Ah ;
20 A0 2, FA)°

TEBERI 4 )R S A B2 A B (ELAS B o B ek B
X 00 3 B G R (L AR SRS LB = SO SR T IR SR I T
ARG B i e D5 15

3 ETHOUE=XRFHEMEEERE

3.1 MR ERAREY EBER

EX AT WERERRSE 0= WU.AV, ). U={a,
Zosax, RSB RGRE A= {a1 a0, va, ) R IELE,
V=AV.la €A} ZBHEMEE .V, B —50)E B BE, WX 2«
EEM e THEMETTUERRK 4 () €[0,1], f R —4
Wi, UXA>V, LBl (2ha)—>p, (1),

R B RGP . p. (0 € [0, 1] 20 T B4 19 A 2
P (H 26 BUORURE 28 10 55t o6 RARMETE IS . (R IR 222 3
S B RS SR T — BT

EX 2D 0=WU.AV,HH . BSA, nEwEUTF
A

DA :S;(x,x)=1,Y2€U;

DM FRYE :Sp (2 y) =S (y ). Y 2. y€U,

M Sy RBMIAEBIER .

H, Sy (2. ) €0, 1]RRIER « M4 y FEJEMELE B
BORTT AR EOXT AR . BRI (2] 2 U I
B — I, [ ]y (3) =Sp(xsy) ,yEU,

RO LR G A5 AL vh SR T O B G B R R R — A B
7o R - RAR SR 3 XoF G A L B AR B 1 — A TR 2R 1) 28
£45.

EX 3P fEQ=WU.AV,HHR,V2,y€U,BSA, MM
XKBREXN R.UXU>[0,1],2Ry={(x,y) €EUXU |s5(zx,

IRLe



5510 19

WSk A B TR AL AR L =

SRR IS R A £ A R 29

w=vhe Hbye[0,1]. R A B A Rk
WA B R ZAHBIOCR .

SHAR—

EX 44 fE0=WU,AV, O, Y2, y€U.BSA, HA
I E SCH
Sp () ={yE€EUlsg(x.y) =7} (2

AR R A SC 3 FIE 4, TR ASOR A2 3 i — A B H 3
N — A2 G Faa B R%05 % A R R R
TR BRI AR B3R G0 b B B9 1 5 1

BB RE A AR TR AT R o Ry Z (55 5
FEABLEE o B A SC 43 A7 I8 75 52 0 £ 5 — A 0, Wang 5517 51 A
— B e SR 2% BRI A B9S2 L [F] I £R B BRI AR B R SRR
BE e, LME T i, Bk T,

EX 5N A Q=WU.A.V,HH,.BSA, VYV z,y€U, A :
0, Sp(x,y)<<e

(] = (3)
Sp(x.y), Splx,y)=e

Hre€elo,D),

WK BIE e XTAHMRIC R A H B W, SCHk[17]
FELH P 2R E e M. IR RN EHE, T, e
P Fe XTI AAL
3.2 HEBERN=XZRE

EI X ROMIE B R G AT BN Ay I AT . 1) I
FEASAEAT DIAE 58 2 AN H LA X 42 (B Sy (s y) = 0) 7= A 15 55
BOAE AL B B Sp (s ) =0, 0] DU JL T 58 2 A0 L 89 5 42
(Sp (s A1) WY AR BLEE 35 A B35 KA B S (20 y)<<1352) 5
B 1o FHASE Y v, o G A L B O 3 4 0 A R 0 0 SR E
ERFR., B, F 50 5, ARCF A —A B X (as ) X
Xof G AR B 3 — AR 4 HE AT I I AL 3T,

EX6 fEN=W,AV,.HH,BSA, YV, ye€U . WMELZ
Vi) F) A B2 T 32 ABLA

1. Sy (xsy)=a
Sy P (z,y)=]Sp(x.y), B<Sp(x.y)<a 4)
0, Su(l"y)gﬂ

H, Bl (e, €[0,1]H «>p.

TE X6 X R AL E B (e, f) 48 3 A X, Eﬂﬁﬁbléj
SCEER o B UK R X 4R ) A RLE 1) oL 3 R P R —
PSR L 6 = S R R D Z YR SB<1wy)>a,
W S5 (aay) =13 2) ARG P HE 47 B<Sp (s y)<an U] S
(.y)=Sp(x,y) s DIEL LI . 5 Sp (s y) BN S(”"i’ (x,
wW=0, FHIL, AR 2 L 6 HALUE R =k, id Sy
(xs ) R = L PRHMLE .

W O<<A<C0. 5<a=<<1, M B F (o, B I XF G AH L BE 1Y = 32
EXE 1 Fis .

S:’a,/?)(x’y
A
1
Ja\
HRRK
a
05 AARERK
B
‘ LTS
0

1 T (au ) BT RABLE B9 = 305

Fig.1 Three-way definition of objects’ similar degree based on (a,f3)
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