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Generalized Intuitionistic Fuzzy Rough Set Model
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Abstract Intuitionistic fuzzy set, proposed by Atanassov,is one of the most influential generalizations of Zadeh’s fuzzy
sets. To extend the capability of Pawlak’s rough set theory in processing multiple uncertainties, intuitionistic fuzzy set
and rough set were combined and a general model of intuitionistic fuzzy rough set was discussed by using constructive
approach. Firstly,an equivalent definition of intuitionistic fuzzy set on a special lattice was introduced. Secondly, several
important properties of intuitionistic fuzzy logic operators and intuitionistic fuzzy relation which are the two fundamen-

tal elements of intuitionistic fuzzy approximation space were proved,and then the model of intuitionistic fuzzy rough sets

was constructed. Finally, the properties of proposed model were classified and examined respectively.

Keywords Rough set, Fuzzy set, Intuitionistic fuzzy set, Intuitionistic fuzzy relation

1 5l

KEAHE®NENEARBREERE . TR E
BIE B — KA, Pawlak MRS IS B HA A
HEAHER RSN EE T A2 —, HIERE T XFIREER
fi] R BT % B B Z A AT AT SR IR AR B . AR, Bl ol 155 T
BEEE TS A BB 58 &8 R AR & P AT 2 ML B A, B 7E
Pawlak e M 2 RS RPHAT SMEEER, TR E
FUREEED MESRAERE AR B T REVLAR AUMLBEEED DL R BORIAE RS
£ (Fuzzy Rough Set,FRS)%. i 3 fd B RIFT#5 X HY
& A SRR R M Y, AT P S BRI P A AR TE b b It
Bl — L BRI RE S FOEOM AR, BT, FRS 38 ie i A 57 38 460k
+TERR, HTE R G i ) R BT sk U S
S T2 R FBUR

Atanassov B 4% 45 8 ££ (Intuitionistic Fuzzy Set, IFS)M 12
TE ZadehiEWIR A ELRY BT — MBS H—FH
JBIE AT AT LA R AR I AR 45 1 “ BOBME A , BB i 2 FR i 22
B T 2 Rt AR A B, XY Zadeh BENI£E B R B MR
—MY RMERE, #H—% FRS Z RV E SN RREE (In-

m}

FiHE B #:2016-07-23 &M% H#A:2016-10-24

tuitionistic Fuzzy Rough Set, IFRS) HF T E #IR ST 5T#r (E
FI5C B 4 {8, Charkrabarty 25 AU ¥ FRS #E 7 3] IFRS;
Tripath™ T T B 5 AS R 6 0 55 18] b i M s 4R A Cor-
nelis AN SCRR5 18R H 19 X FRS BV B T H 3%
BRIFREE T ERE X H A STHBR S REBAITHRN: %R
FEEANTHRTETHEREN TENER RN LIEM
2y RAFRFAVEL EREE S B THR TEER
BOMIRRE LA 7 BE S BREADY A SEM X RE
THRENEEIUREF BEEFAPHRTENIXEZTH
EREM SRS,

AR SR I ) R R E M 2 R T B RE R
FrF AR H MR R T A IFRS A HATHI. B 5L, @&
BN IFS FERFIRAR BRI S, ST BN =AM B
W SZR . R-ZER LR EREE X RN — S E B AT
TorHT s TERLEER BN, T MM R T HY IFRS R AL TFS —
HARA R HF1E IFRS LB -F MR FRS 3 E
TFRIMERA AR, HIL %) IFRS 8¢ R 4T T 49 249F
W51,

AXFZERABAPEESTE (61273275,61272011D) % B,

BT (1979—) , 2o W4, 1A, TRHR T e B 55 B %, E-mail: luyanlihgh@163. com; BHEAR(1956—), 5. 18+, H %2,
FEFRFATREBLESEFEEMESE: A H1962—), 5, BEE, TEWA M ATREELAEENEFLLELE.



573

BEHEW , % . — T SCE SRR RS SR AR R 233

2 EREMEBBETEEREMXE

Atanassov H S0 £ 0 B A #6752 WacEk[10-11],
XEEENF IFS E— MR L EAE X, 305E X
T REEREMEZEEFHRR, AXERALERL,
i IFSUOHFERU FHEEBFEM2E,

EX UREARKE) FHL={(x,22)E[0,1 |+
<1}, Vo, yE L, x= (a1, 22),y=(31,y2) (11,12 ) <L
(y1 oy <y B r=2y WKL, << ) A— &R 745,

WAL, <) B — 288 7, P, & AT 1L =(1,0)0. &%
NTT0L=(0,1), WEHREHWES AL RERUFL B
— A A U—=>LAER Alr) = (A(0) 1, A(x)2 ) = (ua (),
Ya () V€U a0 s YaGND EL s (D F xEU XA By
FREE, ()R €U A RIERBE,

2.1 EREWZERHETF

AXHAT,S RAEKEN o 8, H s RAEMH
15 655,

B T:LXL—~L, Y, 3,z L€ L, & THRUTF &
44:3

DBt T0L,00)=0.,T(1,1.)=1;;

DR/ E . T(x,y)=T(y,1);

DGR . T(T(x,3),0)=T(x, T(y,2));

DB, v 2, vy [>T (x, < T2, D)5
H TWHE T, 10 =a(T(x,00=2) , WiFF T B BEHM 4
(s, HREEY Y AR ERE=MAE,

FR T(S) R AT KR ETEAERHMBER A5 ¢ F A8
sTHRE(Yx,yEL):

T (x,y) = (x1s31) 522y 32))

S, )= (s(a1,3) - t(x2532))

Xt AR -5 s (Zadeh B F) AT E AR 1L
PR, AR 8 o R M E MM = /A Ty (2, y) = (min
{x1y3 }ymax{xz,3})s Sy (x,y) = (max{xi, },min{xs,
yz})o

BTSSR ARTNEEEWM =ZAK, 580 THER
(Va,y,2€L):

DTV y,2)=T(x,2)V T(y,2)

SlzAy,2)=5S(xr,2) AS(y,2)

DT Ay, 2)=T(x,2) ANT(y,2)

S(xVy,2)=8(xr,2)V S(y,2)

DEBM =M ¢ RSN, s RAELER, M(VaC
L.

T(x,ysup y)=sup T(x,y), YL

yEY yE€Y

EREMET N.L—~L, B# R N0 =1, N(1L) =0,
MFE N AEREMEEET. H#VY2€L, 8 N(IN@)=uz,
MFR N AWEEEET.

EX2HEHEENERET) B v.LXL-L,H#E
(V2EL): D)WL, 1) =1, )%, x) =z, MF ¥ HEHK
EHIZERE .

EN (HEHEM S-ZEERD B SHN 405 8 H M

sHEMBEE T B Vo : LXL—L XK Usn (2,90 =
SN,y U] Ws v A— P HEEWEARE 7. RV ERE
W S-HIRGREW AT .

TEX ACHEHR R-ZH)
5 r LXL~LEXHR:

Wrlx,y)=sup{A€L|T(xr, )<y}
W A—AEHEEHERE T R ERES RZER G
REBOHETF

%V ohE A S-ZRE; R, RS L H R
BHEFE BRI EEEN S-ZBE R RN T 4
I :

DY(r,11)=1.;

DH B  a< y=2> WV (2, )< W(2,y),

B o< y=>V(y, )< W (x,2)s

DV Vy, DV, ) AV (y,2)s

DY,y N V(a, ) AV (x,2)

DV Ay,2) 2LV (x,2) VI (y,2);

OOV (r,yV )= ¥(r,y) VW(xr,2);

DT, W (Vo)L Tr (W (s y)»2)

W n(T(x, ) »2) =Ws,n (s Ws.n(y,2)),
EHTHR T(xysup y)=sup TCr,y), WK 3),4),5)

€Y y€Y

Xt LA

3NV (xV oy, 2) =Wrlr,2) AWr(y,2);

U,y N2)=¥r(xr, ) ANV (r,2);

50U (T ) »2) =W (2, Ur(y,2),
2.2 EREMxEA

BEHAE R MR IFS, (BHBEE N MESHY
BB UXU AR X RFRN:

Rz, ) ={{ur (x,y) s 7r (x, 3 | (x, 3 EUXU}
HA, (ug (5,9 s 7r(xs ) €L, I IFRUXWFERUXU £
ERERC R 2k,

EX S5 ®RCIFRUXU),Vr,y,2€U,M{RE

DBRH:E Rx,v)=1;

DXFERE) 5 R(x, ) =R(y,x1);

MEEM % RY PR<GR,RY AR BRXRME R, A
V J& Zadeh B, 3 p BT EEN 5K -4,

DTIEHN . & T(R(x,2) Rz, y )< R(x,v);

5)sup-min /&%) : 75 sup Ty (R(x,2) ,R(z, y) )< R(x,

€U

BT REEEN AR,

Mo

BHSRIE,DESHEET OTERE, THERALREE
BAER —FREBR . % TF sup-min ﬁfii'&,sgg Tu(R(x,
2) Rz, y)D< R (ry ), B} T (R{x, 2) ,R(2, y))<;R (x,
¥, B, sup-min (MR T ZSEEE—FEFRER, 4R
MR — MR E M. Bk, EX 58 TR sup-
min &S AR R Z MR R BRIE T .

® REIFRWUXUD),# R B A Rtk it migd i,
M R 2 U EREREMEM LR,

BEFENMXANE REAEEEUR=AEND T
B, AR RSN R R — KA AR,



234 it BN E

2017 4¢

EE1 W TERAEEEN B, WY FRRU E#
E—-HEEBENXERV 2, y€U);
R(Iyy):SUp T(R(\Tyz) yR(Zyy))

z&U

EE2 WHEEH - THE T (a,sup b)=sup T(a,
beY

bEY

O, Vr B—NET T WEBEEY R-E®, WX FieE U b
FHE—EHAEEHEN KR R(Vx,ye):
125 Yr(R(x,2) ,R(z,¥))=R(x,y)
JEHH ARHE R 9 5 RPETT 15,
12!13 Y (R(r,2) s R(z, y) )< Wr (R(x,x) ,R(x» )
=¥ (1 ,R(x,3))=R(x,y)
A it
12[fj Y (R(r,2) ,R(z, ) )< R(x,y) @)
RIS EE 1 R BXTFRYE, 115,
T(R(Tyz) 9R(T9y))=T(R(Z9I) sR(Iyy))
< sup T(R(z,x) ,R(x,y)) =R(z,y)
€U

B T(R(x,2) ,R(x, )< R(z,y),
RIEEH, AJ15.
sup{A A€ L, T(R(x,2) )< Rz, ¥)} = R(x,y)
53]k
zl?(f] Y (R(x,2) ,R(z,¥)) =R (x,y) (2
B (D215,
zlngj Vr(R(x,2),R(z,y))=R(x,y)
JEEE,
HE—RMWE. BT SERMBRARER, @2 M T
S-ZHWFH AL .

3 EREHIEREE

AYHEERERE MR b IFS MEME F R
P
3.1 EHEEMIEUEF

WU RBR—ESHRILH.REU LM —RE RS0
KR, HEREWERE F(FXHWERE FEE RER
Vr 5 S-ZRIE Vs T A E R =M, WFK IFAS= U,
R, ¥, TN H B0 {8l 23 [8) (Intuitionistic Fuzzy Approxi-
mation Space, IFAS),

EXSGEMEF & IFAS=U,R, ¥, D, MFVz€
U,YAEIFS), YRER, ESGEH U +HMAH RN T
%

RA (o) =y12lf] W(R(x,y),A(y)) (3)

RA(r)=sup T(RCxr,y)A(y) (4

yeU

FR(RA (), RA () N B S BMISE A 7E3E 125 1] TFAS k9
—ANELREE DL, E AP RA () FIRA () 4 50 A B R TR UA
R Bl

EX 6 1y IFRS MR 5t FRS FI RS EAE R B B, 24
EIZSE] IFAS=(U,R, ¥, T) I B3B8 56 B KB AL o
WL RIRET, BRI AR T v A=A T il e o
ZER AT O] = FR B, T U SE i B AR R R 1k o R

£, 3B IFRS iR4b N FRS; 25 H R B 56 KB 100 38 S0
R, EREMBEIRE T v A=A8 T 1By 8 wzm
BFMEBRET B 14 ty BRI &8 o0 @ £ L X i
IFRS 1Bk A 24 SR RS SRAE A,
3.2 EREFHMER
%t Pawlak HIRESEBHIE 69 ¥R B R FE R A0, HL I B —
SERCARIMERT . T ES AL JFAS=(U,R. ¥,
D b FERUE TR S A S0 M RS HE %
HATAKIAE 518 . BRS HERMER.
EIE 3 WEMRIZSE IFAS=(U,R, ¥, T), VAE IFS
), YRER;
PDRACACRA ;
P2)RO=(=RQ; RU=U=RU,
M. POHEX 6 K RHERENH, VreU.:
RA () =ylrellf] V(R(x,y),Al(x))
< (R, ) ,Alr))
=Wl ,A(x))=A(x)
RA (2)=sup T(R(x,y),A(y))

yeU

= T(R(x,2) ,Alx))
=T, A(x)=A)
HRACACRA,
P2)D(x) =0, , AR E X 6 B T WK, Al 18RO (x) =
sup T(R(x,y),0.) =0 ,4B#E P1) , ATAERO() S Do), H i,

yeU
ﬁ3®=®=ﬁ®o
Ul =1, BIERMBRMEURT KMk ,RU(x)= sup

yeU

T(R(x,y),1.)=sup R(x,y) =1 , siRU=U; 38 S-Z %

yelU
i R—ﬁ?&ﬁ@mﬁ'&ﬁfﬂﬁgwx) = yi&f, V(R ,1)=1.,

BRU=U=RU, JF%.,

MR PDULEA , BLACADRI A R — N By & A
WRSEZE T IEBIRA AL SEIRA 22181, T3 6% b i (B F 3
LR A E AR ET R

EE 4 % IFAS=(U,R,¥,T), YA,BE IFS(U),
VR,QER:

P3) S E M4

¥ ACB,M[RACRB HRACRB;

# RSQ,RADQA ,RACA.

JFBB. Y A,BEIFSWU), & AT B, ARIEE R M 481
B, A,

RA(x)=sup T(R(z,y) ,A(y))

yeU

<, sup T(R(z,¥),B(y)=RB(x)

yeu
HHE RZEHR S SEEMEA RIS, A48
RA(x) :;glfj W(R(x,3) ,Aly)
< y\gj W(R(x,y),B(y»)=RB(x)
#§RACRB HRACRB,
[FEE,ARSE (L WRAB B, B AHERE REQ,



57

BEHET , 5 . — R SCE SR b AR R 235

WRADQA ,RACQA Hi3L. iE%.

YERR PRI T 236000 OB F 9 28 9 o, B3 1)
B RARGEE LRE L TFEMET ORI Xk
R T Pawlak MRS EA B, FERIZE [FASHR @&
T—REREM SN R, Y P=(P,,P,,,P,},PTR A,

HHWIE, NP=(\P: REBHMEH ) P, 2 A

MIARFIRA %R, B5h, o F (| Pi=PCSP MR P34,
PADPA,PACPA,
EHES5 ¥ IFAS=W,R,¥,T),T(a,sup &) =sup T
bEY bey
(ayb), YAEIFSU), YRER:
POREM
R(RA) (x)=RA (2);R(RA) (2)=RA (2)
. V€U BECHRERBE TR, 775
RRA) ()= inf W(RCxs )+ inf TRy 2, A))
=inf inf W(R(z,3),¥(R(y,2),A()))
yEU 2€U
=inf inf W(T(R(x,3),R(y,2)),A(2)))
yeU 2€U
< 125 V(R(x,2) A(2))=RA (x)
BIR(RA)SRA ., 41 PDA[#BRACR(RA) , #RA=R(RA),
RIBE X 6 UKBRFRG FMHERBEN =AK T W5
AR, A
R(RA) () =sup T(R(x,y) ,sup T(R(y,2) ,A(2)))

yeU zeU
=sup sup T(R(z,y), T(R(y,2),A(2)))
YEU =2€U

=sup T(sup T(R(x,y),R(y,2)),A(2))

€U yeU

=sup T(R(x,2),A(2)) =RA (x)

z€U

#R(RA)=RA, iFt.

EE 6 # IFAS=WU,R, ¥, D), T(a,sup H)=sup T
Y €Y

(a»b), YAE IFSU), Y RER:

P5)R(RA)=RA ;R(RA)=RA

EHA ARYEE X 6 REH, TRV xelD:

R(RA) (2) =sup T(R(x,y) »inf Wr(R(y,2),A(2))

yeu

=inf sup T(R(x,y),¥r(R(y,2),A(2)))

€U ey

<y inf sup Wr (¥ (R(x,3),R(y,2)),A(2))

€U yeu

<t inf WrCinf W1 (R(x53) Ry, 2)) s A2)
= inf Wr(R(x,2),A()=RA(2)
BIR(RA)SRA , fi PL){8R(RA) DRA ,#R(RA)=RA
R(RA)(x)= inf sup(A€ L T(RCx, ) W< RA()
BECAR THLRENSARE, T,
T(R(x,y)+ RA (2)) = T(R(x, y),sup T(R(z,z2),

€U
Al
=sup T(T(R(x,y)sR(x,2)),

z€U
A=)
=sup T(T(R(y,x),R(x,2)),
z€U
A(2))
< sup T(R(y,2) ,A())=RA(y)

z€U

L4

BP T(R(x,3 ,RA (2))<; RA (), B B AT 48, sup{A€ L|
T(R(z,3), V<L RA(9)} 21 RAG), BR(RA) () =1 inf
RA(x)=RA(x), JREIR(RA)2RA, #i#E PDER(RAIS
RA,#R(RA)=RA. iFt,

HRPOBRTEMBEFHESME. HE PO SHK
PORBMT E.FTEMUEFGFETELXH X —FL, HEHTF
IFRS o E SN £ 1) 42 3R, 53X A o] 8 SUHER IR E &Y
ATRZMA BB, ER— AR, X Bt JR Y B 15 25
FRERK AR TREFE RN, 2 R ARG X EHRE,
PO PSYBARMIL, F5b, 2 ="V NBT, PR PSR

EET7 R IFAS=U,R, Vs, D), Hth N A& EHE
BF,YACIFSWU), YRER;

P6) 3t

RN(A(2))=N(RA(2)) ;RN (A(x)) =N(RA (2))

IER i E X 6, VIGU,}_?(N(A(I)))=yi£lf] Ys.n (R(x,
¥, NCAW)) i F SN, W =N(T(x,N(y)),Hlt,

s, (R(x,3) s NCA(3))) =N(T(R(x, y) , A(y)))

N At EEEE T, Bk

R(N(AG) = inf N(T(RCx,3),A())

=N(sup T(R(z,3),A(3)))

yeU

=NRA@®

[RIFEATHE, RN (A(x)) =N(RA (1)), IE%.

TR POSH T AREN LT EMEFZRFERR
R, R T B W, v B TR B S, AR E F B vy B
P& E S H AL .

B8 % IFAS=WU,R,V¥,T),T(a,sup &)=sup T

bEY bEY

(a,b), YAEIFSW), Y RER:

P7R(ANB)=RANRB;

P$)R(AUB)=RAURB,

IEBA PO HE M. BN S-ZmLl &k R-ERMMER,
By xel),

RANB) () =inf W(R(xsy)»A(y») A inf ¥(R(x,3),

- yelU YEU

B(y)
=RA(2)RB(x)
PO MBS, AT B (Y z€U);
R(AUB) (2) =sup (T(R(x,v), Ay V T(R(x, ),

yeU

B
=sup T(R(x,y),A(y)) Vsup T(R(x,
yeU yEU
¥),B(y)
=RA (x) URB(x)
JEEE,
EE9 % IFAS=U.R,¥,D,VAEIFSU),YRER:
P9R(ANB)CRANRB;
P10)R(AUBY>2RAURB.

IER POMREE X 6 REWEM =M T B2 - 4%, o
BYxel;



236 OB LR

2017 4¢

RANB) () =sup T(R(x,3) ,Aly) AB(y))

yeU

<sup (T(R(x, ), A(y)) ANT(R(x,y),

yeu

BGy»)»
=sup T(R(x,y),A(y)) Asup T(R(x,y),

yeu yeU

B(y»
=RA(x) NRB(2)

PIOYHE X 6 RAZTHTHHERAR/(V2ED):

RAUB (.1')=yié1£ W(R(x,y),A(y» V B(y)»

2;25 W(R(xr,y) ,A(y)) Vylglf/ W(R(x,y),
B(y»
=RA(x)URB(x)

&,

HEFE PDE PIOSAH THEMENZ.IFR L. TiaM
S5HE FEUMRZFFZEIGXR, Hd R PO P8 R
HER RS BT .

HRE WNLHATFEENARELREEEHRLE
THE T, INBEA BRI A R . XL, TS S AN
TARE 7 REX T RR AL 3R . A SOK B S 1
WHHERBEEICHE S, BIE T HEREN L RNE THRE
BRI EM L R T Ay IFRS 8], XL ARG 5 28
EEMERET TIEH . 2 IFRS At — 5 P8 T HIE X
. ki, FRS R 5 R E A O IFRS A 5F
BRIETE , IFRS REAC & i — AR RO BHE . LA T RN AT R

2 % X W

[1] PAWLAK Z. Rough Sets[]]. International Journal of Computer
and Information Sciences,1982,11(5);341-356.

[2] ZIARKQO W. Variable Precision Rough Set Model[J]. Journal of
Computer and System Sciences, 1993,46(1);39-59.

[3] #3022 HE. % AREESSEIM] L. B2
Hi AL, 2001

[4] DUBOIS D,PRADE H. Rough Fuzzy Sets and Fuzzy Rough
Sets[J]. Internatioanl Journal of General Systems,1990,17(2).
191-209.

[5] RADZIKOWSKA A M,KERRE E E. A Comparative Study of
Fuzzy Rough Sets[J]. Fuzzy Sets and Systems, 2002, 126 (1)
137-155,

[6] PETERS ] F,ZIAEI K,RAMANNA S,et al. Adaptive Fuzzy
Rough Approximate Time Controller Design Methodology : Con-
cepts, Petri Net Model and Application[ C] // Proc, IEEE Int.
Conf. on Systemns,Man, and Cybernetics. 1998:2101-2106.

[7] HUQH,XIE ZX,YU DR. Hybrid Attributes Reduction Based
on a Novel Fuzzy-rough Model and Information Granulation[ J].
Pattern Recognition,2007,40(12):3509-3521.

[8] JENSEN R,SHEN Q. Fuzzy-Rough Sets Assisted Attribute Se-
lection[ ] ). IEEE Trans. on fuzzy System,2007,15(1):73-89.

[9] QIAN Y H,WANG Q,CHENG H H,et al. Fuzzy-rough Fea-

ture Selection Accelerator[]]. Fuzzy Sets and Systems, 2015,
9437(258).:61-78.

[10] WANG X F,WANG S H,DU H Z,et al. Fault Diagnosis of
Chemical Industry Process Based on FRS and SVM[J]. Control
and Decision,2015,30(2) : 353-356. (in Chinese)
T35, AL ARE, S ETENEBEEN T Ha RN
Tatfesmesil] ] i 5k, 2015,30(2) : 353-356.

[11] ATANASSQOV K. Intuitionistic Fuzzy Sets[J]. Fuzzy Sets and
Systems, 1986,20(1) . 87-96.

[12] ATANASSOV K. Intuitionistic Fuzzy Sets: Theory and Applica-
tions[ M. Heidelberg, Germany ; Physica-Verlag, 1999.

[13] CHAKRABARTY K,GEDEON T,KOCZY L. Intuitionistic
Fuzzy Rough Sets[ C] // Proc. 4th Joint Conf. on Information
Sciences. Durham, NC.JCIS, 1998.211-214.

[14] TRIPATHY B K. Rough Sets on Intuitionistic Fuzzy Approxi-
mation Spaces[ C] // 3rd Int. IEEE Conf. Intelligent Systems.
September 2006;776-779.

[15] CORNELIS C,DE COCK M, KERRE E E. Intuitionistic Fuzzy
Rough Sets: at the Crossroads of Imperfect Knowledge[ J]. Ex-
pert Systems, 2003,20(5) :260-270.

[16] XUW H,LIU Y F,SUN W X, Upper Approximation Reduction
Based on Intuitionistic Fuzzy T Equivalence Information Sys-
tems{ ] ]. Lecture Notes in Computer Science,2012,7414(1) :63-
70.

[17] WUW Z,GAO C J,LI T ], et al. On Dual Intuitionistic Fuzzy
Rough Approximation Operators Determined by an Intuitionistic
Fuzzy Implicator[J]. Lecture Notes in Computer Science, 2013,
8170(1).147-156.

[18] XUE Z A,CHENG H R,HUANG H S, et al. Rough Approxi-
mations of Intuitionistic Fuzzy Approximation Space[ ] ]. Com-
puter Science,2013,40(4):221-226,255. (in Chinese)

BE AL RREA, FAE A, S, AR A U] R A RSO LR A A
(). HHEHUBLE, 2013, 40(4) :221-226, 255.

[19] HUANG B,GUO C X, et al. Intuitionistic Fuzzy Multigranula-
tion Rough Sets[J]. Information Sciences, 2014,277;299-320.

[20] DESCHRUVER G,CORNELIS C,KERRE E E. Intuitionistic
Fuzzy Connectives Revisited[ C] // Proc. 9th Int. Conf. Informa-
tion Processing Management Uncertainty Knowledge-Based Sys-
tems, 2002:1839-1844.

[21] LU Y L,LEI Y J,TIAN Y. Research on Intuitionistic Fuzzy
Logic Operators[J]. Computer Science, 2008, 35(11):151-153,
(in Chinese)

BT, BEA, HE. ERBRBEE THEL L B ULRE,
2008,35(11):151-153.

[22] DESCHRIJVER G,CORNELIS C,KERRE E E. On the Repre-
sentation of Intuitionistic Fuzzy t-norms and t-conorms[]].
IEEE Trans. on Fuzzy Systems,2004,12(1):45-61.

[23] BURILLO P,BUSTINCE H. Intuitionistic Fuzzy Relations
(part1) {J]. Mathware and Soft Computing, 1995,2(1):5-38.



