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1—pa(2) —va (@), BRE 7a(2):U - [0,1].

WAEREMEARB WEEXR MEXR F X AEBZHEN:

(D ACSBEu(2) < pp(@)svalz) = v (), YV € U;

(2) A =Bous(x) = pp(x)yvalx) = vp(x), YV € U;

3 AU B = {<x,max{uax) ,us(x)}smin{vs(x)svp€x)} > | x € U};

) AN B={<zymin{pa(x),us(2)} max{vs(x)rv5(x)} > | x € U};
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€D) LtJ QD RiBug(x) = V Qo {<yu(y) =203 <O0> | Vy € [ala} =
1,0€70,1] —_— A.8e€00,1] '
He\{o I QD {< p,inf(u(y) =2 ,sup(y) <O > |y € [z} = (<

YV max{A,inf(u(y) =}, ge[/é ; min{f,sup(u(y) <O} > | v €

r€[0,1]
[ela b = {< y,infCu(y) ssupG(y) > | y € [z]a } = Ry (B).

TEK SR B) = Ry (BB, SIRS B =U (U ) Ry Brag () ).
= sl = ! —

i=1 ‘2,6€(0,1

SONNVENCR RiBua (@ = V  G®{< (3 = A <> | Iye [z}
r0elo,1] ¢ r,0€[0,1] i

”6\{0 - QO {< y,sup(uly) = 20,inf(y) <O > | y € [z]a} = (< ys
YV max{d,sup(u(y) =}, A min{f,infG(3) <H} > | y €
refo,1] #e{o,1]

[2]a} = {< yysup(u(¥),infGu(y) > | y € [x]s ) = Ra (B).

CXBEH RS (B =) Ry (B, F7LL, IR (B 20 (U 1) RaBrun ().
i=1 i=1 i=1 i=1 ‘4, ,

(3) Lg QD RaBiow = NV QoD{< you(y) > 2003 <> | Vy € [xls) 2
2,0€T0,1] —_— Ar0€0,1] '

Vo Qe {< y,inf(uly) > D ,suplu(y) <O > |y € [2]a ) = (< y,

A.6€(0,1]
V _max{A,inf(x(y) >}, A _ min{f,supL(y) <D} >
aefo0,1] 9 [0,1]

|y € [zla ) = {<3,inf(u() ,supG(y) > |y € [zla} = Ry (B).

XEHDIRS (B =U Ry (BY,Fibd: 1R, B < (| U ) Ry Biuy ().
i=1 Lt =1 i= .1 —

A, 0€ [0

@ U@ RiBuop = V QD {<ypu(@ >2a0(y) <> 1 Ay € [aly} =
1,6€l0,1] : A.0€0,1]

V QD {< yysup(u(y) > 10,infG(y) <O > |y € [zla ) = (< y,

A0€[0,1]

max{A,sup(u(y) > 1)}, oet/é I min{#,infG(y) <D} > | y €

refo,1]

(2]} = (< y,sup(u(y),inf(u(y) > | y € [x]4} = R (B).

XN PIRE (B =) Ry (BB, SR8 (B =N (U ) Ry Blun ().
= i=1 = i=1 \a,0€lo,1

Bh b HE B T R N 2 AL B EMOR A i — B 250 , X T T2 AR B SR S A A LB 596
W 5,

TES WT=UAT, ) H—FERERBIER K URBB AT BIESRERS A LA, A,
B AT Wim AR TFHE.BRU EMEREHE R B U ER—SHER, M0 € [0,1], HiH
Wik BXTF A, WA RUE Ik DR TR RI%H L FHR .

A.6€(0,1

W BREB =N (Y G0 RaBrn(@). @ BRE® 20 (U @D RaBun@).

3 2R B =0 (LY, G0 RaBiuo (@) (1) 2IR: (B) =0 (U G0 RBius@).

i=1 “x6€[0,1

EW ORLEE 4L
3 —MFMNERRNSHBEUEESR

EX 11 %A BREAMEHRU PN ERERE, & X M. IFSU) X IFSWU) - [0,1],
M(A,B) REWEWE A,B Z R HELIE, B M(A,B) Hi R U T &4, (1) B R 3 TIEEREREY
£ ABEOMA,B <1.(2) MK MFEENEEEME A.B,F MA,B) = M(B,A). (3) X ¥
EEMEREYE A B, MA,B) =1, %H{{¥ A =B Hr:(x) = ns(x) = 0. (4) M FEZEWEEE
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WE ABC,EACBC C,WH MA,C) < M(A,B),H M(A,C) < M(B,0).
EX 12 BREESHARBBUS . FEEEHEA = {<z,pu(x),ou(z) >z, €U M B= (<,
psx)svs(x) > |z, € U), KPP ERBWEABFTEN A H1<i<n,BIFPEL 1L HHT —F

ﬁ%EAﬁW%ABZ@%@UEAfMMJ”—l—*EH@Mx)#ﬂaD“HmuJ—quY+

roj—

(ea(z) — 1 (a2 +| S ala) — 5 () |+—(n'A(I)+7rB(x))}

BEHEHEARWEEE X 11 84 &4 AZARBEAEREES, AT . Hb S'hz) = pu(z) —
valx) B S () HAPLEz, BB ATUEH —1<Sa(a) < 1.5 (z) Ernd@dnE . HRE
ERERBERN . TERBRBTE/S A H#FTNE. S'a(x) >0 R RTRE o, HIEHBETA,S (xz) =1%
RIEExn —ERBTAYS,(a) =0KRTLRx BTANABTAMBEMY, S A(2) <ORRTLTE x
WHARBT A,S A (x) =—1ERRIALE 2, —EFBTA.

ARMAB AMIERTREESERBEMNNNERENE A M B HURENZWR, FREEET
HoAth R R AR E RN, A 3CE % BRE B S5IEREEX P B BE AR B AR B0 ;

HREEBTRBEER 2 (ra(x:) —mp(x))? XD EBEREE A 1 B AR NN, LR RBRBEME

AN DU S PR TG AR 4R AR DL R K, X S BT A 2 B, AR B BN s RIB IR T A ELE R AR
A R B {9 % 8] BE B X ATAR AR E MR e, R OB BT R AZ B BE B K, R WA R S A R N B 5

B oa (x) = pp () = 0,0 (x) = vp(x) = 0 B D) (ua () — s (@))% D s (@) — s (@2, D) (ma(a) —
i=1 i=1 i=1
ws (@) D | Salae) — S5z | BET 00, B EMEMEN R ERBR, BT EL ERBE
i=1

2D Cra ) o () A FLREBOM AT BE 195600 B DL, B35 T L8 MCA B e ATREPI -
S BRI DR

4 ETHUEMSHEHEBEREMELTEM

4.1 ETHMUENSHEMAEEREME L TIEMURRESR

BREEREE A= (AL A AL BIERFESE B = (Bi,B,» B, ) (A A, B NERAME) W H
WEMIE A, B & ITCEX BLATAME R, RS /A48 B LR, X ST R AR E S A%
RS B WS SRBERT R SRS RN S R R B E R BT IR HAEASRNT.

|1 REBMELGREEERERE BHA.0]- BEMQ,0 - BREE;

S|2 REE L 12 HUELARX MA,B) 4 5IRHEITERAEE B P EITRSHERER A F X%
TGER B AL 5

B3 RERE,EHLE2FHUERTETZRENTE;

R4 HPTIPRMHEITRUEARMESR 2 HIX NG RENBER BRIA.0]- BES Q.0 - BE
5 AR 310 H1(2) F1(3) 3K, 5K W AR W5 3R 00 25k BE AR K B SE AR 4R 0 | T IR LR

$|S  FIASNS RN SRR ERERREN LT ERE, & E R KL R .
4.2 IBIGH

B 1 ZERM A, S H B HEREY KBRS EZRIEYR R, /hE K% 0T
FEALT 3 MNREBHREE JEIR(AD KA (A B B (A, BUBRBAR L B 7E — B gk o 2R R) X 0%
S NE AR FMBRE SR IR, P REN/NERE K RENBEES A B, BB FxR,
HERERN u(@ (@), B p(a) ARBE () HIERBE. £ 10 MR, EREH T /MEKHEF
s IR 1 52y s 20 s X5 5 X5 5 27 5 25 5 200 /N E KB RLF K3 20 B9/NE KB A BRI T XK 2, B/DEK
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BAELR T HRERES, EFEH— X x, TR,
BNEHBRBHINSREBHENA =<2,0.8,0.0>,A, =<z,0.6,0.2>,A; =< x,0.7,0.1>.
BEA=0.5,0=0.4,74 B,B, B WIBESBEEN
(B)io () = {<C 2;,0.5,0.1 >, < 2;,0.6,0.2 >, <x3,0.7,0.1 >, << z,,0.8,0.0 >,

< 2550.8,0.2 >, < 26,0.7,0.2 >, < 216,1.0,0.0 >};
B () = {<22,0.6,0.2>, < 23,0.7,0.1 >, <x,,0.8,0.0>,
< x550.8,0. 2>, < x5+0.7,0.2 >, < x1051.0,0. 0 >};
(B g () = {< 2150.6,0.0 >, << 27,0.5,0.1 >, < x3,0.6,0.2 >,
< 2450.9,0.1 >, < 25,0.7,0.2 >, < 26,0.8,0.1 >, < x10,0.8,0.0 >}
(B)4p(x) = {<< 21,0.6,0.0 >, << x5,0.6,0.2>, < 2,,0.9,0. 1>,
< 2550.7,0.2 >, < z4,0.8,0.1 >, < 21,,0.8,0.0>};
B pa () = {< 21,0.7,0.2 >, < 25,0.5,0.1 >, < 2¢,0.7,0.0 >,
< x7,0.8,0.0 >, < (25,0.6,0.2 >};
(BY4p () = {<C2150.7,0.2 >, < 25,0.7,0.0 >, < 25,0.6,0.2>, << 2;,0.8,0.0 >},
MR EYRENNEERKREGBENEEES BB, B F oM SHEBLA T IMNEAKEERE A,
Ay As FEIFEBUE K F%F 0. 60 B BT @ B/ E K BB AF. Mg e 12 PHEEARX MA,B),1HH B,
B',B" f & TLEMMNE A PHEITENALE. REMHLELERINE 2 ik, '

1 RENPMEEREGRE k2 EZEVNYESEEEBELITHEUE
A H R KR REME e 2% AR DL

FNE I Ky & ANE I KAy B
x1 (0.5,0. 1) (0.6,0.0) (0.7,0.2) x1 0.54 0.62 0.74
xs (0.6,0.2) (0.5,0. 1) (0. 3,0.4) x2 0.59 0.70 0.45
x3 (0.7,0.1) (0.6,0.2) (0. 3,0.3) x3 0. 68 1. 00 0.47
x4 (0. 8,0.0) (0.9,0. 1) (0.4,0.3) x4 1.00 0. 60 0.54
x5 (0. 8,0.2) (0.7,0.2) (0.5,0. 1) Zs 0. 69 0.74 0.62
Zg (0.7,0.2) €0.8,0.1) (0.7,0.0) xg 0. 64 0. 64 0.70
x7 (0.3,0.5) (0.4,0.4) (0.8,0.0) x7 0.39 0.62 0.68
xs (0.2,0.3) (0.3,0.2) (0.6,0.2) xg 0. 37 0.54 0.68
Xy 0.0,L.0) (0.0,0.5) (0.4,0.4) Xy 0.05 Q.33 Q.51
Z10 (1.0,0.0) (0.8,0. D (0. 2,0.6) Z1o0 0.69 0. 64 0. 35

R2HERENNEAKNEBEGSHBBR T PELREAEHMHECE MA,,z) > 0.60 WH {(z;,

Ty 9y IT5 9T 910 } Jkﬁ%ﬁ:?i‘ﬁﬂif;% M(A;,z;) = 0.60 B':J;ﬁ {11 2y Lo 9Ty 9Ty 9X5 9Ts 3 XL7 5T 10 } ’ {EE%#F*E ﬂJUE
M(As yz;) = 0. 60 E@ﬁ{xl y X5 9L 9 L7 3 X8 } ’*&}Eﬁﬁﬂj E':J/J\i ’%v%’% B’B, ’B” E‘Jéﬁ%*ﬂﬁ%ﬁ%ﬁmﬁﬁ%
XHRRHPREN/NERFHRME R EHREEREBERN FEUMERESRETIEMESA

m

m
ZRﬁi(B) = {11 9 X3 9Ty 55 yXe s L7 9T ,110}’ ZRgi(B) = {3?31 9Lz 9 X3 9Ty s X5 9T 9 X7 9 X sxlo}-
— 4

AL EHNEREIITESE/NERBBER EBSIRERTUEFE X 21,2524 025 s Z6 5 27 s 28 5 T10
WAERBEEREABATHERERT, K . WAAZERBRTEHRATHE BN, FTH 0 K
xo BI/NE K FAE DL R, T B A1 A8 DL A4 MR BUE /D E WA R F B0, SR AR IE /N B B, by it a3 A Al
B, AACHHERFBHNERSAHNE T RE/NERBFOUEAMRA LA TRV IERHY.

BEFERESHEREN/NEERKEZGBEEUE 5B B KT /D EKBEBIT 005408 HEE S A,
HBTHR  BAAEENENBERL S MEERE T RMEBHE FEPEMBWEHE T IEMES N
T XF /N 22 K B AT PEAG . SE 61 o BT 48 1 A 1 42 5 R 1 ) L A A BT 8 B 1, b AR ) I P e B X
RAGRA—ER 0.
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Research on Multi-granularity Rough Intuitionistic Fuzzy Cut Sets

XUE Zhanao, WANG Nan, SI Xiaomeng, ZHU Tailong

(College of Computer and Information Engineering; Engineering Lab of Henan Province for Intelligence

Business & Internet of Things, Henan Normal University, Xinxiang 453007, China)

Abstract; It has been a hot research topic about the combination of multi-granularity rough sets and intuitionistic fuzzy
sets, In this paper, for the representation problem of multi-granularity rough intuitionistic fuzzy sets, the optimistic and pessi-
mistic multi-granularity rough intuitionistic fuzzy sets model are structured with the decomposition theorems and the cut set the-
ory of intuitionistic fuzzy sets, and the upper and lower approximation sets are defined on the optimistic and pessimistic multi-
granularity rough intuitionistic fuzzy sets. Furthermore, some properties of multi-granularity rough intuitionistic fuzzy sets are
proved. At the same time, a new similarity formula of intuitionistic fuzzy sets is proposed. Finally, we analyze and discuss the
validity of the optimistic and pessimistic multi-granularity rough intuitionistic fuzzy model through the example of wheat growth

evaluation,

Keywords : intuitionistic fuzzy sets; rough sets; multi-granularity; cut sets; similarity



