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set and acquisition of decision rules
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Technology Administration, Shijiazhuang University of Applied Technology, Shijiazhuang 050081, China)

Abstract: The dominance relation rough set model is the main method of data mining when researching order informa-
tion systems. In this paper, we attempt to enrich the present model and make it more effective for practical problems us-
ing the following methods: Firstly, defining three types of dominance relations using triangular norms and co-norms in
an intuitionistic fuzzy decision information system; here, three types of dominance class were obtained; secondly, estab-
lishing a generalized dominance-based multi-granularity intuitionistic fuzzy rough set model and discussing its proper-
ties; thirdly, establishing the decision rules for obtaining the logic connective “OR” in the intuitionistic fuzzy decision
information system; and finally, using an example to illustrate the effectiveness of the model.

Keywords: multi-granularity; rough set; triangular norm; dominance relation; intuitionistic fuzzy information system,;
decision rules
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1.1 EREMERRS

EX " B U RARSSER, FRA = (1 (X), v ()
x € U HBEBMAE, Hrw, (x), va(x) €0, 1150514
UMtR x 8T A WREEMAEREE, X T
Vxe U E R RO < pra (0) +va (1) < 1o BRI =y (x) -
va ()R x J&T A IR B E BE . HIFS (U)3F%
RN U FRREREM 5%, PO)FRR U E2ERE
Mg,

ENX 2" X TAEEABeIFS(U), BlA={
va()xe U}, B={us(x),vs () Ixe U}, A:

DACBoVxeU, u(x) <pp(0)Hv, (x) > vp(x);

DA=BoVxeU, u,(x) = pug(x), Hvy ()= vy(x);

3)~A={{va(x),ua (XN |x€U};

4 ANB & {{us () Aptp (x),va () Vv () |x e Ul;

5)AUB & {{ua () V up (x),va () Avg () Ix € U o

wa = (u,,v,), ,E\EF',UQ, v €10,1], HOo<u, +v, <11,
WIFR o —E B, SR Ao
A IFN . B3 R s (@) = u, — v, K RECH
h(@) = g, + vy, A TSI BRECHURG i PRECHE AT DL %5
FLESPIAS L RIIE I NI s o

E X 37 X FVa,,a € INF, WH Va, b, ce
[0, 1], s(ay) < s(@), IjllJal < ay; ﬁH%S(al) =s(a), H
%h(a’l) <h(a,), Jrl'Jal < Qz; 74éh(a’l) =h(a,), )r\"Jal =0

(ua (%),

EX A" FRUAR) A —A EL NG B R
ﬁy -xl X2, n}yyxﬂ%%,A:{alaab”" m}j‘j%

)& ﬁ%, R 7@ U?ﬁJ AP EGER —u X R, B
R ={{(x,@) 1, (X),v, () |(x,a) € UxAU{d}} o g, :
UxA—[0,1],v,: UxA — [0,1], IRV (x,a) € U X A,
0<ua(X)+va(x)<lo ARICHCU x A B B AR
RAEMHIFR(U xA).

12 =AREETF

EMN 5 FMSEN 1 [0,1] = [0,1], Ya,b € [0,1]

i R LLT 2544

DN©) =1, N(1) =0 GLAE);

2) a<b, WIN (@) > N(b) (F1E);
PRI N AR b SR (B T 531

FVa e [0, 113N @) = 1—afli i, FR N RFrifE
BOI#NE -, 1IEH N,o

EX 6 MG 10,11 % [0,1] - [0,1], #
Va,b,c € [0,1], W & LL T 55 0F:

1) T(a,1) = a GHFH);

2) #b < ¢, WIT (a,b) < T (a,c) (FFIEE)

3) T (a,b) =T (b,a) (5HYE);

4) T (a,T (b,c)=T (T (a,b),c) (Z5E1E);
WIFR T8 = (-15).

BN TP WSS 110,11 [0,1] - [0,11, #F
Va,b,c €[0,1], T E LA T 5504

1) S (a,0) = a (L FH);

2) #b <c, WIS (a,b) < S (a,¢) (FLIE)

3) S (a,b) =S (b,a) (3CHetk);

4) S (a,S (b,0)=S (S (a.b),c) (HEEE);
PR S g = FRERHE (- 9)

T Sy KT BN T NI 22X 24 H
X Va,be[0,1] ,N(T(a,b)) =S (N(a),N(®b)) 3K
N(Sr(a,b)) =T (N(a),N(b)), FR(T,S7,N) KXl =T
2o H UL =T A

e min-max : (min(a,b),max (a,b),Ny);

* product-sum : (ab,a+b—1,Ns);

* Lukasiewicz : (max(0,a+b—1),min(1,a+b),Ns) o
2 SHEEWAEMMEESE

2.1 EREMERRSEHHMRBEXR

EMX 8 WUARN—IEHWHEMEERL,
BCA,V¥x,yeU, f"JTR;B {(x,»eUXU: f,(x)< f, (),
Va € B ELW B E B RS a4 B iEit
PR, A f, (x0) = (u, (x),v, (1)) o

EMX9 BUARN—ITHWEHEMEERL,
BCA,Vx,yeU, FRR; , = {(x,y) e UX U : T,(x) < T, (y),
Va € B ELW ARG B RS hEMT4E B AR L
KZR, HPT,(x) =T (u, (x),N v, (x)))o

EX 10 B(UARN—HEHMEE RS,
BCAVx,yeU, KRS, ={(x,y) eUXU : S, (x) <S5, 0,
Va € B ELW ARG B RS EMT4E B ss i
KFR, His, (1) =8 u,(x),N (v, (0))s

EX 11 &(UARN—AEHWEMIE B RS,
BCA, Vx,yeU, FRR,, ={(x,y) eUXU : AV,(x)<AV,(y),
Va € B ELW ARG B RS R MT4E B P
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PR, HrbAv, (v =
N (v, (x))))o

HRAE DL _E 7 Uy 3 FMEEOC R, AT LUIAE 3]
ALY 3 A As

EX 12 BUARN—AHEEMIE LRSS
BCA,Yx,ye U, FRIx]; , WATE x (SR PL 3, EP
[x]TB {ye U:(x, y)eRTB}

AU, Ke RS I BLRS . RS . RS T AT B0

1
3 (T (uy (x),N (v, () + S 7 (1, (%),

G x MR, BB, P
Klx15yp0
EFE 1 RUARN—TEHEENIEE RS,

BCA,Vx,ye U, Hlxl§y, C x5, Ulx]§ 40

PR sy ¢ [x15 5 U XI5 5 Ay € [x15 5 Hly ¢ [x]5
RIT, (x0)>T,(»HS, (x)>S.0)o MHEE L 11 Alf3
AV, (x) > AV, (y), HIE L 12 A Hlly ¢ [x]5,,5 M ITTHIESS:
[xI5ys € [x]175 VU [X]§ 5o

EE 2 WUARN—HEAEWIEL RS,
AV AV, AV 43 51 E DL X8 = el AR R, X
(UAR), U={xi, x5, 5, X151 5 = (X150, = [X]50 o

BB RSB FVY@xaeUxAYRH
AV, () = AV, (x) = AV, (x) BT,

AV, (x) = % (min (u, (x), N (v, (x))) +
max (u, (x),N (v, (x)))) =
(uy () + N (v, (x))) /2
AV = 5 0, () N (0, (0) 41,00 +
N (v, (%) =1y (x)- N (v, (x))) =
(uy () + N (v, (x))) /2
AV3 (x) = % (max (0,u, (x)+ N, (x)— 1)+
min (1,u,(x)+N (v, (x)))) =
% (max (0, u, (x) —v,(x))+
min(1,u,(x)+1-v,(x)))

SYPIFERHEAV? (0):

1) #u, (x) = v, (x) >0, min(1,u, (x) + 1 —v,(x)) = 1,
max (0, u, (x) — v, (x)) = u, (x) — v, (x), WHA V3 =u,(x)+
N, (x);

2) #ru, (x) = v, (x) < 0, Amin(1,u, (x)+ 1 -v,(x)) =
u, (x)+1-v,(x), max(0,u, (x)—v,(x))=0, Jﬂ'JAV; =u, (x)+
N (v, (x)), IFEE

Bl 1 RE—FEE A 6 MEE N {x, x0,
xXo}, —RATEEE AR 6 ALARIE N B SRR R 2R
(0.8, 0, 1), (0.4, 0.2), (0.5, 0.3), 0.5, 0.4), (0.6, 0.4),
(0.4, 0.1), FIFHE XL 9~ X 12 FIEHKLR, A
6 Nifik NEHOCRIT

1)X4<X2<X3<X5<X6<X1;

2) X =X S Xy = X3 < X5 < X3

3) x4 =25 < X3 < X < Xg = X33

4) x, KX = X3 = X5 < X < Xjo

SER IR, [x]5 00 22 000 3R 5 OV i 4 %) 22,
[x]5, M HE T RN AR T @ 2 B S 4 )
T x X REES, (x5, M E T 3RIB AN T B e+
8 B PR TTRES T x BIX RS, (x5, UM E
FRIBAXF IR THE B L& T x 9%
GEEL L BV (na) e UXA, B (1) +v,(x) =1, N
[x]5 5 = [x]5 5 = [X]5 5 = [x]5,,, 280 0 3 0 B 5 2 R &8
SIS

EE 3 WUARN—HWEHEWIEE RS,
U={x,x, X, o X TYBCA, [x]5 & R4 BT
K, TR T, S, AV 3 FHET, N

1) RS, 2 B SO g v

D xelnlye [x_,-]fB C [l Sss

3) x5 = U{[x,-]fB RIS [Xi]fg};

4 U= U:L [xi]fB;

5) x5 = [x_,-]fB o T, (x)=T,(x;), Ya; € Bs

WERR FRATTLALNDS R, HAIERA 2), HAxssymT
B E X 14 HEAEW

FEoE: i x e x5, WX TVa, € BAT, (x;)<
T, (x); M Txelnlry, WX TVa e B AT, (x)<
T, (x;) s WL, M € [ads g 5 B[x1 , € Dadsg o

W RAERS I H A x; € [x]5 . T
(/175 € )7 s WAL, HOA X, € [0 50
22 ZHERBEEMERE

MR8 SCHR[6-91F 48 H 1Y 22k BE R RS 4 1) LA,
DUTF 25 LA RN ELAN 22 7 B RS 4 e S

EX 13 W(UARN—HIEHMEE RS,
U={xi, X Xuto ALAy-+ A, CA VX €U, [x]}, &
HIR;,, 15T A R IR L OC R 2, I X FEsR e ok
R T RUMERET LR RES 300

LR (X0 ={xeU: [xl}, SXVIx;,, C
XV Vixly, X
2 lRii (X) =~ X, R3S (~ X)

Kb~ xFRES X URME,

FE (S0 R3S, 00, S R3S, O0 JFR R 4 R
T X SR UL EL A AR A

EX 14 BUARN—NHEEMIFE LR,
Us={x.,%, X0 Al Ay A, CA, VX €U, [x]5, J&
EER;AI,B‘%TE'FFEEEE’JﬁﬁE%@é% 2, W X FEsR L Hhoe
AT AEMEZHRET FIES 5500k
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YL R (X) = {xe U:lxlf, CXA;,, C
XA+ Alxly,, € X,
SR, (X) =~ XL R (~ X),

K~ x FoRES X EME,

FEXH (S RS, 00,1 R, OO A3 455 7
T AR EL R A RS S

R AR R R B R A —A
LI LI R TR LS T ST R U SR A
B R 25 ) vh i J— B S R . ZREE BT
RIS T U RN E A3

3 B E MR MR B AR R ROR R
A kB

TE BRI LR G B RS, TR Tk
RIRPEE A IS I G, TSI th PR Ja Mo
SEMEMISEES, IR Z FRZS S T
3.1 SHERBERERENE

EX 15 & (UAUdY,R)H— B GEA b %
FEARSG, HPU={x,x,,x.), A4, ,A, CA,

YR d SETIRAER L RRE, R HE R I
ARSI R

YL RS @) = Vi (A {do) sy e x5, )]

SRS, (@) = AL VAo y e a7, )}

PSR, ). T, R3S, ) PR B3
T f (9 SRV EL S BB

BN 16 B (UAU),RH— DA P
FERG, HhU={x.x0, . x.}, AL Ay A, CA,
YR d SET IS L RRE, R HE T I
ARSI R

SR () = AL AL 0) v e 05, )

SRS, (0 = Vi (Vs ) sy e I, )

A (S Ri, 00, TR, 00 3R 35 5 5
Ty AR B R B

B2 31 kAT KU Y B R e
Fl5BRE. HRU = (v, xR AR
WIH; A =l{a,a, a5, a0, NN @ %‘z/TKlEJ 035,
L SUEr NS (XA NN NS LR N |
BB PPN, d PRI LE.

F1 RERAREREMEE RS

Table 1 Intuitionistic fuzzy information system with risk decision

U a; a as ay d

X (0.90, 0.05) (0.70, 0.20) (0.20, 0.80) (0.70, 0.20) (0.7,0.2)
X, (0.90, 0.05) (0.20, 0.60) (0.20, 0.50) (0.10, 0.80) (0.8,0.1)
X3 (0.10, 0.70) (0.10, 0.80) (0.10, 0.80) (0.90, 0.05) (0.0, 1.0)
X4 (0.00, 0.90) (0.90, 0.10) (0.90, 0.10) (0.80, 0.10) (0.5,0.4)
X5 (0.10, 0.80) (0.10, 0.90) (1.00, 0.00) (0.80, 0.05) (0.4, 0.6)
X6 (0.30, 0.60) (0.20, 0.70) (0.90, 0.00) (0.15, 0.80) (0.3, 0.6)
X7 (0.00, 0.90) (0.10, 0.80) (0.90, 0.10) (0.20, 0.60) (0.0, 0.9)
Xg (0.90, 0.05) (0.90, 0.10) (0.10, 0.80) (1.00, 0.00) (0.6, 0.3)

2Bl 2 RS A

RLJE 2 [, ARG 2 15, %E X 16, ﬁ’%ﬂfi}%@ dﬂé
TIE LG 2R AR T | B e
NS

SIFE YA —

T4 KUAUd
éﬁn ;H\:EPAI’AZ
D) YL RS, (DS S YR

Y R3S, (f) = VLRSS Ria ()3

VS NERS IS IS A
LA, CA, .
SRS (f), SR (f) €

SRS, (f) = 1(0.6,0.3),(0.6,0.3),(0.0,1.0),
(0.5,0.4),(0.4,0.6) ,(0.3,0.6),(0.0,0.9),(0.6,0.3)}
SRS, (fi) = €0.7,0.2),(0.8,0.1),¢0.4,0.6),
(0.5,0.4, (0.4,0.6),(0.4,0.6),(0.4,0.6),(0.6,0.3)}
SRS (f2) = €0.0,1.0),(0.0, 1.0),¢0.0,1.0),
(0.0,1.0,¢0.0, 1.0y, (0.0, 1.0, (0.0, 1.0), (0.0, 1.0)}
SRS (f) = ((0.8,0.1),(0.8,0.1),(0.8,0.1) ,
(0.8,0.1),(0.8,0.1),(0.8,0.1},(0.8,0.1),¢0.8,0.1),}

2) SRS, () = UL RS, ()« T RiG, (f) =1L,
R3S (f)s

3) TR, () = ML R (), XL R, (f) = UL
Ry, (f0)s

4) SRS (SRR, () = SRS, (o LR,
(SRS, () = X RS, (s

) S Ril (S R, ) = SR, U, T RS,
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(SR () = R (£

SERR L LS b U N T E
B I 1 T2 A

1) VxeU, 4 E XL 15 AIL RS (D)=
v nd )y e s, | o HTIE LG AR B AR P A
M) iy elxli <) . A TTEL RS (@ @<V,
(faCo) = fuo s BUSL RS () € fa LSE o [ B, €
SRS () -

2) Ve U, H5E X 15 4 T RS, () = Vi,
{Alao):yeln, )} = VRS, o (o, WS RYS, (fo) =
UL RS (f)o

3) WIS, RS, () = R3S, (o)

4) th 1) "R S R3S (s RSO,(m)gz:;R@,
(), PR SLBEIE 2 RE%, ()€ SR, (21 RS, )
AT 2) TS RS (SRR, () = VLIRS,
(50 855, ) = Ui R, (RS, ) 202 U B,

(R, () = L3S, () = B, RS, () A0, SHiE
(SR () = R, (-

EES WUAU,RNHWEMIGREER
g8, HhAL A, A, c AN

) ¥ 1R<” (f) S 2 R3S, (fs

2) 3L RS (f) € X R (e

UERR: ARPEE 15, 5 16, ML X FhiiE
3.2 RRHMIKEL

Z MRS RIS, T I A T R X PR A
W) A S 3R 0 5 B4, T 00 S B 0 6 D SR R
M SRR A E N . TR IERE | Greco F LK
FA0E ST P 2 5 TR HD R B B SRR AR
a2 ki B A, i — /N IO R R
HLRE BRSO £ T 75 2132 B8 3 m) ksl B P A
FERN], BB

“at least” PRI AL .

Toy ) > Ty VT, (V- VT, () > T, (x) =

fr0) > B RS () ()

“at most” PR3 FL ]«
Ta] ()’) < Tal (-x)VTaz (.X)VVT ()’) < Ta,, (.X) -
L) < ZL R (f)(x).

B3 ARHEG 2 TFRAER, W] LA R e s

PLORFIIN, 3 B H 25 i at least” L] .

1) T, () >086VT,(y)>056VT, (y)>0.04V
T, (»)>0.56 = f,(y) 2 (0.6,0.3) 5
2) T, (y)>086VT,(y)>008VT,(y) > 0.10V

T, (»)>0.02 - f;(y) >(0.6,0.3);
3) T, =003VT,(y) >
T, (y)>0.86 — f,(y) > (0.0,1.0) ;
4) T, (y) = 0.00VT, ) >
T, () >072— f;(y) >(05,04) ;
5) T, >002VT,(») >001VT, () >10V
T, (»)>0.76 = f;(y) > (0.4,0.6) ;
6) T, >0.12VT,(y) >
T, () >0.02— fd () >(0.3,0.6) ;
7) T >0.00VT, () >

4,4(y)>008—>ﬁ1(y)>(00 0.9);
8) T, (y)>086VT, () >

T, >10- fd () > (0.6,0.3) ©

%R

AR SCRE R I A SEAE 5 | A B B SEASR PR
RERGE T, A -8 - E ST 3 Fiop iR
HKRAR HTIX 3 ML OCHR PRk B A A3 X
TEMEERL DA T T SR TR T 2R B e AR
RUREFERRY e IR Y 32 2R Bt A T e, X
PTG 22K HE J5 VA REAE AT A A B B B Do
R AR GE P LA ARE Rl R B A ]
RS A A S, BARGS H T TR B B R A5 B AR
Gerp, SRR AR A <l A DR A

TEARSCHER L, RERABTIE 3 PROLH R Z 1]
E’JWEE?C%, A AR n ) IR R R S R B3k

P SO R MR R L SEASO R A AR 1 o
é’ﬁﬁzﬁ o
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