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Abstract

Based on incomplete multi-granularity information system, this paper mainly discusses the up-
per-lower approximation and approximate accuracy of probabilistic rough sets, and the rules ex-
traction based on dominance-disadvantage relationship. Firstly, the optimistic (pessimistic) mul-
ti-granularity rough approximation in incomplete multi-granularity information systems is in-
troduced. Secondly, it discusses the optimistic (pessimistic) multi-granularity lower-upper ap-
proximation of probabilistic rough sets based on the similar relation, dominance relation and
disadvantage relation respectively, the rule of approximate accuracy variation with «,f is given.

Finally, it discusses rule extraction of probabilistic rough sets based on the variation of dominance
and disadvantage relationship with parameter y .
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1. 5|8

FHAESE /2 1982 MR L H K% K Pawlak $2H M EIS[1], ZBIRZ —FACEAHER, ARHEER
T H. ARBUCK, B2 TIRZSEH MR, 5O BT e o2 50 12 48 25
BUR[2] [3] [4]-

2 PR RE AR R — M ] DA BRI IS B e e VE i) — R A, 2D TRENL, SCHR[S13RML T2
RLEERE ARG SRR A, A ok 1 SR O RRE SR R IRl T AR A B B T IR R R (HRE, AR
AHIERIE R RGKIBIEAEIITE DL SCHR[6], EATERKIRFAE R RGP E TR MR LS, K
FEH G BB SCHR[7], ARAE SRR A R, X DU Bk SRIEAT T 0T X SR A5 B R G T T4
fIAITHE . SCER[S], WNEMAIATERE B RGIAT 7 IHRMZA TR . SCHR[0], X 22 FER G 58 (U RLRE 20 T
BUEHAT 718 STHR[10] [11], 70l A 22 5K Z A5 2R 0 e AU 55 A O AN 58 46 15 I R L EAT T WE

RIRFETATEELRGHATHIVE, TEIHE 7R ML R R MR . fEAC
L A TR B =M A TG R, X B R R R SRR AT TR SR DU
733 T 99 IR R AL K 2 70 ) IR LA B WL I i Xt A 5 46 1 22 R M S ML RE SR AT 1 i, JFea i
TBE o, B IR SRS AR . ST, 18 T I T 9 R AR B S AL y AL IR R SR 1)
WL

2. HEXER

BN 1[5]: %S =(U,cUD,V, f) N—MRER RS, Kb U Rl A=CUD NAREEES:
C AFMFRIESES, D hskEMEG Y =V, , V, WEtac AME: f:Ux4>V R M5 EK
B, VYaeAd,xe U,f(x,a) ev, . Eﬂ%%ﬁﬁj\%{iﬁfi{gﬁﬁﬁﬁ.?()ﬂ*%%ﬂ?)’ PR NATEEREEER
e, B, SR EEIEEERS.

X2 (5] WS=(U,CUD,V, )N MAEFREEERG, A={4.,4,.4,} 2 CHmAJEME
M THER. YXcU, XKT AN
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(1) SRR ECR)IEUE X

ZT:A;’(X)z{x:TAI (x)ngTA2 (x)ng-uvTAm (x)gX,er}

S0 (x) =S (1)
(2) AW ZRLEE N (RIS A E L

iAf(X)={x:TAI (x)gX/\TA2 (x)gX/\---/\TAm (x)gX,er}

S-S ()|
EX 38 Bl=(U,4F)RMATEEEERG, KR NHMLKR, WERPEL
R, ={(x,y)eU®U |VaeB,a(x)=a(y) sk a(x)=*k a(y)=*
HASE 2 R, A BRI ELE R XFRYE, (EBH Al R AL . 1045 Sy (x)={y €U (x.y) e Ry}, NI
S, (x) BB x KF R, KABMAZS: 12U/ R, AR U HI— K55

EX 418]: Wi1=(U,AF)RATHELERS
(1) BRI AMMH KRR, A2

Rj:{(y,x)eU®U|VaeA,fa(y)Zfa(x)azfa(x):*ﬂzﬁz(y):*}

B, WRRARSAX R IR /R, =[x, 1xeU], S [+ ={yeU|(rx)e ki),
[ ={yeUl(x.y)eRi}: [x], ®FARYE A LT x ORI, [ FoRIERIE 4 £ T x MFHHK.
Q) TR RHBKR, L
R ={(».x)eURU IV, € A f,(y) < £, (x) B £, (x) =*H £, (v) =%}
W, LRI SHRKRIIR: /R, =[x, 1xeU}, Hoh: <[ ={yeU|(rx)e R},
[ ={yeU|(x.y) e R;}: [x], FmTERME 4 BT x 002, [x], FoRTEmtE 4 £ F x 3.
Fe: (1) FSCREFTA B3 T A58 405 B ARGHHT G, /MEBrh AL

(2) MRAERE S 2 FpAR 2 R B R UTARL, £E R I A SCEE A, ISR AROW 2 b MR R RS AR TR
EABLA IR T3 A AR S BRI 5T, A SO 4

3. ETHMXRNSNEMREERSERE
SESL5: W MIS = (U, ATV, [) N IAZ#HZREGE L AL, vxeU, XU, 0<f<05<a<l,
WX AEAIRR R, RS H o, f 1 FUCEW) S REERAARE FIEIY 47 (X)MLEEMS 4 (X)

a i=1 B

SR X

XA (X)={er p(X|[] )>avP(X|[x] ) av- --vP(X|[x]ji)2a}

i=1 a
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Y4 (0)=F4 ()
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I E X 5, WMREIEAE R R, SRR AR U IR G

_m@<24 uqzy Lﬂ>M@%X%?EM%%R@%H®§4GﬂJ¢g@%%M%ﬁﬁ

MR H RS 4E o
SEHE 3.0: W MIS = (U, ATV, f) N~ MAE&EKNZRIEZEE RS, VxeU, XU, 0<f<05<a<l,

AT = {4, 4,4, }

A (X) {er p(X|[x] )>ﬂ/\P(X|[] )>ﬁ/\ (X|[x]ji)>ﬂ}

-1 B

24 (=24 ()

-5

:{er:p(~X\[x]S”)Zl—ﬁvP(~X\[x]S”)ZI—IBV..-\/P(~X|[x]j‘;)Zl—ﬂ}
{ *)21-pvi-pP(X|[x] )>1—,Bv---v1—P(X\[x]i:)Zl—ﬂ}

xeU:1- p(X|[

\qmpﬁ

Am

=R \[x]iz_mﬂ}
e ﬂ}

N[ XN}
s 2l Ay v
(<15 [~]5,
SEX 6: B MIS =(U, ATV, fY N AN AEEIMNZHREE RS, VxeU, XU, AT ={4,4,,,4,}
0<B<05<a<l, X{EMBIKLR R, LIRS a, B IRMEN) 2 R MER KRS SR NG A° (a, B) 57

"X”Uh }xmy

UEM :

21-pv--

>1-pv

>21-pvl-

= er p<X|[] )>ﬂ/\P(X|[] )>ﬁ/\ /\P(X|[] )>ﬂ}

il 5E A
>4 (%) >4 (X)
2@ f) == A (@ B) == -

ZAJX) ZAJX)

Bl 1: S R—PMABEWZREFLERS, Wk 1 i), 4={a}, 4,={a}, 4={aya,},
Us={x,%, X} X%, %28 NNR, a,a,,ay,a, RIDFIENE, D RIFNE, 4={4,4,,4,} &
LI = 1]
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Table 1. Incomplete information system .S

=1 FEREERSES

U a, a, a, a, D
X, 1 1 3 2 1
X, 2 * 2 1 1
X, 1 1 3 2 1
X, 1 * * 1 2
X, * 2 2 * 2
X, 1 2 * 2 2
X, 2 2 2 1 2
X, 1 2 1 1 1

Uld :{{xl,xz,x3,x8},{x4,x5,xeax7}}

RYEE X 4 FETHUKR, Ha b, AR, REEATELHIEEE RS PR EEA
A PSR B AR (B 2 K0 B B (CR)IEALER (W 2 Fiow):
Table 2. Optimistic (pessimistic) upper and lower approximate sets of incomplete multi-granularity probability rough sets

based on similarity relations

F 2. ETHROXENTTESREMEARENRTUEER) L TIEPE

3 3 3 I T— - -

‘ZA:) (Dl) ZA,‘ (DI) ,ZAI (Dl) ZA (Dz) ’Z::AIPH(DI) ZA,

1 a 1 B 1 « 1 P B
a=0.8
B=0.1 ¢ ¢ ¢ ¢ ¢ U ¢ U
a=0.7
ﬁ_01 {xlaxz>x37x4} ¢ {xzax4 Xs x7} ¢ {x1>xz*x1>x4} U {XZ’X4’XS’X7} U
a=0.6
P I N L B

(EEURVE I WSE
2°(0.8,0.1)(D,)=0; 2°(0.8,0.1)(D,)=0; 27 (0.8,0.1)(D,)=0; A”(0.8,0.1)(D,)=0;

2°(0.7,0.1)(D,) = 0; 2°(0.7,0.1)(D,) = 0; A”(0.7,0.1)(D,)==; 2”(0.7,0.1)(D,) =

>

| —

2
2°(0.6,0.4)(D,)=0; A°(0.6,0.4)(D,)=0; /1”(0.6,0.4)(D1):§; i”(0.6,0.4)(D2):%

G 1, WTEURIEAERER ARG, BT MBI RX GG MHEET 228 R IE RIS
DUT FIrA B CRO)RTABLAIRS FEH A 2 B B0, JF HLAE 58 % 1045 2 28 48 rh U ADURS B2 P i A2 PO 1R i Lt R A
L. Ut BATER T RISCE R TSR RBEAT I,
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4. BFRBGH)XANS N EHFAREERE

SEX T:BEMIS = (U, ATV, Y N~ I A EHMEREFE R RS, VxeU, XU, 0<f<05<a<l1,
|

(1) FEAR 3% R Ry b 25 . B 1y 55 W CGAE ) 22 4 10 3 MRS 4 38 10 214,-0 (X) A E3E ol

a

A7 (X)) 530sE X

i=1 B

é‘i’” (X):{XEU:p(X”xEl)ZQVP(X”’CEZ)Z“V"'VP(XI[X];)Za}

a

A4 ()=-Ea ()

-5

W S ATURBIEATE & REH, RUCEW) 20 R G 1A R ST

fhwﬁiﬁ’uyif(Xﬁ%*ﬁﬁ%ﬁ%X%?%%%%@%ﬁﬁﬁ@@:myq@%%

« i=1 Vi
e i
@ ELHRRR, L0 KB M a,p0FICEW) SR BRHREE FIERL Y 47 (X) F L5

a

S (X) AL
izl B

=

A’ (X):{er:p(X|[x]jl)2avP(X|[x]j2)2av~~-vP(X|[x]jm)2a}

i=1 a

24 (=24 ()

= g

M E S, ATBARE], EAESRRGT, SRR MR R AL R A

Budy =34 (X)-3 4 (X)

EAz(a,ﬁ) i=1

:ﬁ:éﬂ<iA; (X).3 4 (X)>$ME;% X BT HBRRBRTHIE A (i =1,2,-,m) FIURV 2 HLEERE
i=1 “ i=1 B

RAREEE
BB 4.1: W MIS = (U, ATV, ) NI AZRERNZHEFEE RS, XU, VxeU,0< f<05<a<l,
) Bk ey PLR AR A

m

ZA?:{er:p(X|[x]il)>ﬂ/\P(X|[x]j2)>,3/\---AP(X|[x]jm)>/3}

i=1
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A%,

W YA (X)=~3 47 (~X) QUSRI AIAEE 3.1 01i).
i=1 B

SR

vE: (1) FERAS, R BT s

iAl.p ={er:p(X\[x]il)>ﬂvP(X|[x]iz)>ﬁv~-vP(X|[x]im)>/3} o

i=1 Vi
(2) FHEHETHHARRMAFH W e,
SEX 8: BMIS =(U, ATV, fY NATERLZRIEEERG VxeU, XU, 0<f<05<a<], Fit
X EMBRR R, (HHKFRR)) LIRS a, BRI 2 R0 B HRE AL NG L A7 (a, B) 53558

SN
i’/ﬁ(x)‘ iAfm‘
A I E——
ZAJX) ZAJX)

B2 R5es 2 RS B RGN | R4 i DIAET AL RETIHE, FRERB LR T
mﬁﬁzvm;4hﬁiﬁﬁ,4%ﬁ}

WAESE X 7, Ha /b, BASKEE, FETHRIKRREIEATE & L RS B R G W RS S 7E R
A SR ) LG 2 R b (R B (I3 3 )

Table 3. Optimistic (pessimistic) upper and lower approximations of incomplete multi-granularity probability rough sets
under dominance relations

3. MBXRRZTHATESRERRMBBEN RUEE) L TER

a=0.38
ol ¢ s ¢ s ¢ v s v
a=0.7
on ’ s ’ s s v s v
;Z?)i {xl,xz,xﬁ} {xl,xj,xﬁ} {3, %, %0, %, %, %, } {xx,x,x} {xl,xz,x(’} U () U
TR ARG E A -
2°(0.8,0.1)(D,) =0; A°(0.8,0.1)(D,) = 0; A7 (0.8,0.1)(D,)=0; A7 (0.8,0.1)(D,)=0;
22(0.7,0.0)(D,) =0 4% (0.7,0.1)(D,) = 0; A% (0.7,0.1)(D,)=0; A7 (0.7,0.1)(D,) =0:

2 (06,04)(D) =15 2°(06,04)(D1)=3: 27 (06,04)(D) =33 27 (06,04)(Dy) =5

WRIEEX 7, Zah, pAKNK, HETHHRZRMEANTE D HEREERG T BFMAEELEA
(A PR A AR GE ) 2 BLE b (H)IT SR (U3 4 FTor):
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Table 4. Optimistic (pessimistic) upper and lower approximations of incomplete multi-granularity probability rough sets
under the inferiority relationship

4. FHEXFTHNTE S REHREREEN RUEEN) £ TIEM

a=0.8

p=01 ¢ {x.} ¢ {x} ¢ U ¢ Y
=0.7

;=0.1 RS ) ¢ {x} {rom.2,3,) U ¢ U
=0.6

;=0.4 {xwxz’xz’xzs} {x4} {xz’xwxs’xwxs} {x4’xs} {x‘,xz,xz,x4} U { *x } U

BT HH R AT RGN
2°(0.8,0.1)(D,)=0; 2°(0.8,0.1)(D,)=0; A7 (0.8,0.1)(D,)=0; A”(0.8,0.1)(D,)=0;

ﬂ?@]ﬁlﬂDJ:?;l%QZOUU%):mﬂ?@]ﬁJXDJzé;ﬂpmﬂﬁJXDgzm

~

quQOANDJ:T;quQOAXDgzg;440@04xngzé;zwa@04xpg:§

SEHE 4.2: B MIS = (U, ATV, fY NATERZRIEEE RS, VxelU, XcU, 0<f<05<a<l,
TR I8 RAI% K R v, B KITAURS B R 10 T 1A

(1) 27 (a,B)< 2’ (e, B)

(2) 0<A”(a, B)<1,A° (e, )20

VE: (R F e E e B — R

SR 1A 2 BOLLEBE, W RVRIIERSE RGBT AR AT 402 R AT DL e
FRAB RO R 4D PR 3 B S, A SR R AT 1) ()L RTRS #0920 o AR SRR
W, AT 52 41 % B RS RURE St I T o, 8 18, A BURIRIRONE R, 4 0 T e

(1) FERIRI o, BT, 3ET 4% R E) T KM,

() B, BFNA N, E I R Ak

(3) Mo, AR, LRI R AR

@) Mo B, BB, AT LU BRI T R NG EIEL, 9 FLRRII R 564 %
R RER LRSS (I RS B 22K IR, TR BD.

5. BT MREHX RN SREHREREERRRIN

SEX9[8]: MIS =(U,AT,F,d) R~ AN AR ZREIRGEE RS, dR_ROKEY, d1EUSENE
JFi): D={D,teT},T={lk}, T EErsel, Ar>si, CHUIRMLT C PR, T
XL PR FE I EBCE 5 FEGIERkE R D =\JD,,D =D, (t=1,-,k), ZxeD] i,
Ko x BTRT D S, MiMxeD W, RrExBLBT D YsER,

FEX10: BEMIS =(U, ATV, fY N~ IATBHLRIZES, VxeU, XU, AT ={4,4,,.4,}
0<p<05<a<l, DM DEMRHRR R LI TFILELS FIEUER:
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=

={XEU|P(X|[XE )Z}/QD,S/\P(X|[x]i2)2;/gDS/\--~/\P(X|[x]im)Zj/ng},(tzl,---,k)

i

m

D; 1 DF il N

DT P R SRAN U AT

(1) BEH D AN 7, (x)zv, 5 1. (x)2v,, = (x)2 v, 5 fun (%) <V 5 Jop (x)< Vap ? i
xeD, o

@) FTEH D H: & £, ()2 v 5 £ (1) 200 5 £ (¥)2 v 5 fy (¥) v F £, (¥) < v, » W x
AERT D .

() BaEH D AW F £, (x)<wv, 5 1., (x)<v,, 5 fu (¥)<vy 5 fun () 2 v 5 fun (%) 2 vy
M xeDf

(4) FTREHI D BN : 5 [, (x)<v, B [, (x)<v, 5 fu () <vu F fu (x)<v, 5 7, (x)2v,,» WX
BB T D .

Bl3: s 2 MATKHZRELRFERE RGN LS JR), U ={x,%,,, %} X,X, % 5% 8 TR
B aay,ay,a, T PEREE, UYL, A= (A, A, A} RRER, 4 ={a} s A4 ={a) s A = {aya,} -

Table 5. Incomplete information system

®=5 TREERESR

U a, a, a, a, D
X, 1 1 3 2 2
X, 2 * 2 1 2
X5 1 1 3 2 2
X, 1 * * 1 1
X * 2 2 * 2
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b

=
=

AL, G

Continued
x, 1 2 * 2 2
x, 2 2 2 1 2
X, 1 2 1 1 1

MEPRENRFEEL D ={D,,D,} » HH: D ={x,x,, x5, x5, %%} D,={x;,x}
BT AW RESR, [2E KRS DT =D, 5 ERE D; =D, , T3 X ={x,x,,x, %, %, %} »
Wy =10, B3I, B is

SR (x)() =8 SRI(H)(07) =0

oV

li:R:(X)(D;)z{xl,x},xé}, YR (X)(D5) = {303,

BN, (D)= BN, (D)4

Wy=070, /B2 TFILM, UM HN

{xl,x2,x3,x4,x5,x6,x7,x8}

N
=
%
3
"blv
Il
ASS
N
=
E NI
>
=
Il

3
ZRj (X)(D§)={xl,x3,x6} , ZRj (X)(Df)z{xl,xz,x3,x4,x5,x6,x7,x8}

<\ _ >\
BN, (Dl )—{xl,xz,x3,x4,x5,x6,x7,x8} , BN, (D2 )—{xz,x4,x5,x7,x8}

R, BT LEEAS 582845 B H 1 22 R0 2 3R 25 Rk A5 2RI -
n :(al,Z,l)/\(az,Z,l)/\(a3,2,3)/\(a4,2,1) — (d,2,2) s SCRRIZAN PSRN I X, X5 3
n i(a,2,2) A (ay,2,%) A (ay,2,2) Aay,2,1) > (d,2,2), SRR AR RA x,, x5, %, 3

r :(al,z,l)/\(az,z,*)/\(a3,2,*)/\(a4,2,1) — (d,Z,l) s SCRRIZAN PSR I A
Xy s Xy s X35 Xy s Xsy Xg» Xy X 3
(a2 %) A (ay,2,2) A (a3, 2,2) A ay,2,%) > (d,2,2) . SCRFIZDNREMAIR RA xg,x, 5
7 :(al,z,l)/\(az,Z,Z)/\(a3,2,*)/\(a4,2,2) - (d,2,2) » CHRRIRAS PR X Xg, X 3
1o (a2 ) A (ay,2,2) Aay, 2 1) A(ay,2,1) > (d,2,1) . STRFIRA R AN RA x,, x5, x4, %7, % o
Hy=07, MW nR,p,-r EEBATRERHE R D, RAFN, WA W EEZ D RFHN .
Yy =10, S 7 NS B D, R, 7y, r, » ATBESE D, RN, H 2 A T e 5 E 1 D,
TR o
Hut, TRV I p ERROR, A3 RO R E VERRER 2, Sz sxillsb o SORERATT A mT LUAR AR ok S
AR AN [R) S SRR SR B BE D9 A7 FH AR R0
6. ZILRRE

ARIRIET ARG R RGIHATHIVT . AT, T AR RS2 LR RS B8 A
SRR RS ADUM A6 U 22 0 B RS SRIE A 58 30 SR =8 aath T AR E B R h R T MR RN L
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RLPE R A AR SR AR 508 LR, 118 7 NI AL U . SR DU S T IR R LR R A D
BINHE T 2 KL RER RLRE 42 10 R I AR L, JF i T b, Sl S 4 o, B RS 2E =
ARG, G T I AU L0 L P SO AR AL R . SRR TR T A B EE RGP 2 HRE
MR RS SR 3L T8 95 2% AR BRI SR

B RIE LR T BARSZHIIRAUE, 2 — DR B R SR AR I T8 95 5% A B R 3R B ) A
RME, 3R ORM ARG B IR LSRN 12 Y, ik 5 D v B 20 ] B U B I 9%

E&mE
TR AR IE 52 (2018-2)-911); Tl EORA R G A& T2 932 B«

SE
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