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Abstract: There are two kinds of problems in the study of covering-based rough sets combined with the fuzzy sets. That
is, on the one hand, in the existing covering-based rough fuzzy set models, there is often too big difference between the
lower and upper approximate memberships of an element in the universe; and on the other hand, for any element in the
universe, the lower and upper approximate memberships of it have nothing to do with the membership of itself in the given
fuzzy set. Therefore, by defining the concept of fuzzy covering-based rough membership, the relationships between minimal
descriptions of elements contained in the universe and the given fuzzy set are built. The memberships of the element in the
given fuzzy set are also considered. Then, on this basis, a new covering-based rough fuzzy set model is established. The
comparative study between this model and the existing models shows that proposed model can solve the above two kinds of

problems effectively.
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B g b b R I VBRI SR ) SCER S % A 13
T, AN Y5 4 CHo(A) & s b3 BURER) 4 /9 52 48,
CH, (A) R NI BSR4 4%, i SO e )
S, SEE AP BT A TR A OGS ISR 4 v 1 S s 2 A
KT0, RFEATH A7l B8 T4 BRI 4., #5
2, eI RE R T4 E I AR I RE N 1. AEIX B w] A
KR BE J 145 58 OB B4 D — NSO 4R (10 0 ok
B AN b, A e (0 BT AT 0 3 A S AR £ 1
B EEHAE T 1, MR Ule T e e s T e
B AR, BE 100 5E I8 T4 e BORIgR IR 1. 7
X LT LUK € 8 T4 RO AR T O — RO 4R
(R R R B, Rk, CHo(A) 72 L8 — 52 A7 vl i
J& T4 e B AR K G R AU AR &, T CH, (A) W
H S 28— 502 S Al 2 SR T4 A B B (1 0 3R 2 A 4R

I
=

52 FAMBSHEBEMERKHEHBERE

AT IS 4 P S5 HRS BOMI 4R 5 e 1
[0 SR RS 5 2 TR R DG 2R, b /N1 PRI 43 BT F e ik
TH 4 0 A R RSSO AR B AN b b T AL A 1 S
A2 5 TN AR A 1O AZ IR AL, 44 06 wT 3 H R T i
il

W3 WU Mkl CRREBU E—
ANET, A e F(U). WRCHkUm—Ak4 H
AR —NEWES, WR(A) = CH, (A), R(A) =
CHy(A).

WM 1) R(Ao) = CH,(A). KA C £k U 1)
X145y, BrlAve € U, Md(z) = [x]p, HH [z]r KR
SN, B Al AR, T A Ve € A, pa(z) =
1. 47 [x]r € Ao, W E L1201, Vy € [2]R, pa’(x)
=1, Jilly € CH,(A); ¥ [z]r € Ao, W& S 1 7]
A, Jy € [x]p, W1F pa’(y) < 1, Fibhy ¢ CH,(A).

Hi € 1A AL 45 (2] © Ao, W [z]r € R(Ao). Kl
R(Ag) = CH,(A).

2) R(Ag) = CHy(A). #i[z]lrN A0 # 2, MVy
€ [z]r, pa’(y) > 0, LI, V2 € [2]r N Ao, 1wz a(?)
=1, illz € CHo(A); i Vw € [x]gr — Ao, KN A2
LR, pa(w) = 0, Hlw € CHo(A). # [z]r N Ao
= @, WYy € [x]g, pa’(y) = 0, Wity ¢ CH(A).
HisE SC 1R 4 (2] g (N Ao # @, W [z]r € R(Ag). K
I, R(Ag) = CHo(A). O

Hit1 HChRBUM— NS H AR
HEAES, W CH, (A) 5T C hFTANE s oo It

E B ] iy 3 e S .

#it2 HCAHRBUMK—AHSH AR
HEAES, W CHo(A) 5+ C a5 HANE s oIt

E W] iy 3 e S .
6 4707 e RHRE O] SRR A 1 L3
6.1 IEiPLbE

MR 2 H R LRI, 265 4 Fh 78 o AR Bk 45
B 55 2 PRI 3 BB AL A7 76 SR I3 8 /N FL
P, BATTEAS R R 0T 256 AN RN IR g gt L. DAL,
XL LU S 1 PRI 4 PP AL AT LA BT

4 WCRBHRU LMW —ANEH A c
F(U), W CF(A) C CH(A) C AC CH(A) C CF(A).

EB Vr € U, &m = inf{A(y)|y € Md(z)},
M = sup{A(y)ly € Md(z)}. Wpcpm(z) = m,
perw (@) = M. HESCI2TH, m < pa'(z) < M,
NHEKm < pale) < M, WH pa'(z) < palz), Wik
JE A3, pomay(e) = pa'(x) = m, poga)(e)
= pa(z) < M, NiifT CF(A) € CH(A) C A; tn ik
pa'(x) = palz), WY E I3, poma)(z) =
pa(a) = m, pogay(e) = pa’(z) < M, AT A C
CH(A) C CF(A). & LBk, W13 CF(A) C CH(A)
CACCH(A) CCFA). O

Hu 55250 0} ji 3 AL Al T LB 4L, 3 5 CF(A) C
CT(A) C CS(A) C AC CS(A) C CT(A) C CF(A).
EAE T IX 3 P AR AR 1) A5 1 ) N, Hu 552542 T
Tk e B

EE 2 ¥ (U, C) N da A 8], 1y 3 R &
AR RO SR S50 > HAN 7 76 C 22— o).

EHE2P AR BN - uE % R Ve o€ U,
|Md(z)| = 1, RIR S P AT —Jo & /b ik 5

1A,

T A R WX A E B AN IR
B3 WU = {a,b,cd}, C = {{a,b,c},

=
Z
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{b,c,d}} 72U EI—AN 55, B4R
0.6 0.9 0.1 0.3
A= {—

)

d
AL

)

a b’ ¢
DUPHR 48 77 3 s Y SR A5 1) 7 s A

HIEE >l IR
crin = {593 1101
erin = {52,800 5},
csun={£2.81.91.81)
e = {82,593 80,
coin - (51,81 62.61),
erin - (30,2002 80y

t A WL, BLAR Md(b) = Md(c) = 2, Bl C A2
— JCIZE 5, 0 3 RS A3 3 1) N T BRI AR T Bk
BRI 23 AR SE. XKW, B2 858 2 AN IE
. A, & T T ) B

EME3 UCRBHU LM NEX A c
F(U). W3 b7 o fHORS AR A2 185 200 25 40 > HAL Y
Ve € U, mf{A(y)|ly € UMd(z)} = inf{A(y)|ly € N
Md(x)} Hsup{A(y)ly € UMd(x)} = sup{A(y)ly €
Md(z)}.

UEBR 7o or . DRk i 3 o R A A g, B
CFE(A) = CT(A) = CS(A), CS(A) = CT(A) =
CF(A), FrbA e X9~ & X 11 7] 41, inf{ A(y)|y €
UMd(z)} = inf{A(y)ly € N Md(z)}, Hsup{A(y)ly
€ UMd(z)} = sup{A(y)ly € N Md(z)}.

WA, SCHR [25] ) E L L BT A, CF(A)
CT(A) € CS(A) € A C COS(A) € CT(4)
CF(A). P2 inf{A(y)ly € UMd(z)} = inf{A(y)]y
N\ Md(z)}, B15E L9~ E X 11 141, CF(A) = CT(A
= CS(A). [, KA sup{A(y)ly € JMd(x)}
sup{A(y)ly € N Md(z)}, FTLLCS(A) = CT(A) =
CF(A). O
6.2 FitKWHERSIELR

P28 4 Fh A o RS ASOR SR AR Y 5 28 2 Bh R 285 3
PR RIS b IGE AT B M 1 LA, AT
) F UCI # ) Adult, Mammographic Masses F/l Iris =
ANERE PER AT X 4 R R34 T G0 v 25 o0 T LR,

1) Adult Hd 2.

Adult #4847 32 561 480 m 10 5%, WA B
TP IR (IR 1), SRR 2) FIvER 34N B 1k
B 48 AN 75 70, ARG IR 208 | BEACRIAT L AR R
DA K JE AT I 5 4 A J PEAG B RS A1 H P33
N, HorpU/N K AT 2 0036 3; b g e — NSRBI R
%, B

Z m NN

pa(z) =z AN HIN/4167.
Hpo BB RPT W%, HABRABHHELH
(4 JE) A /N I B afe LAAR B 1) /N 307K, P b T~
BIGARWNTAFH LG 53 BE4 167 AWK 5 75
TCI AR NS ARIREFH AT 5 J7 €00
BRI

*1 FRESMTER

. AR B
NP T e b 2w
50 /ME 15 21 36 54
SN 22 38 55 100

z2 HEERFE

THEEY

-

SEATR T~ mw G A%
/b 0 3 7 9 13 14
SN 4 7 10 12 14 16

#=3 IEERAR
SHEEH =16 15 14 13 11-12 <10
NRFIKETE 13 11 10 8.5 7 6

I 4 7 55 R RS RO S B2 43 il SRAF AT K
T AW b NI 4 2 1 R H Hamming I3 5
TEARANERW B NI S A 2 T
FE, Ik LEI 1 AT LR 4 B

P g B A 2, Jorpe B w1 4
BERIOCT AR b R IE USRI AR 5 A 2 18] i T 52
P g 1, v LUE H A 4 RS ALOC T A TR b FaEA
ROBI B2 5 A 2 18] 1R W 30T 38 1) K F oAt 3 FhoBE A, 4y
B4 0.7522 F110.979 0; & 2 [ Bt T 4 B AL G A 1)
R IR RO AR A B WG AT B ST 3 A Y B 4
R, PTLUE S 4B RLOC T AT b R IEABOR 4

0.8k

0.5834  0.5953 0.5877

0.4F

R B2 B3 A
O FHEMSEHIE S AT I S A

1 ZREETEMEMES A BMEE LR

0.8F
05074 05167 05096

04l [
PR pEAD N3 A4

O b RIS A RN T
2 FEAE TEPMRMES A B FHNIEE R
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5 A Z AP B K, 0 0.865 6. L AT UL, 2%
4 TP i AU RERSORI AR B A IR AR P A

2) Mammographic Masses 4k 5.

Mammographic Masses 248 7211 47 961 45 %4k icd
3K, R HCHR 131 4555 A A8 (B B A sk 5 B, TR
T 830 AR AT SR

IR 4 Age Jm PR AR B BEE DL s
JE 1 Shape Ja& P FRIAS [A] BRUAE, R A7 200 i =% 7 g 1)
20 MBI . I R 4 B AERS 4 BE DL K Shape,
Margin 1 Density " % J& 1 {8 0 48 2E47 502K, 1o
ol 3R A SR TP R SRR MR AR 1 BRd sk AN, RS
THEANIES IR AT A L. 7e okt b, 45 )8
Age, Shape, Margin, Density ¥ & A 5 {5 43 7] 4 0.4,
0.3, 0.2 F10.1. M52 — A~ S W BT 2l Xt G o e
JRYEAE N 1A REVE ROBORIZE B, T

B(z) = 0.4 Age(z) + 0.3 Shape(x)+
0.2 Margin(z) + 0.1, Density(z).

F4 FREISTE

B

R B

HA haE A P G
5/ ME 18 30 45 60 75
B NAH 35 50 65 80 100

I 4 7 55 R RS RO AR AR 23 il SR A3 e AT 9%
T B bR BRI 4R, 1 1M R H Hamming I 10
JETH AR b R B SE S B 2 TR (1 W
1T B, FE 0T IX e s 3T B 30 AT LU o A, HoAAh 3
Kl 3 FE 4 R,

1§ 0.9851 09782

0.9436

0.9413

0.9}

NE . \ \ :
MR D RIS R4
O PRI BIVLRE B DI S B

3 JBRE L. TEMEMES B MUEIEE L

0.9817

1

09197 09185

YT M P e N B

0.9F

0.8k —, - - :
(- RID O T I I R I U
O b FUEWEE S BT R P

4 FBERF TIRUEMES B BTFHMIEE LR

MIEL3FTE 4 ] LU H, A TSR 4 R SR 1)
KT B LRI UBH S B T T

fly 3 AR, JF B2 4 BRI bR BB W
JEE v T HAth 3 R FR) - S5 ST
3) Iris 24 .
Iris 25040 P v AL AT 150 4 i i s, K 20dls 22
(] Sepal-length J& £ Fl Petal-length J& £ #% M 3K 5 Rk
6 I BE, /98] 107 mivo (g B 124, ke R
B 10, SR 5 FE A 2 5 ~ 3% 8 v Pt 16 a8 11 J {11
DX TR0 BT A B s 10647 4 2K, Gout th & 2R B vk ok
{E 4 Tris-setosa I s AN Hi A K AT B 2 op i o 1)
Lol fr bl I, 45 )& 1% Sepal-length, Sepal-width,
Petal-length 1 Petal-width % & £ EAH 43 i 24 0.2, 0.2,
0.5 A10.1. ATy 43 21— > 52 W BT A7 20808 X 52 8 Tris-
setosa [ H] B MR/ B 4R C, 1
C(x)
0.2 Sepal-length(z) + 0.3 Sepal-width(z)+

0.2 Petal-length(x) + 0.1 Petal-width(x).

% 5 Sepal-length X |8 %
Sepal-length

X ] 1 X2 X3 [X [i] 4
I /ME 4 4.5 5.5 6.5
ISNE] 5 6 7 8
% 6 Petal-length X8 &
Petal-length
X 1 X [i] 2 X (i) 3
5/ ME 1 3 5
FEON: 35 6 7
%7 Sepal-width X[g%
Sepal-width
X [a] 1 [X 7] 2
e/ ME 2 3
IEoN: 35 45
% 8 Petal-width [X B3
Petal-width
X (a1 X [1] 2
fe/MH 0 1.25
SN 1.75 25

R 4 B AR [ 52 o3 A B E AR T C
by RSO SE. R Hamming WU B VA A A5
R b NI S O 2 T8 I IR RE, b I L
R HEAT LERL M, P A 45 R 5 AT 6 .
Kl 5 AT 6 AT LA i, RTS8 4 FHBLRSR A3 (1% T O
(K b AR S C I S 2 v 3 oAt 3 At
B, B 4 MORERL R bR IR R A R v T
FoAty 3 s B R~ i L.

3 3 A S A5 R AR W, SR 4 i R R AR
A P45 H (K 0% T4 e BORI 8 10 b L TR 3T AUBER)
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0.9733

0.9k
0.774 0.7968 0.796 8
0.7¢ ]

0.5k
Mi_l ?Jtz i 'J3 WJ4
O FIUERRISE S Cloms lmwm%cmug

El5 RJEE L. TIEPRMES C MRS TR

0.9729 0.97470.983 4

09791
. 08850 08848 | |

0.9 | 0.8449 — i

0.7:.---"

0.5 . I N e
U1 UMD U3 B4

O k. PRI CIOEEREI T4
El6 H&REE. TIRURMES C RTHIMIRE bR

8, AT 3 Fh () SRR AT 2 10 b N RO 4
1055, 5 45 € B 4 2 TA) L AT 3 v 1) Hamming W3

FE. [ RE I Ol Al B IAE B AT 45 8 BRI AR 16 T 350 s
T B gl .
7 4 @

A SCI LIRS W E AT 3 Tl 78 5 AT R A A0 4 A5
TP AEAE ) In) R, 4t 7 RSO 7 56 KRS SR 1, JRAE
S LA b g T T PR ) KRS AR AR A A
TR ARSI, 7000 % 1 T oo 3 5 s/ MR 2 [ 9%
A, VLRI e O AR rh (SR s 2. R, e X h
TE ORI AL HEATRDRE R AR B, L 0t 3 e 8 AR AR e TR
PR R AT, SEut S 45 AR, Az 28 SR AF 1 ¢
T4 R AR b FIERERIAE S A 2 (8] 1)L
KT oA 3 Fp AR b, R RO 4L 4R S
R IR R, AN SCHEST T 58 4 P S AR BB A A5 2L 11
IRk )L 5, MRS RN GE T S 06 A 5 T, K 4
BERIREAT T LA o #, A 5 R W, 28 4 P 2 a5 b
T RO 4 55 4 e BRI A 1R W i 5 349 s 1 At 3 )
A [F) I, ARSI R ILIFA]IE T Hu 55242 H 1
KA 3 PR SO 1) o B ()R
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