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Z . Bonik ow ski

2.1%° U A% =12, ,n U Cit Q@ 7=U,

{77} U (U, %) , U

S= (U, %) w U, Mdw={K %|lu K (VH ¢
HSK=K=H)} u
Paw lak
Z. Bonik ow ski
2.2 Xcu,
SZ(X)= (K 7|Kkcx) X
Z(X)=  SZ(X) X
Bn(X)= (Md(x)|x X- Z(X)) X
SZ(X)=SZ(X) Ba(X) X
Z(X)= S7Z(X) X
Z(X)= 2(X). X

2.1 2.3
n{K ¢]XcK)
Bonikowski
U={a>b c,d} 7= {{a b}, {ac.d}}
7% (X)=n (K Z’]XEK}, Xi={a}, 7 (X)) = {a,b) n{a,c,d}= {a)
Bonikowski Z(X1)= J.

Xi—- Z(X)={da}), Md(a= {{ab}.{ac.d}}, Bn(X1)=U.

Bonikow ski 7()(1): U.

LZ(X )2 2 (X)

2.1 Bonikowski SZ(X) SZ(X)

(1) SZ(D)=S2 (D)= D, SZ(U)=SZ(U)=U
(2) SZ(X)S SZ(X)
)
)

(3) SZ(Z(X))= SZ(X)= SZ(Z(X))
(4) XS Y=>SZ(X)<S SZ(Y)
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(TL) Z(Z(X))= Z(X)
(TU) Z(Z(X))= Z(X)

2.44° 7 U
(2) Z( X)= 7Z(X)

7( X)= Z(X)
(5L) Z(XnY)=Z(X)n Z(Y)
(5U) 2(X Y)= 2(X) 7Z(Y)
(6U) XS Y= Z(X)S Z(Y)(
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32U L7 U

(IL) 2+ (X) =X
(1IU) XS 7" (Xx)

(3U) ¢ (D)=
(4L) 7+ (U)= U

(4U) 7" ()= U

(5L) 2+ (XnY)= 7+ (X)n Z=(Y)
(50) 2" (x )=7"(X) Z (V)
(6L) XS Y=>7+(X)S 7+ (Y)

(6U) XS ¥Y=>7 (X)c 7 (V)
(TL) 2= (72 (X))= 2+ (X)

(T0) 27 (77 X)) =77 (x)

(U,7)
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(9L) VK 7, 7+ (K)=K ( )
(1L) x (X)), nMdx)SX. x nMd(x), tx X,

Z+(X)EX.

(1U) x X, (nMd(x))n Xz Q. x 7 (X), X< (X)

(2) x Z+(X), x Z+(X)onMdx)SX<(nMd(x))n X=Dexz ¢ (X)),

7(X)= 70X L7 0= 7(X)

(3L)  (1L) (1U) Z:(@)c @. QS 7+ (D) 7 (D)= O.
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(5U)  (2) (5L)
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7 (X)S &+ (Y) , XS V=>7+ (X)< 7+ (V)

(6U) (6L)

(7L) x (X)), nMd(x)SX. (6L) e (NnMd(x))<S &+ (X) %
NMd(x), K Md(x) y K. NMd(y)SE NnMd(x) y Z+(nMd(x))

LA MA()E 7 (0 Md(x))E 7 (X) a CUTX)) 0 E 77 (X))

(2 (X))E Z+(X) 2 (24 (X))= C+(X)
(W) XSU (L) S 0)=7 X))
e (T X))=Z+( X)
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C(7(0)=2 7))

(9L) (1) :7-(K)< x K nMd(x)S K, x 7+ (K) Kc 7
(K) 17+ (K)= K.
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3.1 1 7"
U={a,b,c},Ki={a,b},K= {b,c},
X: {(In b}9 Y: {a},

Z'={K1, K2}

(X)) = {a,b)
z(X)(
(YY) = {d},

s

7o) = o)

77 (Y) = (be)

e

7z (K= U#K1.
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41"y C U K 7
(K}, K\ 7 K. Z - {K}
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4.1 U , ¢ U K 7
U, Mdr(x)=Mdr ) (x)
K
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7-(X)) = Z-(X)({c}) = D# {c]
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K., KcKi v K’ K'c KS K x U, Md,
(x) = Mdr-x(x)
4.2 U .o U , 7 reduct( %)
4.2 4.1
4.3 U , o1 22 U , 1 C2oreduct(Z1)  reduct(22)
4.1 , 1 T, reduct( £1) = reduct( 7 2)
, U= {a,b,c} Z1= {{a,b},{b,c}}, C2= {{a, b}, {b},{b,c}}, ,NMdr,
()= n Md%z(a); n Md%l(b)= n Md%z(b); 1 o 2= reduct( 1) reduct( 2 2)= 7o.
4.4 U L2, %, U , XcU 7R
R Z1 “>
Vu U, X=nMdr(u, NMdrs(u)S nMdr,(u) ,u Zo(X)
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5. 11 U , P(U) L,H, VX P(U),
(Lo L(X)= H( X);
(Lo H(X)= L( X),

L H
L.H , , ,
5.1 U , L:P(U)-P(U) , U
z X P(U) L(X)=72+(X) L
(L) L(U)=U;
(L) L(XnY)=L(X)nL(Y), X,Y P(U);
(Ls) L(X)<EX;
(L9 L(L(X))=L(X)
e 2
= Z/:{K§U|L(K):K}, U XcU Z+(X)=L(X)
x Z+(X), NMd(x)EX. L : XY L(X)=L(X
NY)=L(X)nL(Y) XS Y=>L(X)<SL(Y) L(nMd(x))S L(X) Md(x)
NMd(x)=n K., Ki ©. L1 L» :L(nMd(x))=L(nKi)=n K. 2
Z+(Ki)= Ki, :NKi=n & (K)=%+(nKi)= Z«(nMd(x)) L(0OMd(x))= 7~
(0 Md(x)) ZNMA)S LK)« Ze(nMd(x)). LX) Ze(X)S
L(X)
L(X)= O, L(X)c 7+ (X) LX)z O, L4 L(X) 7.
x L(X), NnMd(x)S L(X) I N Md(x)SL(X)EX, «x ©+
(X)  LX)s7Z-(X)
X PU),
52 U , H:P(U)-P(U) U
z X PV H(X)=7 (X) H
(H) H(D)=
(H2) H(X Y)=H(X) H(Y), X.Y P(U);
(Hs) H(X)2X
(Hv H(H(X))=H(X)
5.2 U , L,H:P(U) -P(U) ) L
L1 L, H H: Ha, (P(U),n, , ,L,H)
L.H
(L) L2 K:

(K) L( X Y)& L(X) L(Y)
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(K") H(X)nH(Y)SH( XnY)
(L) (L+yy (H1) (H9 L.H L

; H , , L , H

L , H
(Ls) L(X Y)2L(X) L(Y);
(Hsy H(XnY)SH(X)nH(Y)

, (Ls) (H5) L H
(Le) XS Y=>L(X)SL(Y);
(He)y XS Y=>H(X)SH(Y)

, (L2) (Ls) Ls, (H?2) (Hs) He.

(L7)  L(XnY)S L(X)nL(Y)
(H?y H(X Y)2H(X) H(Y)

3 L H, :
L), (L2), (L3), (La)=(L1), (K),(L3),(L4);
Hi),(H2,(Hs),(Hs)<=(H1),(K"),(H3),(Ha4
L2)=(Ls), (Le), (L7);

H2)= (Hs),(Ho),(H7)

Ls) <(Le) (L)

Hs) <(H ) =(H7)

(a)

5.
(
(

(b)
(

()

(
(P(U),n, ., .L,H) |,

LL,HH,HL,LH, L, H,L ,H L=H , H=1L

LL,HH.HL.LH, L. H. : L.H,

HH,LH HL, L H.
L H (L) (L+y (H1 (H4),

. (P(U).n, , ,LL.HH) \ n
(U).n, . LL LHH H)
HL LH,
HL(X nY)= H(L(X)n L(Y)) S HL(X) n HL(Y)
LH(X Y)= L(H(X) H(Y))2LH(X) LH(Y)
Hr''Li (5 (H ) (1) TUCEY CPUBY A YR T
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,  DeMorgan (L) (Ls)y (H1) (Ha4), L H
( L) L(U)= O;
( L2) L(XnY)= L(X) L(Y);
( L3) L(X)=2 X;
( Ls) L( H(X))=H(X);
( H H (D)= U;
( H2) H(X Y)= HX)n H(Y):
( H») H(X)c X;
( H4) H( L(X))=L(X)
. L H ( Ly ( Ly ( HY) ( H4) L H (L1)  (Ls)
(H1) (Ha (P(Uy,n, , , L, H)
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Covering Generalized Rough Sets
Based on the Intersection of Minimal Description

ZHANG Xiao—yan', XU Wei-hua', ZHANG Wen=xiu’
(1. School of Mathematics and Statistics, Chongqing University of Technology, Chongqing 400054, China;
2. School of Science, Xi’ an Jiaotong University, Xi an 710049, China)

Abstract: Bonikow ski has got the model of covering generalized rough sets in [ 4], but there exist some
shortcoming. In this paper, we propose new lower and upper approximations based on the intersection of
minimal description. And some important properties have been acquired in the generalized rough set
induced by a covering. Especially, it shows that the two approximations are dual approximation by
comparing with ones of Pawlak’ s rough sets and Bonikowski’ s covering generalized rough sets
respectively. Moreover, we investigate the covering reduction based on generalized rough sets with the new
approximations and discuss some significant properties of axiomatization.

Key words: Pawlak Rough Sets; Bonikowski Approximation; Reductions of Covering; Axiomatization



