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Bl 5 X< v,

y Xy ; ; (D
“ x, ¥y, apre(X) = (x€ U G(x)Z X}

¢ 7. apre(X) = {(x€ U G(x)N X# T}
’ (2)
apr(X)=U (G(x)| G (x)= X,x€ U}
{

, apre (X)=U (Gx) G x)N x7# D ,x€ U}

, xi1= las,as,

U= {x1,- ,xw0},
= {ai, ,as}.

ar,as},x2= {a,as},x3= {ar,as,as,ar}.

R(x1,x2) = 411, R(x2,x1) =
_ 2 -
R(x1,x3) = 4 R(x3,x1) =
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apre(X)E apr (X) S XS apr (X)S apre(X)
P X
4 BN:(X)= apre(X) - apre(X)
k1 —#HrE kR BN.(X)= apre(X) - apr. (X)
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(pe6) X # P> apri(X) =U
' (pe) X CU= apri(X) =&
U . x€& - —,
U.Cx) G (pe8) a < f=> aprf(X) S apri(X)
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(pe6)  (peT) XC U (prd) y€ X= %(»)'> 0
U 9, (pe8) T (prs) _¥(»)'= PyE X
: - (pe9) (pr6) X & [’ _¥(») k() =
* T T T
; ) )= V)
, 5(2) (@pre,  (pr1) X# 9= %(x)'= ¥ (x)'= ¥(x)=
- T
: : | x|
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6 XS U,E (0,1] T o . U,
3 : , X X
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. RB"(x]): {x1,x5,x6,x7}
[8]. R (x2)= (x2,x3)
[9] RY®(x3)= {x3,x5)
R2‘6(x4): {x3,x4,x8,x10)
. Y 0.6
Ry’ (xs)= {x1,x5,x9)
Cg(x) XQ{ Ry®(x6) = {x1,x5,X6,X7,X8)
> (x) Rp9‘6(x7): (x1,x7)
* T | Ry®(xs)= {x1,x3,%4,X6,X8,x10}
Gx) X , R (ro) = fxs.xo]
avg{0.3,0.4,0.5) = 0.4 . 2T A
Ry (xl()): {x4,x10}
= o= Yo
T , X = {x1,x3,x5,x7,%x9}
X, Y= u, . 6 X
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(pr0) _8(x)'= _v(x)'= _¥x)'=1 aprd *(X) = {x1,x2,x3,%4,05,56,x7,x8,%)
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Ro(x) P LE(») = %) ¥ () = X
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(pr3) dx€ U,y.z€ R;(x)j [(7%(y)T73 BNI®(X )= {x1,Xx2,x4,X6,X8,X10}
® %z)# 0).(Fp) = P %@z) = X, 3 CRYS (1)
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Generalization of rough sets based on weak fuzzy similarity relations

TIAN Hong"?, WANG Xiukun '

( 1.Schooal of Electr. and Inf. Eng. , Dalian Univ. of Technol ., Dalian 116024, China ;
2.Software Inst. , Dalian Jiaotong Univ . , Dalian 116028, China )

Abstract Rough set theoryis developed based on the notion of equivalence relation, but the property
of equivalence has limited its application fields, which may not provide a realistic description of
real-world relationships between elements. The notion of weak fuzzy similarity relations, a
generalization of fuzzy similarity relations, is used to represent indiscernibility of elements. At the
same time, the notions of similarity degree and similarity class are presented. All basic concepts or
rough set theory are extended. Upper and lower approximations of generalized rough set are defined
by using similarity class of the universe induced by a weak fuzzy similarity relation. Two pairs of
upper and lower approximate arithmetic operators are discussed. Three types of rough membership

functions are defined and their properties are examined.

Key words weak fuzzy similarity relation; similarity degree; similarity class



