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ABSTRACT

Fuzzy sets introduced by Zadeh!" is a concept which can process, and reson a vague
information using membership functions. The notion of rough sets introduced by Pawlak!' is
based on the ability to classify. reduce, and perform approximation reasoning for the indiscernible
data.A comparison between fuzzy sets and rough sets has been given in Pawlak'”, where it is
shown that these concepts are different and can't combine each other.

The purpose of this paper is to introduce and define the notion of fuzzy-rough sets which

joins the membership function of fuzzy sets to the rough sets,
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H4& AHg
U # 02 AAF ¢ universe) 2t &z} Ro] U
AN FxFAS JFSE(family)o]ZZ R2P 0

ol NPE IND(P)Z Yepfuf, PollA o]
ojgl e #FAE oum gt #A RY F2 FH
2 (classes) & AdAel 71E HI(FIAT =
ghyolg} stH, A = (U, R)& ZAFEZH approxi-
mation space)°]z} 3T}

X cUold, A9l A& X FF2AF A(X)
o} FaIA AUX)E T ol HoE
=

AX) = {xeU: [x[y€X}

Ay(X) = x €U : [x]g N X+#0!

A7NA [x]i2 P4 x5 EFsE T4 R
Z3 ZHEE Yerdd

BNL(X) = Ay(X) - AX)olH. AdlA X
o] AAE vepdo,

w2t F e AEFFU €, €.8 &
g% # glew, olF Zzt e Wy # %%
Hw et o,

x €, X iff x € A(X)
x €, X iff x € Au(X)

gt x €, Xo|H xE Ad U= Xo &4
3 &3 doH, x €, XolH xE Ad Ue
Xol 7hHgd & &3 A A

ZAAE e HYREEH A (X)9 AX)E]
&8 &3 ol 7+ £ 9t

(1) A(X) € X € AX)

(2) A (0) = AL0) =0

(3) AL(X) = AU(X) = X
(4) A(XUY) = A(X) U A(Y)

(5) AXNY) A(X) N ALY)

(6) AUXUY) 2 A(X) U ALY)
(7) AuX NY) € A(X) N AY)
(8) X € Y = A (X) € A(Y)
(9) X €Y = A(X) € AY)
(10) Ay(-X) = -A(X)

(11) AL(-X) = -Au(X)
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(1) x € A (X)
=>xe[x]CX
=>xEX, A(X) EX
x € X
=2 [xINX#0(xE[x]NXoER)
webd x € Ap(X), X € AL(X)  (2.1)

(2) (21)2%H
(A0S0 A (0SS AD = A0=0
AO0#+0=>x€ A0 = [x]NO0+0,
Esxlno=0 (AAZAM Z5)
ot A0 = 0 (2.2)

(3) (21)2XEH A (X) & XolEZ
XCAX)=2xeX =>[x]CX
=x€AX) = A(X) =X
CDERZE X CAJ(X) A A(X) € X
= Ay(X) =X (2.3)

(4) x € AXUY)
e [xIN(XUY)+0
(xINXUxINY)+#0
s ([xINX)*+0) vV ([x]N(Y)#0)
S xEAUX) V x€ ALY)
e x € (A(X) U ALY))
& AL(X) UALY) (2.4)

5) x€eAXNY)
e [x] € (X) N (Y)
o [x]CX A [x]CY
S x e (A(X) N ALY)
S A(X) NALY) (25)

(6) XCXUYolHW YCXUYolX
A(X) SA(XUY)olX

A(Y) CA(XUY)ol Ak ki

AX)UA(Y) SAXUY) (26)

(7) XNYCXel, XNY CYolBE=
AAX NY)CA(X)olT
AXNY) S A(Y)e]l Hr} oelA

AXNY)CAX)NALY) (27

8) XCYe®©XNY =X, o]2%¥
A(XNY)=A(X)e]lER
A(X) NALY) = A(X)7F |t
mald A (X) € AL(Y) (2.8)

(9) XCYe XUY =Y, o]Z21¥
AXUY) = AY)olER
Ay(X) UAN(Y) = Al(Y)7F "t
wabd ALX) € AL(Y) (2.9)

(10)x € A(X) & [x] € (X)
S [x]N(-X) =0

& x¢ A(-X) & x € -A,(-X)
metA] A (X) = -A(-X)olE"
_AL(X) = 1;(_X) (210)

(Ix € AX) & [x] € (X)
e xINn-X)=0
S xgdA(-X) &xEe-AX)

E}"j’}'}‘i AL(X) = _AL(“X)O]EE
_AL,'(X) = AL(_X) (211)
22 AN

Zadeh™ell 9ale] Al HAAFE F9
3 o83 2o

UE AAggelzt skl Udld HA-YE X
o 25FF u 0 X — [0, 1]°] Aok BE
da x € UL 2535 w(X)E 72 [0, 1]
oM A4 #e ZHA Hul o] #gL x9 &%

HA Qg XS’} Yol ¥ HHYS LE
x € Uell thate] thgat o] Foldn

Heuy (X)) = Max (U {(X), n (X))
Uiny(X) = Min(ue(X), W (X))
LX) =1 - me(X)
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X CU=#00]2 L& &(lattic) 22 3= X
7} Rough Ael®, X = (X, Xy)olH, X, €
X,7b Boh XelAd HAPEe) 22AEE 9
A2 ZHE Rough I A = (ALA)E W&
EAE e 25T &MY M C X
— L 2, : X, — Lo 93t E4stdch
(1) Ma(x) < paulx), BE x € Xy

XolA HAAFe] AEHEE Y=
ZtE Rough A A = (AL A)S B =
(BL.By)E EE x € X, X, dstd
oh 3 o] Aojd

(2) A=B e U, (x)
< HAU(X)

= MBL(X)
= HBU(X)

(3) ACB & W (x) < Uy (x)
And uAu(X) < uBU(X)

(4) C=AUB
& Uey(x) = Max[Pay(x), Myy(x)]
S Uu (x) = Max[ P (x), Ke (%))

(5) D=ANB
< uDL(X)
© My (x)

= Min[pa (x), P (x)]
= Min[uAU(x)' uBU(X)]

A°l A A'E 2585 EA%(A
AT FHEA e 2] Hed

(6) Ma(x) =1-pa(x)
[B¥]
(1) CDERH xe X, A(X) S XolH,
C A(X)olBZE p,(x) £ X <
(x

Hac(x)o] gk mhebA

(2)

”AL(X) < HAU(X> (3.1

A=B
& (AL(X), Ay(X)) = (B.(X),
olt}.

(A (X)

A AS

By(X))

= Ay(X)) = ((B(X) = By(X))
(23)ell wab (Wan(x) = My (x))
= (Hay(x) = Pu(x)) = XOIEE 1, (x)
= U (%) = Pau(x) = Hygylx) ol

T (AX) £ AiX)) = ((BUX) <
B,(X)E 31 @t (AX) <X <
A (X)) = ((B{X) £ X< By(X))elE
Z (A(X) = B.(X)) £ X < (AyX) =
By(X))el #rt wekA

HAL(X) = uBL(X). uAU(X) = uBU(X) (3.2)
(28)2%H
x € X, A(X) € XelH, X € B.(X)°]

D2 pulx) £ X < (x)o] g
(29)2%H

x € X, Ay(X) € XolH, X € By(X)el
22 to(x) € X < py(x)7t Aot
ut2hA

Pa (X)) < Py (%),

Hap(x) < Ugy(x) (3.3)

Cy, = A, UB2 A% (24)° uwet

l-lcu(X) = uAUUBU( ) = MAU(X) U Hgy(x)
LY
C.=A_UB Zfdde (26)0] wat

Mo (x) & uALUBL(x> = M (%) U Py (x)
S Haroe (X)) D Han(x) U pg (x)

o] BeE ZASs wARHG. d8v &

&5 TS AAZFA

mel 2&58¢5F Augs Jd-9EE

& Z7e AYErh

Max[ Py (%), ey (x) ]
Max[[a (%), fgi (x) ] (34)

ko)

Heo(x) =
MCL()



HX|-Rough ZEtol 2ot o137 187

(5) C.=A NBY A
Mo (%) = Waraec(x)

o] A¥drt
Cy = A, N BR Afelle (27)0] Wt
Reu(x) € Mapnsol{x) = Hap{x) N Wy (x)
S Wavrsu(x) < Pap(x) N Py (x)

(25)° wht
= uAL(X) n um,(x)

o med ALy wAdn g8u A
&89 XHFS HAXHGY Aol
mgt A&%sF HAaRS Mdygsinz
o2 o] AgHdt

Ue(x) = Min[p,, (%), fy (x) ]
Mep(x) = Min[[,;(x), Hap(x) ] (35)

(6) p(x) =1 x€ A (-X)

& x € -A(X)
e Uix) =0
S 1-plx) =
L(x) =0 & x € -Ay(-X)
& x € A (X)
< I(x) =1
S 1-plx) =0
m2ba g Aol Ay gt
K (x) = 1- (%) (3.6)
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