27

ROUGH SETS VIA FUZZY SETS.

E 2+ 4 43+ 3 2 3 2323+ T 3+ 5+ ¥

(Nicola Umberto ANIMOBONO - C,P. 2099 = IO0100 ROMA AD / Italy)

Correspondances one to one between families of rough and

fussy sets are here showed( ~ value 1 %o 1).

Keywords: cantorfan and zadehean fuszy sets, zadehean;
(abstract and coneret) rough sets, pawlakean;

fuszy supports and cores.
Notations, recalls and references in [1] .

1'. Introduction.

When we try a definition of rough operators, we dont meet
a paturel formulation, because the (crisp) set-theoretic
operations between sure parts and possible parts do not
give in general case (te see: sect. B.2 4n [1])

AUB =AUB and TIAB =INE, but
AUBSAUBSAUBSIUE = IUS and
ANB=ANB<AnBsXAnB< InE.

The approximable suppomt play; a basic role when we want to
define the rough operators.

Now we are going to examine the main proprieties for a good
defindtion,

Let /L be an universe of discourse, Tr a partition ofJL,

P = (2,F) (with p<P, P,FciT ) a (Pawlak's abstract) rough
set and d’ = &;(ﬁ-) (abastract) pawlakean ofJ1 sub Tr (totality
of rough sets).
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Iz A Bed‘ let be: | |
‘uA i {P_(P,P)effl P2AUB, P=Xul/,

A}

U {%AB (4, B)ed‘xf /
V. A8 = {P =(P P)ed’[ P=AQ B, PcInE}
‘-'{"UJ K,ia'} (X,B)e < & /
-[fl ={~'1>'=(1> P)e(ﬂ P=n- 1, P=J1- _A_} [= - 2,N- A.)j)
£ -ffilicy EF]
It U 0 C are the rough abstract union, r.a. intersection,

r.a, complementation, rup., for a good definition must be:

AU B€?,{,A § AnBe?fA B [A ef and (DeMorgan's Laws)

K(AuB) [An ZB, [(AqB) KAU('B

2., Puzzy supports and cores.

v

o
Let be: di= ZJ: the A-_-tuzzy boolean of f) (to see: sect.Al

in [1] ) (totality of eantorfan fuzzy sets of JL sub /\ ).

)

Sx = %eg fussy cantorfan support of X )
21 |
K§ = 'ﬁggg fussy cantorfan core (or kernel) of X .
' Bed
b = ~ ~ o= B [ s £ ~ "V ~ . w C Qs
Beg-n;B Sy =B ; AdH > KzcAcsy ; KgSsy.

ST

In (erisp totality of fuzzy seis)
define the next relation  / :
Ej'r (E,FeZ )¢=> 5S¢ = Sy and Ky = K3 .

=%((L) we crisply
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Trivially, 7 is an equivalence relation and it's possible
to (orisply) define the quotient set gq =§/g : 1ta ele-
ments represents families of fuzzy sets whth same fuszzy
support and core. It results qﬁ'}?{o’; ,1} (J'L),‘whoro
{0,; ,1} is a lattice with 3 elements (0 4 { 4 1),
Moreover, if :9': q-—7J0,1[ is (undor ehoice axiom) an
application (by writing: '8'( [f] ) = § {ﬁ])’ we considere

the (crisp) subfamily { F’&} Be % such that:

e sBE) Do
%{FJ it <x> # S3(x)

Then ,by [ '9,-7 = [I‘q7 also it results q:{f' } i"eé

g

Remaxk.
The erisp aet theory is the metatheoxry of the fuzzy set
(objeet) theory: the quotient set Z/g is embedded into

the metatheoretical environment.

3. Fuzzylike zough operators.

Let € be (indiscernibility) equivalence relation in [T
and v the “E-associated partitien{w:\‘h w it elemenTs).

H

Definition.

Let be: =x: 55~>A" (by writing =(P) = 5 ) S8,
= 1 | we P 4/nternal condition

rp(w) - elo,1 4ttt we P b/oundary (or indise.)cond.
=0 W#: P o/x.tornal condition

For any xeJl, the value ry( [x]) s called the rough

hershi de of x to respect P.

By o it's: we P & ri;(«_z) # O; hence we can to say:

P = (B,F) = ({wel. :cis(w) = 1} ",fwenv' ’ rP(eo) # 0})
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The simbols ‘\,U o1 let be, resp., the rough complemen-
tation operator, r. union op. and r.intersection op.; the

simbols % and @ are, resp., & t-norm and its dual t-conorm.

Definition.

By ,Bef , let be: |

“d=0C-= (C,C) whereVwem it's r(W) =1 = p;@)
AvB = D = (p,D) " (=) = (@)@ P5()
ATB = E = (E,E) " 25(0) = 2y ()% w5()

~
L3

Straightforwardly it follow the

Proposition. |
({a)e‘n', 1 - zﬁ(d) = 1},{(»31\’[‘] - J'K(W) # 0}) )

-1 A =
AUB = (uer| 73ler5(@) = 1} fuer|zy @)@ z5(w) £ 0} ),
ANB = (fwer’ri(w)xzﬁ(w) = 1},;wew\;-1(w)x rﬁ(o-‘) # O} )

By algebriecaly computing, it results:
Proposition.

1. ¢=SL-L T=2-4, €T, C=4
2, D2AUB, D=ZuU3B, DsJ
3. E=40 38, E<InE EcE

4. ~(AuB) = ~An-B
5. “(ANB) = =AU-B
Proof.
¢ = {wen[1- r(w) 1}z fwem)r, @)= of= {wen}wq‘r:A} N-A
5?—{“5"f1~r(w)1=0} {werrlr [w)41:1} {wenlw¢ﬂf -A
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wehuB > weh or weB Driv)ctor £():d SERAGE):1Sued

whAuB>wen-(AvB )= (‘l“ﬁ)n("-‘é)#g(ﬂ: 5 6)=0 D )

w¢D > 0=n(0)@ %(w)rxg(w)vg(w)ﬁ> %(w)zg[w)=o Dw¢h wés

wed D> (w=1= g(who = wed
b

we _A_n? :.-)r‘_;.(u):rs,(w):»{ S wek

wef D A= G ()¥ GIIRING ) Doplegle)Sechad
ek D 0x L (N LITLIALE)S C()Fopg)Dwe Ank

we E =>r;(w)=1 > E_(w)w = wek

— (AuB ):({.wéﬁh-;ué(w)”ﬂ f”é"l"gug[“’)* O) ) -

= ({menl;ué (w)= o}) fwgtr‘riué(w)# 1}):

(joer|rpore)=o}, frerly eg et ] )=
= (fwen 1-(1«%&»))*(1- fs (..n)zfo}) {weq\f—@*% )*@-% L«))ﬂ}) =
= ({wqw (1-'%(‘»)) 4((('%0"7): 1}) {ws m| (4-:;.\@)*(1- fé.(u))# 0}):

= ({wer :‘K(w)* :g(w):i}) {wén' :K(w)% Eé(w)#o}) =aAnA8

it

50’ Dm11y to 4.
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4‘. Conclusions. -

Let ¥ = () be the zadehesn of T . If P = 2,5, we
N N ’
considere the fuzzy sets F,_]_?_Cff whioh membership function

u‘}‘li =P and/bi, = :P{P . Then V Ped’ let be:
oyt | 5 -mos -5}
3 = 3 P
~ ~ 9‘
The family {Z -15} Bej 18 & orisp partition of 7 and

.ﬂ.

(ot sect.2) 183 the aszociated equivalence relation.

n N

By %P = féjj and by «9/ as in geot. 2, it's:
. o~ ~ '
n o T ~ O F .
d’b - /3' { Sgtgéﬁ_ _
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