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We have, on the basis of analysing fuzzy set and the examples of grey number,
presented the conception of generalized set [11, which is the extention of fuzzy
set, vhile fuzzy set is the specific example, therefore, the generalized is also
called fuzzy. And in this paper wve shall discuss the classification and opera-
tion of generalized set based on the above conception.

1. CLASSIFICATION OF GENERALIZED SET

we present the definition of generalized set in references {2}.
Let U be a universe, and if Vv uwel, u(ert
T U —-T
u = u(u)

then a generalized subset of U is defined by u, which is written as A(u).
u is the subordinating function of A(u), u(u) the subordinating degree of u
to A(u) , in vhich R (#¢) is the set of real number,T=P(R).

According to the value of u(u), the generalized set mamay be divided into
tvo kinds: single value set and complex value set.

I.1. Single value set

DEFINITION 1 If v u€U,| wu(u) | =1, then A(u) 1is called a single value set.
If ACu) is a single value set and v u€lU, u(uclio,1] then is called a
Cantor set.

If ACu) iIs a single value set and v u€lU, u(u)ci@® ,11, then A(u) is called
a fuzzy set.

1.2. Complex value set

DEFINITION 2 Let A(u) be a generalized set, if 3 u€U, and | u(w) | > 2,
then A(u) is called a complex value set.

Let ACu) be a complex value set, if 3 uel, supu(u) or infu(u) €l(0,1],
then A(u) is called a set of awaiting use.

If v uel, utu)<i0,1]1 , then A(u) is called a generalized grey set of U.

If ACu) is a generalized complex value grey set, then A(u) is called
a proper grey set.

If w:0—-T, v u€lU and wu(u) is called a closed sub-interval of

{0,11, then A(u) 1is called a fuzzy grey set, and therefore, VvV u€l,
w(W=(inf u (u), supu (ull.
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2. THE OPERATION OF GENERALIZED SET
DEFINITION 1 Let u(u) R

(1) if supu(u)€ w(u) and infu(u) € u(u), then [infu(u), supu(u)l is
called a compact brackets set of u(u) ;

(II) if supu(u)gu), but infu(u)€ uw(u), then [.infu(u), supu(u) ) is
called a compact brackets set of u(u) ;

(W) if supu(u)€ p(u), but infu(u) g ulu), then € infu(u), supu(u) 1 is
called a compact brackets set of uu) ;

(V) if supp(w)gulu), and infu(uw) g u(uw), then ( infu(uw), supu(u) ) is
called a compact brckets set of u(u). .
The compact breakets set of u(u) is written as Q(u).

DEFINITION 2 Let pw(Wg&H

(1) if supu(u)€ w(u), then (-oo,supu (u)l] is called an upper brackets set of
g ;

(I1) if supup(w)g u(u), then (-oo ,supu(u)) Is called an upper brackets
set of u(u), vhich is vwritten as T(u) .

DEFINITION 3 Let uw(w<Rh

(I) if infuCu) € w(u), then linfu(u),+o0) is called a lover brackets set of
B (u)

(II) if infutu)g w(uw), then (inf u(u),+oo) is called a lover brackets set of
u{u), vhich is written as Q(u) .

DEFINITION 4 The combining set of generalized set A(ul) and A(u2) of (U).
ACuDUA(R2)=A((ulUB2YNA(u1INACK2))

DEFINITION 5 Generalized sets ACu 1) and A(pn2) and communitive set of (N ).
AR DNAC =AU w2)NTu DNTAp2))

DEFINITION 6 Complete set(-) of generalized set A(u)
ACu)=A(A) , A= {l-a | a € u(w)}

DEFINITION 7 When ul1(u) =u2(u),A(u1) is said to be equal to A(pu2), vwritten
as A(ul)=A(pn2).

DEFINITION 8 ¥When inf ul(u)> supu2(u),A(ul) is said to conclude A(u2). and
ACu2) is too called the subset of A(ul), written as A(ul)2A{(un2) or
ACpu2)cA(ul) .

1t is obvious that the including relation is of the following properties:

(I) if A(ul) € A(u2) and A(u2) < A(ul) then inful(w=infu2(u)=
supu 1(u)=sup u 2(u) therefore A(ul)=A(u2) is the single value set.

(I1) if ACul) 2 A(u2) , ACu2) 2 AC(u3) then ACul) 2 ACu3).
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3. THE OPERATIONAL PROPERTIES OF GENERALIZED SET

In order to discuss the properties of generalized set, we'll first study the
folloving knovledge.

(1) QiU 2NN u2))=QUul1)NQ(u2)
PROOF :
vhen inful<supu i<inf u2<supu2
or inful<infu2<supui<supu?l2
or inful<infu2<supu2<supul

QlplUp2)NAedNA(u2))=Q((u1U u2)NAu2))
=Q(u2)=Q(p 1DNA(u2)

vhen infu2<supu2<inful<supul

or infuz2Linful<supu2<supul
or infu2<inful<supui<supu?

QlulU 2Nl DNA(u2))=Q(( 1l u2)NQ(u1))
=Qq(u1)=Q(u1)NQ(u2) ‘

hence Q{piUudNeud)NQu2N=Q(u1)NA(u2)
Same method can proof :
(1) QiU u2)NAud)NTACu2))=0(u1)UQlu2)
() QW(plUp2NAUeDNA 2= u1)NA u2)
(V) Q(uiy uzmg(ul)ng(uZ))-'(T(ul)U'O'(u2)
Here is the discussion of its operational properties.
3.1. Commutative law
Al DUA(RD)=ACu 2)UACH DA D NACu 2)=A(u2)NACuT)
PROOF :
AU DUAuD)=A((uiUu2)NACu1)NACu2))
=A((u2U0p)NAu22)NA(u 1))
=A(u22)UAC])
Same method can proof :
AU D NACU2)=A(u2)NACU D)
3.2. Associative lav
ACUDIU (ACu2YUA(L3)) = (ACu D UACR2)) UA(W3)
Al )N (ACR2)NACU3)) = (ACpDDNACK2)) NACUI)
PROOF (omitted)
3.3. Distributive lav
if plw)= {a | a €Qul)} then
ACu DU (ACU2DINA(UI)) = (Al DUARD ) N (ACuDUA(RI))

Alp DN (ACp2)UA(Uud)) = (ACuDDNA(r2)) U (AaD)NACEd))
PROOF :
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Alu DU (ACu2)NA(u3)) _

=AU DUAR2U B NA2)NA( 13 _

=AC (RIUCR2U DN 2)NTAud)) NAU=wINAu2U e3)NT(u2)NA(u3))
=A((plU LN (IUAUp3)) N (r1UACRD) N (QAu)UALI) NACul))
=A( L)

in it
u= (plNAUu2)yulne(uldly $2NAU U3 NTUu2)) NAul).

(ACuDUACR2)) N (ACr1DUA(KD))
=A((p1Uu22NAU—ueDNAE2NAIU u3)NAuINQ(13)

=AC ((plURDNAUA—EDNAUUDIUC(RIU )N u1)NAu3d

AT ((rIUNAuINAE)) NT((plUuNALDNALI) )
=A(u ")

in it

p'= (uinQue)Upuinuddy H2NTu3rU u3n
QuU(p2U uNTAuD) NAlul)

If mi(u) ={a ] a€Q(ul)}
hence ACu)=ACu’) namely
Ap DU (A(r2)NA(HI)) = (Al DUAR) N (ACu 1) UACH3))

Same method can proof, if ul@={a | a €Q{ul)}
then
ACu DN (ACR22UA(RI)) = [A(ul)m\(uz)) U (AlpDNA(eI))

3.4. DeMergan Lav

(1) (ACuD)UA(K2)) =ACuD)UA(H2)

(1) (ACuDDNACE2)) =ACL1INA(K2)
3.5. [Idempotent Lav
ACw)IUACW)=ACu) 5 ACu)NACU)=ACW)
3.6. Absorption Law

If w(uw) ={a | acQu)}, then A(u)U (A(u)INACH])) =ACu);
ACu)N (ACwIUACHT)) =ACu).

3.7. Involution Lav

Alu)=ACu)
PROOF (omitted)
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