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Abstract; Some scholars have obtained the way how to decompose a fuzzy set A on X as
an union of some subsets of X where these subsets have some qualities, however ,many
algebraic properties of the subsets of X can not be kept by the operation of union ,
which can be kept by the operation of intersection . Hence in this paper we study how to
decompose a fuzzy set A of X as the intersection of some subsets of X which have some
special properties . We have obtained some resuits.
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1. Introduction

The decomposition theorem of fuzzy sets which establish the relation between the
fuzzy sets and the general sets is well known ,it decomposes a fuzzy set A of X as an u-
nion of some subsets of X . By this way we can transform the study of some properties of
fuzzy sets into the study of some properties of related general subsets of X,and we can
use the formér results and experiences . But as well known ,by the operation of union
many algebraic properties of a subsystem of an algebraic system can not be kept which
can be kept by the operation of intersection . For examples ,the; union of two subspaces
may not be a subspace where the intersection of two subspaces is still a subspace. So do
two subgroups. Hence when we study the algebraic properties of a fuzzy system,the for-
mer decomposition theore is not well used. This impels us to find a special relation be-
twteen the fuzzy set A of X and the intersection of some general subsets of X. If the e-
qualit as the former decomposition theorem can be obtained ,it must be well used on the

reseach of the algebraic properties of fuzzy system. In this paper we.summarize our ini-
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tial works and give some fundamental results.

2. Preliminaries

Let X be an universe of discourse, F(X) be the fuzzy power set of X. If ACF(X),
Arv={x|xEX, A(x)=2A} is called the A—cut of A, A,={x|[xEX, A(X)>\} is called
the strong A—cut. A°is the supplementary set of the fuzzy set A. P(X) is the power set
of X. If AEP(X), AE[0,1]then A~ A; X—{0,1]

x>k e A(x)=AVA(x).
F(X) is the fuzzy power set of X.
The former decomposition theorem is as following :Let A be a fuzzy set of X ,then we
have the following equality
A=A, A=l A,
A€ 00,13, re (0,13.

3. The decomposition principle

Theorem 1. For any A €F(X),we have

A=1e4,
r& (0,1
Proof For any x€X,
(p AeADG)=A0°A)K)
A& (0,1} . .
A€ 00,12
= ADVALx))
A€ (0,17
={ A OQVAGIA{ A OVAGI}
AEC0,AGD) : AECAG). 1) :
=1IA{ A OVAXI= A r=AK).
AECAGO. 1) . AEGAGO. 1)
Hence A= [) Ao A,
2E€0,1) N

Similarly we can prove
Theorem 2. For any AEF(X) ,we have
A=[)A4,
r&(0,1]
Proof For any x€X,

C ) AeADG= A (h°ADK)
A€(0,13 r€1(0.12
= A JO»VA).(X)]

€ (0,1

={ A DWVALG)II AL A )EKVA).(X)]

A€ (1L, A (X)) AE(A(X). )

={ A OVIIA{ A (VO03}
AE(AGOD)

AE(0,A(x))

=IA{ A )

AE (A}, 1)
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= A A=inf L =AK)
A€M AE(AM.T)

Theorem 3. Let AEF(X),
H.00,1)—P(X)

A= H (A)
satisfying A=2HW=2A, Y re(0,10)
then A= [} AHQ)

»€(0,1)
Proof Since Ax;H (A);A;:
then

Ac A, 2AHA) 240 A,

oA N AHMD ) A-4
zeQ.n = AGQ.I] ( )"“1eg.u i

But
;erc].ul cAi=A= zeg.u)' >4
Hence
A = /\ Ao H (A)
2€(0,1)

H(A) may be not a A—cut ,hence it is more important.
Theorem 4. Let ACF(X),AX)SSC (0,17,

AX) ={A@)|z € X}
then .

A= ﬂ (). ° AA)
€S -.
Proot For any x&€X,
QO A= [} (=ApIN G0, ADIGO
=(Kom(>» ° A'd_»))(x) A (PQ")O' * AM)(x)
={ A OVAGIAN{ A OVAK)]I}
ACA() . BAK) .

={ A QVD}A{_A OV0]}
A<CA (x) SEA(X)
=1IA{ A A=A r=AK)
A (x) AS2A (x)
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