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1. INTRODUCTION

Since L;A.Zadeh introduced concept of fuzzy sets,fuzzy set
theory have been used in study of AI, controls and decision.
However, knowledge representétion has appeared to be more
important in applications of these fields. The factor spaces
provide an approach for knowledge representation

A factor spaces isla'family of sets {XL: tel.} with index
set L, a Boolean Algebra L=CL,A,v,ed, satisfying

C1d Xo=¢

a2y If TEL is independent, -i.e. for any tx’ LzeT, t1At2=O

F 3 =
whenever t1 t2 then XV{LheT} thXL

where O and 1 are smallest and largest element of L

respectively, and [} is Cartesian product operator



We call t., tel., a factor, Xt the corrésponding state
space, and Xi, the whole state space, L factor set.

For example, concept ‘old’ can be described as a fuzzy
subset A of the age-universe U, it also can be described as
a fuzzy subset B of the face-universe U, and so on. Here
'age‘,‘face’,m, are not objects itself. We call them
factors. When t=‘sex ’, Xt can be described as X;ﬂnmle,
female}.

In this paper, we will study Topos properties of category
FRTCY)> and prove that a Factor Space can make a module

sheaf.

2. RATTAN CATEGORY FRTCY)

One of important concepts in Factor Spaces is Factor
Rattan:

Let O be sets of some objects.'For any objéct a0, Ya is
denoted as set of factors which are related to a.

Let Y={t|3aeo, s.t. teYa}, then we can introduce a binary
relation R: VteY, RCa, td represent; that object a and factor
t is rélated.

Let ¥: PCO)——PCYD ‘
A————ECA) ={teY |YaeA,RCa, t }
n: PCY) s PCOD '
G s7CCd ={ae0|VteC, RCa, D } '
Where PCOD={A|ASO}, PCY>={C|CsY}, then we have:

Proposition. (1) A2B == FCAISICBD
2> ZCAUBD=ECAIECRD for any A,B&O
(3D C2D === nCCIENCBD
C4> NCCUDd =nCCOMnCDd for any C,DsY

Definition 2.1 £, as above is called as Factor Rattans.



FCAD is called as factor set of A.

Remark: Factor Rattans indicate the following facts:

When set of some objects is divided into subseﬁs, factor
sets of corresponding subsets increase presently.

For example, A=set of all men and women, B= set of all
men, C= set of all women, then ¥(BX2ECAD, ECCO2ECAD and
ECAD=ECBDFCC) C(Since A=BUD

Factor Rattan is a importént concept in Factor Spaces. We
are going to introduce a category FRTCYD which is based on
the Factor Rattans, and Topos properties of FRT(Y) are
studied. |

Definition 2.2 Let Y be a fixed set and for a set X,
existing a2 mapping §: PCXD———P(YD, A——FCA) satisfying:

C1) ASB——=FCADSECBD, (2) ECAUBD=ECADYC(BD, for any A,BsO
then ¢ is called as a Rattan over Y, wﬁich is dencted as
CX,ZD. |

Definition 2.3 Let FRTCY) is a category, itis objects arev
Rattans over Y; arrows from CXi,Z£> tq sz,f;’ afe mapping
f: X1—-+X2 and satisfying: KZCfCAD)§f1CA), for any ASX{
FRTCYY> is called as Rattan Category over Y,'

Theorem 2.1: Category FRTC(Y> satisfies .all TOpos

properties except one for it has no Sunobject Classifier.

3. Factor Spaces and Sheafs

Let {thteL} be a Factor Space, then L can be seen as a
Boolean ring L=CL,+,* ), where s+t=CsSAtICs Atd, st=sat,

Vs, teT.



Let X_#X =X ,  sX=X_ , then C{X |teL}, %, *> is
8 t s+t t ot t
module over ring L.
Now Let J is a topology over L, and
v v
Qu={Xt| t<U’} for any UeJ, where U =w{h | heU},
then we have
Propositidn 3.1 Qu is a module over L.

Proposition 3.2 Yyt Qv—————~+Qv

X —X v
t tAU
then is a module homomorphism from Q to Q .
oV U v
Theorem 3.1 If
cupnwv=u" AV’ , for any U, VeJ C1d

Then {QU y Y is a module sheaf over (L, JD

uv }(UEJ)
Corollarly . If

LAV =taCU V2V . for any U,Vel, X eQ, cad

Then {QU,

yUV}CueJ) l§ a L-module sheaf.
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