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1.Introdution ‘

In ordinary database systems, most processing has assumed that the data
represented was exact, correct, well-formulated, with no provisions for
cosidering otherwise. In order to represent the real world and deal with
real world enterprises we must strive to broaden the types of data such -
gystems can process.

In this paper, the concepts and the operations of fuzzy relational data
model, fuzzy valued relational data model and fuzzy valued fuzzy relationsl
data model are described.There models are considered as extensions of codd’s
classical relational data model, they provide necessary basis to establish
fuzzy relational database management systems.

Throughout this paper, let Ui be finite set, F(Ui) a class of all fuzzy
subsets of Ui, i=1,2,...,n, IIi'l,Ui=U| *Uz *,..*xUn, II,'L,F(Ui)=F(Un )*¥F(Uz)x...
*F(Un).

2.The concepts and operations of fuzzy relational data model
Definition 1. A fuzzy relation R is a fuzzy subset of IIiy Ui, defined by

}li’ i.e.,

ng: Ui
we denote fuzzy relation R as

> [0,1],

ﬁ;-{(u, pﬁ(u)); u=(u, ,Uz,...,un)€ IIl-',:, Ui}

Since R = {u; pg(w)>0, u¢ MU} = supp B = I2Ui, R is a classical
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relation, R is cg._l}ed a fuzzy relation corresponding to R, denoted by
R = (R, Pﬁ)
where pgis called a grade of membership of u in R. If for every u¢ R,
pr(u)=l1, then R=R
For operations fuzzy relational data model, by definitions of operations
of fuzzy subeet, if R=@R , Mg) and 8= S , pg), we have

MRUS=-@®US, uV n3),
where ( gV u5)(w) = max (ug(w), ps(w), ué O, Ui ;
@ RN S=@®nNS, oA us), ~
where ( uzA piz)(u) = min ( ug(w), pz(w), ut I, Ui ;
@R-8S=(T,up
where T=(R-8)U { u pR(u)—)us(u)>0 u@NS },
ps(u) = max (ugw) - ps(u), 0);

(4) for every 0<i<1,

®n={ u; prw>), u¢ MU} = R,cILUi ,R=UR.
(5) projection, for any A= II%, Uij, oekel

R [A] = (R [A], pgo) = {( u[A] ug@); ue® },
where u[A] = ( gy Wz 40U ) €A,
(6) join > ,let R be a fuzzy relation in IIJ,.,U.J , S bea fuzzy relation in
HmeUjm, then .

RoS=(RbaS pgoms ),
where R bS8 = { rs, R, oS, F(r,8) =1},

ME P43 (re) = min (ug(r) , pz(s)),

r = (O ,Ujz,.-0U5) and 8 = (U, ,U 2,000,059
and F is a Boolean function representing condition of join .
(7 selection R{F} = {(u » Mg(w) ; u€ R, F(u, pz(w) = 1},
where F is a Boolean function representing condition of selection and F can
contain }iﬁ . |

3.The concepts and operations of fuzzy valued relational data model
Definition 2. A fuzzy valued relation R+ is a subset of II, F(Ui)..
Obviously, for every r* = ( U, ,u,, . Un)€ R+, U;is a fuzzy subset
of Ui, i =12,
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Since fuzzy valued relation is a classical relation, operations of
fuzzy valued relation and operations of classical relation are same.In the
following, we define ”<”, #>”, 7<”, ”>”, #=* of Boolean function F in fuzzy
valued relational data model.

Definition 3. Let u: and . are two fuzzy subsets of U, ng and ug, are
two membership. functions of 1, and U. respectively.

(1) U, < U,if and only if for every u¢ U, ug,(u) < ug,(w);

(2) 4, > wif and only if for every u¢ U, ng () > ug,(u);

(8) T, < G,if and only if for every u¢ U, ug W) < ui,w);

(4) U, > u,if and only if for every ué¢ U, ug () > ug (u);

) let U = { u,,uz,...,un }, 9,= @ if and only if, for given &>0,
n(d, ,4.)> 1-&¢ , where n(d,,U.) is a near degree of U, and 1, , ie,

n( §,,8) =Z.( g ) Aug)/ I ag@ Voug;)).

4. The concepts and operations of fuzzy valued fuzzy relational data
model '

Definition 4. A fuzzy valued fuzzy relation Rj is a fuzzy subset of

12, F(Ui) defined by jugv,i.e.,
g : 2 F(UL) > [0,1]

we denote fuzzy valued fuzzy relation R# as

Rt = {(ux , upe(us)); wr= (@ ,0,,...,T,)¢ O F(Ui)}

Since R+ = { u*; uga(us)>0, ur € IIZ, FQi)} = suppR#, Rxis a
classical relation, Rt is called a fuzzy relation corresponding to Rs,
denote by ‘

R# = (R* y Mp# )s
where upy is called a grade of membership of ux in R+. If for every
ux(R+ ,ug#(ux) = 1, then R# = Rx,
For operations of fuzzy valued fuzzy relational data model, by
operations of fuzzy valued relational data model and fuzzy relational
data model, if R# = (R* , pge ) and S# = (S+ ,ugy), we have

(D R#t U St = ( R+ U Sx, ugaV ugs);
(2 R#t N SH = ( ReN S+, ppapugs);
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@ R - S = (T , piry) | f
“where T* = ( Re-S») U {u* ; uge(usr) - uga(ux) > 0, us¢ RxN S+ },
Mra( ux) = max ( ppe(us) - use(us), 0);

(4) for every O<A <1,
Rih= { us; e (u¥)>2, ur ¢ IFUD)} = Ry 107 F(Ul) and
Rax —ky Rx, ;

(®) R#[A] = {(us[A], mpa(us)); ux ('R*}.

(6) Rt b St = ( R» DI B+, upenas# );

(M RE{F} = { (us, pre(us); us 6R* and F(ux, mgpa(uy)) = 1}.

5. Conclusions

The fuzzy valued fuzzy relational data model is an extension of
either of the fuzzy relational data model and the fuzzy valued
relational data model, it not only facilitates the representation of
fuzziness in data item itself in database, but also can easily
represents fuzziness in the association between data records.

Fuzzy database systems will find a number of applications in such

fields as Artificial Intelligence, Decision Support Systems, Expert
Computer Systems where fuzzy data play an inmportant role.
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