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Abstract

In this paper, the data structures and the operations on
fuzzy relational data model, fuzzy valued relational data
model and fuzzy valued fuzzy relational data model are de-
scribed. These models are considered as extensions of Codd's
classical relational data model, they provide necessary basis
to establish fuzzy relational database management systems,
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1. Introduction

As the techniques and methods of representing and pro-
cessing ideal data have now progressed into well developed in-
formation systems, less than ideal or perfect data has become
of interest. 1ln 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 en-
terprises we must strive .to broaden the types of data such
systems can process.

We have proposed a method of represent fuzzy data in data-



base based on the fuzzy set and possibility theory (11, Herg
we will discuss some concepts and operations of three kinds
of fuzzy relational data models.

In Section 2, we will introduce the concept and operations
of fuzzy relational data model that can represent fuzziness in
an association between values; In Section 3, we will describe
the concepts and operations of fuzzy attribute valued rela-
tional data model that can represent fuzziness in a attribute
value itself; In Section 4, we will present fuzzy valued fuzzy
relational data model, it can representstwo types of fuzziness
above mentioned, ordinary relational data model, fuzzy rela-
tional data model and fﬁzzy valued relational data model are
all some special cases of this model,

Throughout this paper, let U; be finite set, F(Uj) a class

of all fuzzy subsets of Uj, 1 = 1,2,...,n, " Uj = UsxUpx-Up,
i=1

TT:_1F(U1) = F(Ug) x F(Up) X F(Uz)x---xF(Uy).

2. The concepts and operations of fuzzy relational data model
Definition 1., A fuzzy relation Ris a fuzzy subset of
n
U
TV 44, defined by Bs 1.e.,

n
we denote fuzzy relation R as

‘ﬁ = {(u ’ Pﬁ(u))3 u = (01? u2'-°°vun) € ;%;Ui} .

~ n
Since R = {u; Pﬁ(u) X0, u ¢ 'ﬁ'Ui} =supp R € TTUy, R
' i=1 i=1



is a classical relation, R is called a fuzzy relation corres-

ponding to R, denoted by

R= (R, p) |
where bR is called a grade of membership of u in R, If for
every u € R, pﬁ(u) =1, then R = R,

For operations fuzzy relational data model, by definitions
of operations of fuzzy subset, if R = (R;, Pﬁ) and S = (S ’ pgh
we have
(1)ﬁU§=(RUS,p§VP§).

n

where (Fﬁ v Pg)(u) = max (pﬁ(u) , Fg(u)), u ¢ TTi=1U1
(2) RNS=(RA s, Bg A pg)»
where (pg A Pg)(u) = min (py(u) , ps(w)), u 6‘11?=1U1;
(3) R- 5= (1, pp),
where T = (R - S) U | u; prw) - pg(u) 20, ue RN S},

pgu) = max (pg(u) - ps(u) , 0 );
(4) for every 0 < A ¢ 1,

n n
(R), ={us pgu) 3a, uve TTus} =R < TTUy, RB= U R,.
A = {u Pr\#/ 2A, u A 1} SRR o)

Similar to the projection and the join and the selection
of classical relational data model, we can define a progection
and a join and a selection of fuzzy relational data model:

(5) projection, for any A = TTJ 1Uij,
R[A] = (RLA] » PRIAT)

= {(u[A] ’ rﬁ[A](u))a u€R}



= {(ula1, pgw); u € R},
where ulA] = (“119 Uise eeey uik) € A,

k1

(6) joinpq, let R be a fuzzy relation in TTJ=1Uij, S be a
k

fuzzy relation in j-rmi1an, then

AP 8- REE s, bR e 50
where R Dﬁﬂ S is the join of between cléssical relations R and
S, i.e.,

RB9 S={rs;reR, se¢s, F(r, s) =1},

PR o 3(rs) = min (pg(r) , pg(s)),

r = (Uyy, Uipy eeey Uy, ) and s = (uy,, UjpseessUjy,)s
and F is a Boolean function representing conditions of Join,
(7) selection

'ﬁ;F} = {(u, pgz(w)); uer, F(u, pylu))=1}
where F is a Boolean function representing conditions of se-

lection and F can contain PgR-

5. The concepts and operations of fuzzy valued relational

data model

Definition 2. A fuzzy valued relation R, is a subset of
n
TV, _ F(uy).
Obviously, for every r, = (i, Usy eeey Un) € Ry, Uy is a

fuzzy subset of Uj, 1 =1, 2,..., n,

Since fuzzy valued relation is a classical relation,



operations of fuzzy valued relation and operations of classi-
cal relation are same, In the following, we define " & ", " a "
m4nomy»n M o noand " LM of Boolean function F in fuzzy
valued relational data model.

Definition 3. Let ﬁ1 and 32 are two fuzzy subsets of U,
B and P2 are two membership functions of Uy and U, respec-
tively. |

(1) 4 ¢ G, if and only if for every u € U, Fﬁ1(u) £ PﬁZ(u);
(2) 51 N ﬁé if and only if for every u ¢ U, Pﬁ1(u) a Pﬁz(u);
(3) F1 4 U, if and only if for every u € U, Pﬁ1(u) £ pﬁz(u);

(4) u, 2 U, if and only if for every u ¢ U

~ S o~ .
pa, (u) » Puz(u)’
(5) let U = {u,, u,,... up}s Uy = U, if and only if, for given
£ >0, n(ﬁi ’ ﬁz) >1 - &, where n(ﬁ'1 R ﬁz) is a near degree

of 51 and 0,, i.e.,

N n n
n(@, , §,) = §(pﬁ1(ui)l\llﬁéui))/ E(pﬁ1(ui) v puéui)).

4, The concepts and operations of fuzzy valued fuzzy rela-

tional data model
Definition 4, A fuzzy valued fuzzy relation.R* is a fuzzy

subset of 'rTf=1F(Ui) defined by ppy, i.e.,
PR 'iPLF(Ui) — [0, 1],

we denote fuzzy valued fuzzy relation R¥ as

R = L (¥, ppy(u®)); wx = (@, Gyp.eny U ) € ;ﬁEFKUi)},



Since R, = { u*; PR*(u*) A 0, u* € 'TT2;1F(U1)} = SuppR¥,

Ry is a classical relation, R* is called a fuzzy relation

corresponding to Ry, denote by |
R* = (Ry » Ypals
where Bre 18 ca}led a grade of membership of u* in R¥, If for
every u* € R,, PR*(u*) =1, then R¥ = R,.
For operations of fuzzy valued fuzzy relational data model,

by operations of fuzzy valued relational data model and fuzzy

relational data model, if B* = (R, , PR*) and S* = (S, , PS*)’
we have
(1) R* Y S* = .(R*U S* ’ PR* v PS*);

(2) R N s¥

]
—~
o
%*
>
*UJ

» Pre A Powds

(T“ ’ PT*)D
where T, = (R, - S,) U {u¥*; PR*(U*) - ps*(u*) A0, u*&-R*I\S*s,

(3) Rx - s*

Prx(U*) = max (ppy(u¥) = pgy(u*), 0);
(4) for every 0 4 A £ 1,
n n
(R¥) = fu*; ppy(u¥) 3, u*e ;D:‘F(Ui)}= Ry, BF(Ui)

and

Ry, = \J R, .
R Yy PPR S

(5) Re[AT = (u*lAT, ppye(u*)); ut € R;

(6) R¥ Dol S* = (R*l>§l S

* * PR* o 5wl

(7) Bpg = { (0, ppe(u™); wTer,, Fu*, pog(u®)=1}



5. Conclusions
| We have‘defined three kinds of non-classical relational
data models-- the fuzzy relational data model and the fuzzy
valued relational data model and the fuzzy valued fuzzy rela-
tional data model. 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 representsfuzziness 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

important role,
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