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Relacjs przyblizone

¥ artykule wprowadzamy pojecie relacji przyblizonych,
ktdre jeetmopaite na pojeciu zbtioru przyblizonego zdefinio-‘
wanego przez autora ¥ poprzedniej pracy. Pojecie pfzybliﬁo—
nych zbioréw i przybliZonych relacji mégq byé rézpatrywane
jako alternatywa rozmyiych zbiordw 1 relacj;. ‘

Fiektére podstawowe witasnosci relacji przybliZonych sg

wymienione,

-y

notions. -

1. INTRODUCTION ' <

In [13 wé introduced the notion of a rough set used
to define afproximate operations on sets. The rotion of a
rough set can be viewed as an alternative. to fuzzy set, howm-
ever there sre some essential differences betmeen these two

In this note we define the notion of a rough relatidn,

which is based on the previously defined notion of a'rough.

set. Basic idea of the notion of rough relatior ig connected
with the fact that in some applications we are unable to say
for sure whether some pair (x,y) belongs. to the relation

RcXxY . or not. Tc desl with this kind Vof ‘sitfuations the

introduced notions seem to be of some value. h

Some elementary properties of rough relations are sta-

' “ted at the end of this paper. .

2. ROUGH SETS

. Before we define,the notion of a rough relation firsgt
we recall the notion of a rough sei after [1]; which:will be
used as a departure point of our cbnaiderations.‘ )

" let U be some set called universum and let R bé
an eqﬁivalence»relation on U, called here indiscernity
relation. The pair A =<£U,R> will be called an approxima~
tion\sgace. Equivélencé clasggeg of thg-indisce}ﬁity relation

R will be referred to as elementary sets in 4, and every



- 6 -

union of elementary sets in A will be called a composged
get of 4. '
If Xc (L , then the least composed set in 4 con-

taining X' will be called the best upper ap;;roirination of X

in A (denoted as AX), and the greatest composed set in A
contained in X will be called the best lower app;oximatiou
of X in 4 (denoted as 4X). .

For every approximation space and évery set X C U,

the following exioms are true:

A1. AX DX DAX,
A2. A1 = A17= 1,
A3. 30 = A0 = O,
Ad4. BAX = ARX = BX,
|45, AaX = AAX = AX,

A6. A(XVY) = AXVAY,
A7.-ﬁ(x AY) = 4X A AY,
AB. AX = - A(=X),

A9+ AX = -A(-X).

We use here 0,1 as an abbreviation for the empty set.
and the universum respectively and -X is denoting 1-X.

Moreover we have

1) 3(X N Y)C AX N 1Y,

2) A(XvV Y)D AX U AY,

3) X - AYC A(X-Y),

4) AX = AY D A(X-Y). "

Wie introduce three kinds of rough equality of sets.

‘Let X,YC U, then we have:

-17-

a) the sets K,Y/ are roughly bottom equal in 4, in

aymbole X = Y, iff 4X = AY,
A - -
b) the sets X,Y are roughly top equal in A, in symbols
x = ¥, iff AX = AY, - '
A
c) the sets X,Y ere roughly equal in A, in symbols

x X Y, igf ¥ &= Y end X = Y.
A 4 - A

1t is easy to show that T 2, &< are equivalence

relations on P(U).

We introduce three kinds of rough subsets. Let X,1.& Uy

- then we ghall say

i) the sget a rouéh bottom subset of Y in A in

gymbols Y iff AX & AYX.

ii) the set X a rough top subset of Y in 4, in

gymbols

=0 g =g

Y, iff AX < AY,

3ii) the set X is a rough subset of Y in 4, 1in symbols
. ~

Yy, iff X & ¥ end ¢ L

Iy
One can easily show that /c‘_’ s £ g are ordering rela-

X

=0

tions.

3. ROUGH RELATIONS

let B= <%,R> and C =< Y,Q be two approxima~
tion spaces. By a product of B and C we shall mean the
space A =, Z,P)> , denoted 4 - BxGC, where 2 = XxY snd

~,

the indiscernity relation P (XzY)2 defined as follows:

B((xq27)s (Xp9p)) LEE R(xyyxp) and Qlyqa7p) where

Xq9%p €X and 4973 &Y.




e

Of coursge.-. P is an equivalence relation and every equi-

_valence class of P is of the form exe’, where e,e’  are

gsome eqﬁivalgncb clasges of the relations R ‘ﬁnd Q respec-
tively. - ’
Any equlvalence class of the 1ndiscernity relatlon P

w111 be called an . elementary relatlon in A Unlon of ele~

mentary relations in 4  will be called a compared relation

in Ae - . . -

B =_'<X,R> ;,énd C = '4Y1Q}?!

let ScXxY Dbe some binary -relation on Xx¥X.

Let A = BX C, where
and

By the best upper approximation of S in A (denoted

AS) we shall mean the 1aaetvcomposed relation in ‘A contain-
ing Se - S

- By the best lower appfoximétion of S in A ({denoted
AS) we shéll mean thg greatest compoaed_relation in A cdn—

talned in S. : " -

Because rough relations are some kind of rough sets
properties Al - A9 \and 1) - 4) glven in the previoua pa-;
ragraph are also valid for rough relatlons. ' -

Also rough equallty of relatlons and rough inclusion
of re{gtions are defined exactly in the same way as for rough

.

getsSe

We can also easily extend the definition.of rough rela=-

‘tion for any number of arguments.

4. SOME PROPERTIES OF BOUGH RELATIONS

et A =BxBE, bea product of approximat;en'spaces,

where 3B = X,R 7 eand let QCX2 be some binary relation

on e

\

-1y If R
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One cen easily verify theé following properties: -

ie an’identity relation then neither_ﬁQ‘nor Xb
ig an identity relation; 3Q is a symmetric relation
" and AQ = #. . B .

2) 1f Q@ 1is a reflexlve relation then 7Q is reflexive
to, but ﬁQ is not reflexive

3) If Q is a symmetric relation so are AQ, and KQ
(provided AQ # )

4) If Q 1is gn antysymmetric relation B0 are _éQ' and 'EQ.

5V If Q 1is a nonsfmmetric relation so are AQ and :;Q.

&) It Q is'a transitive relation then neither ;éQ nor
L is tQansitive. '

7) If Q is an. equivalence relation, then 3Q isva tole~-

rance relation (reflexive and gymmetric) and AQ defines

a cover of the set X = X1uX2U... VX ar B 21,

Xi = BZ.}:, ie€e

X = Bq VBV e Ulps i A2y 4 ¢ ,

and Zi ig en equivalence class of Q,

for each 1 # i,

l,,] = 1,2,-.;,{1.

8y If Q
equivalence relation on some set YcX, and

valence classes are of the form 3BZi, where Zi

equivalence class of Q, 1i.e. X Z1t122L/...U Z

Zi/\Zj#ff,vfor £ 43, i,5 8 1y2yeeesne

9) If 2 1ig en ordering relation then peither 4Q 1nor
ig an ordering relations. ‘

10) s(@h = e
e = Ga : )

where

ig an equivalence relation, then AQ is also an
itgs. equi~

ig.an

4Q

»l
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11) If Q@ =SeofT (Q 1is a composition of S and T), then

AQ = ASo AT,
» FQ = AS AT,

P S
12) If Q*z b Q* (@ is a trensitive closure of Q)

then N °
i = U onad,
- i=0 =
—_ & -
e = U Eet.
i=o -
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