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Semmary. 1o this paper we anglyse how cubsels of a given set of atiributes contribute 10
discernment of sets of objects.

1. Introdection. In the knowledge representation systems we describe objects
by means of attributes. The question arises how some subsets of attributes
contribute to the discernment of sets of objects.

The problem mentioned above is nalysed by the rough sets approach
(see Pawlak [2]. Pawlak [3] and Orlowska, Pawlak [4]).

2. Knowledge representation system. Indiscernibility, We recall afier Pawlak
[1], the notion of a knowledge representation system, which is the starting
point of our considerations,

By a knowledge representation svsiem we mean a system

Sm(l A V.0
where
U'—is a set of objects,
A—is a set of areribures,
V= | ¥;—is a set of ralues of attributes,

ae A
gl x4 — V—is an informarion fincrion
Set V. aed will be referred to as domain of the artribute o,
Function p,: A — Vsuch that g, (al = o (x, a) for every acd. xe U will be
cilled an informarion about x in 5.
Let B be a nonempty subset of atiributes 4. We say that objects x, yell
are B-indiscernible in 5, xg v, iff



ald 7. Pawigk

—— o =2

2; (o) = g, (i) for every acB

Obviously B is an equivalence relation for any B= A,
Equivalence classes of relation B are calied B-elementary séts in A, A-
elementary sets are called smply elementary sers in S,
" Belemeniary sel containing object xe U7, will be denoted by [x]§ or [x]z
when 5 is understood.
Subset xe U7 will be called a B-definable set in 5 if X is a union of some
Belementary sets in 8, an emply el is B-definable for every B= A.

A Approximation of scts in koowledge representation systenm. Let § e
=L, 4, Vg be a knowledge representation system, let X = UV and et
Bc A #0).

A lower B-approximation of X in 5 (B, (X) or B (X) when 5 is understoed)
we defite as follows:

BiX)= {xelU:[xly= X!

An upper B-approximarion of X in 5 {8, (X) or F(X) when § is undersiood)
we mean sel 5

BiX)= {xell:[x]pNX =0

Set BiX) will be called a positive region of set X with respect 1o B in 8,
and will be denoted by posg (X);

Set U'—B(X) will be called a negaiive region of set X with respect to #
in 8, and will be denoted by neg, (X} )

Set Fry (X)) = B (X)= B (X) will be called a porderline reglon (or a bowndary)
of set X with respect to B in §

4. Sets decidable by sets of atiributes. Given subset ¥ = U7 of objects in
system § = (L7, 4, ¥, g). We might be interested how subset B = 4 of attributes
allfects the accuracy of approximation of st X in S

To answer this question we introduce set

Xy= Fr_.-;iIJ—Frd (X}
called a set"decidable with respect to X by set of attributes § in 5.

Set Xy is simply a set of objedts in § membership out of which sef X
is dependent wpon a sel of anributes B: in other words set Xy says how
the boundary region of set X changes when removing the sef of attributes
B from system S

We can split set X, into two sets Xy oand Xj (Xp= X5 UX5) such that

AT =dXNI—A=B(X)= A(X)NFr,_,iX)
Xy =A=BiX}—A(X) = (U-A(X)Fr,_, (X)
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calbed positively and regatively decidable with respect to X in 5 by B, respectively.
In other words

I X; Z pos, {X) and XisFr_glX)
and
Xy = neg,dX) and Xy = Fr,_g(X)

From the above properties one can easily see what is the role of subset
B of anributes in defining set X in system §.

& Sets sphit by attributes, Il we remove st B of attributes from set of
attributes 4 in system S = (U, 4. F, g} some A<lementary sets glue together
forming (A4 — Bjelementary sets in 5, {in other words set B splits some
(A= Blelementary sets into A-elementary seis)

-Union of (4— Blelementary sets obtained by “glue together” some 4-
elementary sets when removing subset of attributes B [rom el A in system §,
is defined as follows:

Sps(B) = [xeU:[x]mpe Uiz = Ulzl
Ome cant show the lollowing property

I XNSpg(B)=0 then Xy = 0
Thanks are due to prof. E. Orlowska for critical remarks.
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