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Summary. Wille [5] has proposed the set theoretical approach o the goncept analysis. In this
article there is shown that his ideas can be easlly formulated and generalized within the
rough set theory {see [3. 4]} In particular the notion of a rough (vaguel concept is delined
and we focus attention on this notion.

1. Introduction. Wille [5] defines a concept in a context as a pair which
consists of two sets, set of objects and set of features of objects and
such that the set of features uniquelly defines the set of object consi-
dered.

The context may be regarded as a special case of information system
(see [2]) and then the concept may be understood as a definable set with
respect to some subset of attributes. Thus, definable sets are generalization
of concepts.

The question arises: what are the nondefinable sets? Certainly the non-
definable sets may be regarded as rough (vague) concepts, ie. concepts
meaning of which cannot be defined precisely by a given set of attributes,
We will consider this problem in detail below.

2. Preliminaries. An information system is the 4-tuple
S ={U:| A"' V!l.,f.}
where
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L' —is the universe
A ~1s the set of atiributes
V=] ¥,~is the domain of «

e A
J:UxA~V-is an information function (total)
Any subset X of U is called concept in S, and any subset B uf# A
called content in 5
With each B < 4 we associate the indiscernibility relation B in U define
“thus
(x,Y)eB if fix,a)=f(y,a) for every a in B.
If (x, y)e B we say that x and y are indiscernible by B in §
Certainly 8 is an equivalence relation in U for every B A Equivalencs
classes of B are called E-elementary sets in 5
For any BS 4 and X= U we define two sets

BX = {xeU:[x]p= X!
BX = {xell: x]zgrm X =@}

called B-lower and B-upper approximation of X in 5.
The set Bng (X)= BX —BX is called the B-boundary of X in 5,
The following definitions are emploved
Al) BX is the B-positive region of X in §
A2) Bng (X) is the B-doubtful region of X in §
A3) U—BX is B-negative region of X in S,

3. Rough concepts. A concept X < U is precise with respect to content B
or B is precise content of X in S if BX = BX. If BX # BX the concept ¥
is rough (vague) with respect to B or B is the rough content of X in §.

Thus, precise concepts are definable sets in § and rough concepts are
nondefinable sets in § (see [3])

The number
card BX
card BY
is called the accuracy of X with respect to B in 5, and the number

N8 (X)=1=pup (X)

15 called the roughness of X with respect to B in §.

pg (X)) =

4. Classification of rough concepts. Rough -cnncepts can be classified as
follows
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B1) If BX #0 and BX # U then the concept X is roughly definable by

content B in §

B2) If BX # 0 and BX = U then the concept X is externally nondefinable

by content B m §

B3) If BX =0 and BX # U then the concept X internally is nondefinable

by content B in §

B4) If BX =0 and BX = U then the concept X is totally nondefinable

by content B in §.

Let us notice that

C1) If X is precise (roughly definable, totally nondefinable), so is —X

C2) If X is internally {externally) nondefinable then — X is externally

{internally) nondefinable.

Concepts X and Y are surely disjojnt with respect to B in § if
BX BY=0; concepts X and Y are possibly disjojnt with respect to B in §
if BXnBY=4{.

More complicated relation betwen concepts can be defined on the basis
of ideas presented in [1]. The meaning of the above definitions 15 obvious.

5, Rough equality of concepts. Let X and Y be two concepts in § and
let B be a content in §. We introduce the following definitions.

D1} X =, Y if BX = BY (X and Y are bottom equal with respect to B

in §) : ,
D2) X ~, Y if BX =BY (X and Y are top equal with respect to B in §)
D3) X=,Yif X=pY and X =5 Y (X and Y are roughly equal with
respect to B in S).

Bottom equality of concepts preserves the positive regions of concepts;
top equality of concepts preserves negative regions of concepts and rough
equality of concepts preserves the doubtful region of concepts.

It is easy to see that all the above introduced relations are equivalence
relations.

6. Rough inclusion of concepts. Concepts can be roughly ordered by a
rough inclusion of concepts defined as below.

El) X S, Y if BX = BY (X is roughly bottom included in ¥ with respect
to B in §)

E2) X2, Y if BX 2 BY (X is roughly top included in Y with respect
to B in §)

E3) XZ,Y if XSY and X 2,Y (X is roughly included in Y with
respect to B in S).
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The meaning of the above definitions is also obvious. One can also
define other kinds of hierarhies between objects, for cxample: X is finer then ¥
with respect to B in §, in symbols X <Y, if BX = BY and BX = BY.

7. Algebra of concepts. To this end, let us remark that performing boolean
operations on concepts, we get the possibilities listed in the table below.

EE R Ml —x
P P P F P
r r Forp ror.p r
il t rarp rorp [
r r r

Forp rarp

where p stands for precise and r for rough.

These properties cause some dificulties when defining operations on rough
concepts and we shall disscuss this problem in some details in another
paper.
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3. [Mapnse, AHRGART HPADIHEENHOTS DOHTTHT

P. Biane mpenmosn mpi MeHEHHE TeopeTHRD -MHDRECT BEHHOTO N0IX008 K AHAIHIY TOHATRI
B stail paboTe OOKAILIBAETCA, YTO SN0 HIEH MOKHO JCTEC cfopMymnpoRaTe W o000IMT:
B pAMAX TEOPHH NPUGIHEEHHLX MHOKECTE. B ocofeHHOCTH, JacTc Onpeaenenwe ., npudmm-
WEHHOTO MOHATHA M MMCHHO OHD RRIASTCH OPEIMETOM AoApoBHOro HCCAeNOBaHNA.



