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Abstract
Rough set theory has a significant importance in many fields. For
example, some branches of artificial intelligence, such as
inductive reasoning, automatic classification, pattern recognition,
learning algorithms, classification theory, cluster analysis,
measurement theory and taxonomy. Also, in the domains of
Medicine, Pharmacology, Banking, Market research and
Engineering the rough set theory has demonstrated its usefulness.
The main aim of this paper is to describe some topological
properties of rough sets and open the door about more accurate
topological measures of data mining.
Keywords: Rough Sets; Topological Spaces; Rough
Approximations; Data Reduction; Data Mining; Rule Extraction.

1.Introduction

Rough set theory, proposed in [18-23], is a good
mathematical tool for data representation. Its methodology
is concerned with the classification and analysis of missing
attribute values, uncertain or incomplete information
systems and knowledge, and it is considered one of the
first non-statistical approaches in data analysis [7,10,12].
The fundamental concept behind it is lower and upper
approximations of a set, the approximation of sets being
the formal tool of knowledge discovery and data mining
[24, 25,30-33].

The subset generated by lower approximations is
characterized by certain objects that will definitely form
part of an interest subset, whereas the upper approximation
is characterized by uncertain objects that will possibly
form part of an interest subset. Every subset defined
through upper and lower approximation is known as rough
set. If we considered a topological space instead of
approximation space we will generate topological rough
sets using many topological notions such as pre-open
sets[1,26-29,42].

Over the years rough sets have become a valuable tool in
the resolution of various problems, such as: representation
of missing (uncertain) or imprecise knowledge; knowledge
analysis; identification and evaluation of date dependency;
reasoning based an uncertain and reduct of information
data [2-6,8,9,11].

The extent of rough sets applications used today are much
wider than in the past, principally in the areas of data
mining, medicine, analysis of database attributes and
process control. The subject of this paper is to present the
topological properties of rough sets [43-45].

The key to the present paper is provided by the exact
mathematical formulation of the concept of approximate
(rough) equality of sets in a given approximation space.
An approximation space is understood as a pair (U, R),
where U is a certain set called universe, and R c U xU
is an indiscernibility relation. In the basic construction of
the theory, R is assumed to be an equivalence relation.

The aim of this paper is to describe some topological
properties of rough sets, introduced in [18] and
investigated in [18-23].

Moreover, we give further study on Pawlak rough sets and
introduce new examples and proofs to simplify some
rough set theory concepts.

This paper is structured as follows:

In Section 2, we study the notion of rough sets in an
approximation space and investigate some of its
properties. The notion of topological rough sets and its
relation with Pawlak rough sets are discussed in Section 3.
The main goal of Section 4 is to spotlights on the notion of
a topological rough classes and investigates some of its
properties. Pre-topological rough sets is one of the
topological generalizations of topological rough sets and it
is the details of Section 5. Section 6 studied the relative
topological rough classes. The conclusion work appears in
Section 7.

2. Basics of Pawlak rough sets

The following illustrations about rough sets can be found
in [18-23, 34-41].

Definition 2.1 Let A = (U, R) be an approximation space.
The equivalence classes U/R of the relation equivalence
relation F will be called elementary sets (atoms) in A.
Definition 2.2 Let A = (U, R) be an approximation space.
Every finite union of elementary sets in & will be called a
composed set in A. The family of all composed sets in A
will be denoted by com (A). The family com (A) in the
approximation space A = (U, R) is a topology on the set U.
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Definition 2.3 Let A = (U, R) be an approximation space;
and let ¥ be a certain subset of ii. The least composed set
in A containing X will be called the best upper
approximation of X in 4, and is denoted by R( X ). The

greatest composed set in 4 contained in X will be called
the best lower approximation of X in &, and is denoted by

R(X).

Definition 2.4 Let X is a subset of an approximation space
A= (UR). The set Bnd(X)=R(X)=R(X) is
called the boundary of X in A The sets
Edg(X )= X —R(X) and

Edg( X )= ﬁ( X )— X are referred to as an internal

and external edges of ¥ in A, respectively.
For a subset X of an approximation space A = (U,R), we

have Bnd( X)= Edg( X )U Edg( X).

Since the approximation space A = (U,R),
defines uniquely the topological space
7, =(U,com(A)), and com(A) is the family of all
open sets in 1z , and U / R is a basis for 1, then 15 is a
quasi-discrete topology on U, and com(A) is both the set
of all open and closed sets in tg. Thus , R( X )and

R( X') can be interpreted as the interior and the closure
of the set ¥ in the topological space 1y, respectively.
Definition 2.5 Let A = (U, R) be an approximation space,
and let X be a subset of U. The set X is called rough in A if
and only if R( X )# R( X ), otherwise, ¥ is an exact set
in A,

Example 2.1 Let U={a,b,c,d} and
R={(a.a)(ac)(ca)(b,b)(cc)(d,d)} be an
equivalence relation on U, then A= (UR) is an
approximation space. The set of atoms of A is

U\R={{a,c},{b}.{d }}, for X ={a,d} we have

R(X)={d}andR(X )={a,c,d }, ie.,
R(X )#ﬁ( X) in A, then X is a rough set in
A= (UR).

Some properties of the approximations are given
in the following proposition.
Proposition 2.1 Let A = (U, R) be an approximation space,
and let ¥ and ¥ be subsets of 1T, then we have:

(i) R(X)c X cR(X).

()  R(U)=RU)=U, R(¢)=R(¢)=4¢.
i) R(R(X)=R(R(X)=R(X).

(iv)  R(R(X)=R(R(X)=R(X).
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™  R(XUY)=R(X)UR(Y).
vi)  R(CXNY)=R(X)NR(Y).
i) R(XNY)c R(XHNR(Y).
(vii)  RCXUY )2 R(XHUR(Y).
x) R(X=Y)DR(X)-R(Y)

®  R(X-Y)cR(X)-R(Y)

3. Topological rough sets and its properties

The main purpose of this section is to point out
that the concept of rough sets have a purely topological
nature [26-29,42]. At the same time a more general notion
of a topological rough set will be considered, which has an
independent interest, since its construction depends on a
different approach than that due to Pawlak in [18].

Definition 3.1 Let (U,7) be a topological space. The
topology ? defines the equivalence relation Rr on the
power set P (U) given by the condition:
(X.Y)eR 1ff int(X)=int(Y) and
cl(X)=cl(Y).
Definition 3.2 Let (U,7) be a topological space, and ¥,
Y be subsets of U. The class RO(U ) of subsets of U is
called a topological rough class if for every X and ¥ in
RO(U), we have int(X)=int(Y) and
cl( X )=cl(Y).
Example 3.1 Let U= {a,b,c} with the topology
r={U,¢,{a}, b} }, then the equivalence classes of the

equivalence relation R are

P(U)/R ={{{a}faci}ib}ibelic){ab})

Then each element in P(U )/ R_ is a topological rough

set.
Example 3.2 Let R be an equivalence relation on a set U;

let T be the set of all subsets X of U, such that if X € X

and (X,y)€R then ye X.

then = is a quasi-discrete topology on U, and topological
rough sets in the topological space (U ,7 ) are the same as
Pawlak rough sets in the approximation space A = (U, R).

Example 3.3 Let U ={a,b,c,d,e} with the
equivalence relation
R={(a,a)(b,b)(ab)(b,a)(c.c)(d.d) (ee)}

Then the  equivalence classes of R are

U\R={fabl,fclfd}{e}}. Then the

discrete topology generated by the equivalence relation E

quasi-
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. ={U.¢,{c}.{d }.{e},{a,b}.{c.d },{c.e}
J{d.e}{ab,c}{ab,d} {ab.e},
{c,d,e}.{ab,d,e}{ab,ce} fab,cd}}

Extending Pawlak's terminology and according to
Example 3.3, we have:

(i)Any subset X of U and X €7, is a rough set, for
instance, the subset X ={a,C} such that
int(X )={c} and cl( X )={a,b,c}.

(ii)The element ¢ in the rough set X = {&,C }surely
belongs to {a,c} since C €int{a,C}, but the element a
possibly belongs to {a, c} for @ € cl {a,c}.

Lemma 3.1 For any topology 7 on a set U, and for all
x,y in U, the condition X € Cl({y}) and Yy €Cl({X})

implies Cl({Xx })=cl({y}).

Lemma 3.2 If 7 is a quasi-discrete topology on a set U,
then Y €Cl({X})implies XeCl({y}) for all

X,yeU.

Proposition 3.1 If 7 is a quasi-discrete topology on a set
U, then the family {CI({X }):X €U } is a partition of U.
Proof: Suppose that C = {CI({X }):X €U }, then

@) Since XecCl({X}) for all XxeU, then
L{Jcl({x})zu.

(i) For any X,y €U, either Cl({x})=Cl({y})
or  cl({xPNcl({y})=¢, such  that if
C|({X})ﬂC|({y})#¢ then there is an element
ZeU such that ZecCl({Xx})and zecCl({y}), then
by Lemma 3.1 and Lemma 3.2, we have X €Cl({z})
and yecl({z}), and we have

cl({z})=cl({x})=cl({y}), hence
cl({xH=cl({y}) or cl({xHNcl({y})=¢ for

every X # Y, hence [ is a partition of the set IT.

Proposition 3.2 For every quasi-discrete topology 7 on a
set U, there is an equivalence relation R on U, such that a

subset ¥ of U is open in (U,7) if and only if X e X,
(X,y)eR,then Ye X.
Proof: The relation R defined by R={(X,y):X,y €U

and X € C|({ Y })}is an equivalence relation satisfies the

condition of the proposition.

Theorem 3.1 Pawlak rough sets are exactly the same as
rough sets in a quasi-discrete topology.

Proof: Follows from Proposition 3.2.
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In the following we give an example to illustrate
the above theorem.

Example 3.4 Let U = {a,b,c,d }with the equivalence
relation

R={(a,a){b,b)(a,c) c,a)c,c),(d,d)}. Then
A= (U ,R ) is an  approximation  space, and
U/R={{a,c},{b},{d }}is the class of elementary
sets of Rin & And for X U , such that X ={b,C},
we have R(X )={b} and ﬁ( X)={a,b,c},ie. the
subset X is a Pawlak rough set in the approximation space
A=(U,R). Now the topology on U generated by R,

which has U/R as a base is given by:
tp ={U.9,{b}.{d },{a,c}.{b,d },{a,b,c}

Jqac.d}}

for the same subset X = {b,C },  we have
int(X)={b} and, cl( X )={a,b,c} ie. a rough set
in the topological space (U,7; ). Hence Pawlak rough

Then

sets are the same as rough sets for a quasi-discrete
topology 7p.
In the classical papers of Pawlak [18-23] , he

mentioned the term rough set in two places with different
meaning.

1-The subset X of the approximation space A =(U ,R)
is called arough setif R( X )# ﬁ( X).

2-If A =(U,R) is an approximation space, then the
relation =~ defined by X ~Y iff R(X )=R(Y ) and

R( X )= R(Y ) is an equivalence relation on the power
set P(U). An equivalence class of P(U )/ = is called a
rough set [18].

Wiweger in [29] followed Pawlak and used the
same terminology. We see that it is useful to avoid
confusion between the two concepts by replacing the term
topological rough set by topological rough class and the
rough set defined in [18] by Pawlak rough class.
Accordingly, Pawlak rough classes are exactly the same as
topological rough classes and Pawlak rough sets are
exactly the same as rough sets for a quasi-discrete
topology.

4. An alternative description of topological
rough classes

Definition 4.1 Let (U,7) be a topological space. The
rough pair in (U,7 )is a pair(M ,N ), where M and N
are subsets of U, satisfying the following four conditions

(1)M is an open seti.e., M € 1.
(2) N is a closed seti.e., N € 7€.
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B McN.
(4) The set N — cl (M) contains a subset Z that satisfies the

conditions int(Z )=¢ and N —cl(M )ccl(Z).
Proposition 4.1 For any subset X of a topological space
(U,7), the pair (int(X ),C|( X)) is a rough pair in

(U,7).
Proof : Let M =int(X ) and N =cl( X ), then
Mer and Nert M cN, Such that

int(X)c X ccl(X). Define the  subset
Z=X-cl(M), since Xccl(X)=N, then
X—-cl(M)cN-cl(M) ie. ZcN-cl(M).
For int(Z )=¢, suppose that Int(Z )# @, then there
exist an open set such that
GcZ=X-cl(M)ie. Gc X and Ggcl(M)
, ieGcX and G&M, ieGc X and
G¢int(X ), and this contradiction, then must
int(Z)=¢. Finally, for N —cl(M)ccl(Z)let
aeN-cl(M)then aeN and agcl(M). 1If
aeX, then ae€Z . Hence aecl(Z). 1r @ X
and @€ N =cl( X ) and @& Cl(M ), let G be an open
set containing a, i.e. a € G, but aeCl( X)), then by
cl(X)GNX #4¢, but
aeG-cl(M)=GNN [C|( M )]C which is an open set
containing a, then G| [C|( M )]C (X #¢ hence
GN [ X —=cl(M) ]#¢ Hence G(Z#¢ and
aecl(Z). consequentty N—cl(M)ccl(Z).

Proposition 4.2 For any rough pair (M,N )in the

definition of

topological space (U,7), there is a subset X of U, such

that M =int(X ) and N =cl( X ).

Proof : Let (IM,N )be a rough pair and let Z be a subset

of U, satisfies that Int(Z)=¢, Z < N —cl(M )and
N—-cl(M)ccl(Z).Define X=MUZ,

then:

For M=int(X), we prove that M cint( X )and

mt(X)cM . For Mcint(X), since X =M UZ,
then McX, int(M ) cint( X ) but
M =int(M),  hence Mcint(X). For
int(X)cM let aeint(X), hence 8 €X je.
a € M U Z and we have three cases:

hence
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I aeM ord)aecZ or (I) acMNZ : We
prove now that these three cases are two only by proving

that M (1Z =¢. To this end suppose that M (1Z # .
Then there is an element ® such that X € M and
X €Z ., But ZcN-ckM). Then xeN and
XgC(M)ie. X¢ M ,ie. XeM and X ¢ M , and this
contradiction. Hence M (1Z =¢. Now X=MUZ,
then M=X—-Zand Z=X-M.Now if I) ae M
holds then int( X ) M |, and if (Il) @ € Z holds, then
aeX—-—Mie aeX anda¢ M ,hence ag X -7
ie, ag X, hence agint( X ), ie. if agM we
have & ¢ int( X )and this proves that int( X )c M .
) For N=cl(X ). Since X =MUZ, then
c(X)=cl(MUZ) ie.
cd(X)=cl(M)Ucl(Z), but McN ie.
cl(M)ccl(N), hence
cl(X)ccl(N)Ucl(Z) ie.
c(X)cc(NUZ), but Zc N such that
ZcN-cl(M),then cl(X)ccl(N)=N.
On the other hand,
N=cl(N)=cl [cl(M)U(N-cl(M)]
=cl(cl(M )Ucl(N —cl(M))
=cl(M)Ucl(N —cl(M)).
But N-cl(M)ccl(Z), then
CcI(N—-cl(M))ccl(2). Consequently
Ncc(M)Ucl(Z)=c(MUZ)=cl(X).
Example 4.1 Let U = {a,b,c,d ,& } with the topology
r={U.g.{a}{c}.le}.{ce}be}fac}lae}.
{acelibcel}{abe}{abcel} '
Then for the subset X = {d,e} we have
int( X )= {e }and cl(X)={b,d,e}, then
(int( X ),cl( X ))=({e},{b,d,e}) is a rough pair in
(U,7).
Example 4.2 Let U = {a,b,c,d } with the topology
r={U..{a}.{c}.{ac}.{b.d}.{ab.d},

.Then
{c,b,d}}
the pairs ({a},{a,b,d })and ({C},{C,b,d }) are
rough pairs in (U,7), but the pair ({C},{@,C })is not a
rough pair in (U,7).
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Theorem 4.1 For any topological space (U ,7), the pair

(M, N) is a rough pair iff there exists a subset X of U such

that M = int(X) and N = cl (X).

Proof: The proof is given from Propositions 4.1 and 4.2.
The subset X, corresponding to the rough pair

(int( X ),Cl( X'))is not unique in the topological space
(U ,T ) , as illustrated in the following example.

Example 4.3 Let U = {a,b,c,d } with the topology
r={U,r,{a},{c}{a,c},{b,d}.{ab,d},

. For th
bed i) e
rough pair ({@ },{a,b,d }) there are two subsets
X ={a,b}and Y ={a.,d }such that

int( X )=1int(Y ) and cl(X)=cl(Y).

Definition 4.2 Let (U ,T) be a topological space; and let
the class RO(U ) be a topological rough class in (U,7)
. We define the function f: P(U)/R ——>PA(U)
C by FOXY)=(@nt(X)el(X)),  and
XY eRO(U), where P(U)/R_ is the set of all
topological rough classes in (U,7) and PA(U ) the set
of all rough pairs in (U,7).

It follows from the above definition that
f( X,Y ) does not depend on the choice of X and Y in

the equivalence class RO(U ) as illustrated by the
following example.
Example 4.4 Let U :{a,b,c} with the topology

r={U ,¢,{a},{a,b}} be a topological space. Then
P(U)/R. ={{{a}.fa,c}}{{b}.{b,c}}fc}
{ab}} '
e f({{a},{a,c}}):(int{a},cl{a}):.
(int{a,c}cl{a,c}h)=({atlU)
Theorem 4.2 For any topological space (U ,T) the
FUOX,Y ) =(@nt(X ),cl(X))  and
X € RO(U ) is a one to one and onto from the set of all
topological rough classes onto the set of all rough pairs in

(U,7).

Proof: For the one to one part, let (X1,Y1) and
(X2,Y2) be two topological rough classes in (U,7),
and  let  F((XLY1)=f((X2Y2)).  Then

(int(X, ),cl(Y, )= (int( X, ).cI(Y, ).

function

Hence
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int(X,)=int(X,) and cl(Y,)=cl(Y,) then
(X,,X,)eR,, hence X ,X, belong to the same
element of P(U )\R_, hence (X1,Y1)=(X2,Y2).

For the onto part, Proposition 4.2 ends the proof.
5. Pre-topological rough classes

In Pawlak approximation space A = ( U,R ), the
topological space (U,COM(A)) is generally a quasi-
discrete space, in which intClI( A)=cCl(A) for any
AcU . Thus every subset 4 in Pawlak space is pre-

open. Using another space (U ’T), which is not quasi-
discrete, so it is possible to use pre-open concepts since

PO(U,7)# P(U ). In this space, forany AcU , we
have

int(A)c p.int(A)c Ac pcl(A)ccl(A). This
implies decomposition for the boundary region
(C|( A)—int(A)), which enlarges the range of a
membership and consequently helps in applications.
Definition 5.1 Let (U,7) be a topological space. Then

we define the equivalence relation 77_ on the set P(U), by
(X,Y)en, if p-it(X)=p-int(Y) and
p-cl(X)=p-cl(Y).

Definition 5.2 Let (U ,T) be a topological space, the

class I' is called a pre-topological rough class if it
contains all subsets ¥ and ¥ of [II, with

p-int( X )=p-int(Y ) and p-cl(X)=p-cl(Y)

Example 5.1 Let U ={a,b,c,d}, with topology

T = U ’¢’{a}’{b }’{C}a{a:b },{a,C },
{b,c}.{ab,c}

Then the pre-topological rough classes in (U 7) are

P(U)/n. ={{fa}{ad}}{{b},{bd}}
{{eh{ed}}{{g}.d 1},
{{fab}.{abd}j{facifacd}}{bc},
{bcd}},
{@bc},U}}

The set P(U)/n,
topological rough classes in a topological space (U ,7 ) is
a partition of the set P(U ).

6. Relative topological rough classes

of all pre-

E2
1JCSI
www.lJCSl.org



1JCSI International Journal of Computer Science Issues, Vol. 8, Issue 3, No. 2, May 2011

ISSN (Online): 1694-0814

www.lJCSILorg

Definition 6.1 Let (U ,7) be a topological space, and for
X cU let (X,z, ) be a subspace of (U,7). The

topology 7y on X defines the equivalence relation RTX
on the power set P (X) such that ( X1,X2)e RTX iff
int, (X1)=int, (X2) and
cl.(X,)=cl(X,), for X,,X, eP(X).
Definition 6.2 Let (U ,7) be a topological space, and let
( X,7y ) be asubspace of (U,7), where X U . The
collection P( X )/ R, is a partition of P (X), and any
class e P( X))/ RrX is called a relative topological

rough class.
Definition 6.3 Let (U,7) be a quasi-discrete topological

space, and let ( X ,7, ) be a subspace of (U,7 ), where
X cU isanopensetin (U,7).1f P(U)/R_ is the

collection of all topological rough classes in (U ,7 ), then

we call the collection

[P(U)/R Tx ={[XNW]:
[W]eP(U)/R, }
topological rough classes in (U ,7).

the sub-

Proposition 6.1 Let (U,7) be a quasi-discrete space,
( X,z ) be a subspace of (U,7), and let X be open in
(U,7).Then P(X)/ RTx =[P(U)/R. 1.

Proof: We can rewrite the above equality as follows:
[P(U)/R, 1 ={[XNW]:
[W]eP(U)/R.} |

Now, let [ A]€ P(X)/R, . then there are subsets
A ...., A, of X such that

mt, (A )=int, (A )=---=mt, (A,), and
Clx (A )=cly(A)=--=cly(A)

but each 7, -open is also 7 -closed, such that (U ,7) is
a quasi-discrete space, since X is open and closed in

(U,7), then

int( A )N X =int( A, )N X nd
=---=int( A, )N X

cl(A)NX =cl(A, )N X =---=cl(A, )N X ie,
thereis [W ] € P(U )/ R_ ,such that
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XN[W]e[P(U)/ R, ]y and [A] =[W]NX.

The following example study the cases when the
topology in the above proposition is not a quasi-discrete
topology, and the subset X of I is open and study the case
when X is not open.

Example 6.1 Let (U,7) be a topological space, where
U ={a,b,c,d} and
r={U.¢,{c},{a,b},{a,b,c}}, let
XcU such  that X ={b,c,d }, then
Ty ={X,¢,{ch{b},{b,c}} and (X,7y) is
the subspace of (U,T ), then the relative topological

rough classes in (U ,7) are:
P(X)/R, ={{{b}{bd}}{{ciicd}},
{{d }}{{b.c}},

But the topological rough classes are:

RU)/R =
{{&},b}.8d},bd}}.{d,€d}},4d} ). @b}, abd}}
{{ab,c}}{fac}.{b,ciib,cd}}f{acd}}}
Then the sub-topological rough classes in (U ,7) are:
[PCAU)/R ]y =
{{b}.0},bd}}. (), 6d}},{d} ), {3, bd}
{{b.c}}{{c}.{b,ci.{b,cd}}f{cd}}}

We observe that P(X )/ R, < [P(U)/R_ ]y where
T is not a quasi-discrete topology and X & 7. Also, we
observe that [ P(U)/R_]y is not a partition of X. If
Y er,say Y ={a,b,c}, then (Y,z, ) is a subspace of
(U ,T ) , and in this case the relative topological rough
classes are :

P(Y)/Ry ={{{a}.{b}}{{c}}{{ab}}.
{{a.c},{bc}}} '

The sub-topological rough classes are:

[P(U)/R. ]y ={{{a}.{b}}{{c}}.
{{ab}}if{{ac}ibc}}} '

Then we observe that: P(Y )/ R, < [P(U)/R,],.

The following example study the case when the
topology 7 is a quasi-discrete and the subset X is open
and is not open.

Example 6.2 Let (U ,7) be a quasi-discrete space, where
U ={a,b,c,d } and
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r={U,¢.{a},{d },{a.d }.{b.c}.{b,c.d },

,  then
{ab,c}}
the topological rough classes in (U ,T ) are
P(U)/R =

{{fa}}{ib}{c}}i{d}}{{a.b}.fac}}.
{fd}},{Hel),Hd} ed}},{dbe}}, {ded} )
{abd},acd}}} '
Let XcU such that X={ab,Cc}, then
7, ={X,¢p,{a},{b,c}} and the

rough classes are:

[P(U)/R I ={{@}}{bciifo}ici}
{{fab}fac}}} ’

but the relative topological rough classes are

P(X)/R, ={{{a}}{{bhLic}}{{ab},
{a,c}}i{b.c}}} ’

then we have

sub-topological

P(X)/R_=[P(U)/R 1. for

Xer.
if X ¢r, say X ={a,cd}, then (X,r) isa
subspace of (U,7), such that

o ={X".¢.{a}{d}{c}{ad}{ac}{cd}},

then the sub-topological rough classes are:
[P(U)/Rr],. ={{{a}}{{c}}i{d }}i{a},
{a,c}}ffad}}i{d}.{cd}},
{{ac}}ii{c.d}}f{ad}.facd}}}

and the relative topological rough classes are:
P(X")/R. ={{{a}}{{c}}{{d}}.
Had tac)iied )y ’
then we have P(X")/R. c[P(U)/R ...

Let (U,7) be a topological space. If ( X,z )
is a subspace of (U,7 ), then
If T is not a quasi-discrete space, and X < U, then
P(X)/ Ry c[P(U)/R, ]y.
If 7 is a quasi-discrete space, and
P(X)/ Ry =[P(U)/R ]x.
But if 7 is a quasi-discrete space, and X & 7, then
P(X)/ Ry c[P(U)/R,]y. The class
[ P(U)/R_]y isnota partition of X in general.

X €7, then
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7. Topological Rough sets with tools for data
mining

The great advances in information technology have made
it possible to store a great quantity of data. In the late
nineties, the capabilities of both generating and collecting
data were increased rapidly. Millions of databases have
been wused in business management, government
administration,  scientific and  engineering  data
management, as well as many other applications. It can be
noted that the number of such databases keeps growing
rapidly because of the availability of powerful database
systems. This explosive growth in data and databases has
generated an urgent need for new techniques and tools that
can intelligently and automatically transform the processed
data into useful information and knowledge. One of the
processes used to transform data into knowledge is
knowledge discovery in database.

Rough sets and topological rough sets constitute a
consistency base for data mining; they offers useful tools
for discovering patterns hidden in data in many aspects.
Although rough set approach deals with discrete data,
rough set is commonly used in conjunction with other
techniques connected to coded on the dataset.

Data mining technology provides a new thought for
organizing and managing tremendous data. Topological
rough sets are one of the important tools for knowledge
discovery and rule extraction. This tool can used to
analyze intact data, obtain uncertain knowledge and offer
an effective tool by reasoning.

8. Conclusion

We conclude that the emergence of topology in the
construction of some rough set concepts will help to get
rich results that yields a lot of logical statements which
discover hidden relations between data and moreover,
probably help in producing accurate programs. Also, the
topological rough generalizations of rough sets will help to
define topological rough measures which can used to
finding the attribute missing values in information
systems.
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