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Abstract

This paper we introduces types of completely regular in intuitionistic topological spaces and study the relation
among them. Is also we introduces types of weak completely regular in intuitionistic topological spaces and
study the relation among them. Finally we study the relation between completely regular and weak completely

regular in intuitionistic topological spaces .
Introduction

The concept of fuzzy set was introduced by Zadeh
[15] in his classical paper 1965. After the discovery
of the fuzzy sets much attention has been paid to
generalize the basic concepts of classical topology in
fuzzy setting and thus a subset naturally plays a very
significant role in the study of fuzzy topology which
introduced by Chang 1968 [6],and later by Malghan
and Benchalli in 1981 [10]. In 1983, Atanassov
introduced the concept of" Intuitionistic fuzzy set "
[11,[2].[3].[4] using a type of generalized fuzzy set,
Later, the concept is used to define intuitionistic
fuzzy special sets by Coker [7], and intuitionistic
fuzzy topological spaces are introduced by Coker
[8]. In this direction, the concept of separation axioms
in intuitionistic fuzzy topological spaces which
introduced by Bayhan, S. and Coker, D [5]. Also
concept of intuitionistic topological spaces which
introduced by Coker in 2000 [9].

In this paper we introduce completely regular in
intuitionistic topological spaces. Also we introduces a
weak completely regular in intuitionistic topological
spaces and. Finally we study the relation between
completely regular and weak completely regular in
intuitionistic topological spaces .

Preliminaries

Definition 1.1 [7]

Let X be a non empty set. An intuitionistic set A is
an object having the form

A=(x,A; A; ) ,where A; andA, are subsets of X
satisfying A;NA,=0 . The

set A, iscalled the set of members of A, while
A, is called the set of

nonmembers of A .

Remark

Any subset A of X can be regarded as intuitionistic
set having the for

A=(xANA).

Definition 1. 2 [7]

Let X be anonempty set, and let A =(x, A; A;)
and B = (xB,;B,) be intuitionistic sets
respectively, furthermore, let {A; ; i€ J } be an
arbitrary and onlyif A, €B;and B, € A,, A=B
if and only if ACBand B € A, The family of
intuitionistic sets in X, where A; =(x, Alw,AEz)) .
then A SB if complement of A is denoted by A
and defined by A= (x,A,, A;), A=(xAAS) ,
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SA = (x A%,A;) , UA =(xuA® naA®) ,
NA=(xnAD ,UAP), & =(x0,X),X=(xX 0).
Definition 1.3 [7]
Let X be anonempty set, p € X a fixed element
in X,and let A (x,A, A,) be an intuitionistic set (
IS, for short ).The IS p defined by p= (x, {p}, {p}¢)
is called an intuitionistic point (IP for short) in X .
The 1S p=(x,@,{p}°) is called a vanishing
intuitionistic point ( VIP, for short) in X.
The IS p is said to be contained in A (p €
A, for short) if and only if
p€EA,, and similarly IS P contained in A.
(p € A, forshort) ifand only if p & A, . For a
given IS A in X, we may write A=(U{p:p €
A}) U(U{p:p € A}), and whenever A is not a
proper IS (i.e.,if A is not of the form A=
(x,A;,A;) where A, U A, #X), then A =
U{ p:p € A} hold . In general, any IS A in X can
be written inthe form A=A UA where A=U {p:p
€A} and A=V {p:p € A}.
Definition 1. 4 [7]
Let X and Y be two nonempty sets and f:
X— Y be a function.
a) IfB=(y,B,,B,)isan IS in Y, then the preimage
(inverse image)
of B under f isdenoted by f~1(B) isan IS in X
and defined by f~(B) = (x f~1(B,),f~1(B,)).
b) If A=(x,A;,A,)isan IS in X, then the image of
A under f denoted
by f(A) is an IS in Y defined by f(A) =
(v, F(A1), £(A,)) , where f(A) = (f(A3))".
Definition 1.5 [7],[8]
An intuitionistic topology on a nonempty set X is a
family T of an intuitionistic sets in X satisfying the
following conditions.

1) &,X eT.

(2) T isclosed under finite intersections.

(3) T isclosed under arbitrary unions.
The pair (X, T) is called an intuitionistic topological
space ( ITS,for short).
Any element in T is usually called intuitionistic open
set (10S, for short).
The complement of an I0S in a ITS (X, T) is
called intuitionistic closed set
(ICS, for short).
Definition 1. 6 [ 14]
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Let (X,T) be an ITS and let A=(x,A,,A,) be an
intuitionistic subset (IS’s,for short) ina set X.
The interior (IntA , for short)and closure
(CIA, for short) of aset A of X are defined : IntA
=U{G:GCS A GET},CIA=n{F:ACSF,Fe
T}. In other words: The IntA is the largest
intuitionistic open set contained in A, and CIA is
the smallest intuitionistic closed set contain A
ie, Int AS Aand A C ClA . In the following
definition we give a product of an intuitionistic
set and a product of an intuitionistic topological
space .

Definition 1. 7 [5] ,[14]

Giving the nonempty set X, we define the
diagonal A, as IS in X x X in the following
way: Ay ((xq,%2), {(x1,%2): %3 = X}, {(%1, %2): %, #
X,}). Now we are ready to give the definition of
IP and VIP of the product X X Y.

Definition 1.8. [5]

Let X and Y be two nonempty set’s and (p,q) €
X XY be a fixed element in X X Y, then the IP
(p,q) is contained in U x V ((p.@UX
V, for short) if and only if (p,q) € U, X V,, and
IVP (p:'q) is contained in U x V ((p, qQ € U x
V,for short) ifand only if (p,q) & (U§ X V§)S,
or equivalently (p,q) € (U§ x V§).

Definition 1.9.[12 ]

Let (X,T) be an ITS, then (X,T) is said to be:
a)R(i) ifand only if for each x € X and FEX,Fis
ICS and X & F there exist

U,V € Tsuchthat k€ U,FSV and UNV=0.
b) R(ii) if and only if for each x € X and FE X ,F
is ICS and X & F there exist

U,V €Tsuchthat X€ U,FSV and UNV=7.
¢) R(iii) ifand only if for each x € X and FE X ,F
is ICS and X € F there exist

UV €Tsuchthat X EU,FSV and US V.

d) R(iv) ifand only if foreach x € Xand FE X F
isICS and %€ F there exist

U,V €Tsuchthat ¥ U,FSV and UCSV .
Definition 1.10.[12 |

Let (X,T) be an ITS, then (X,T) is said to be :

a) wR(i) ifand only if for each x € X and FEX F
is ICS and X € F there exist

UV € WO(X) such that ¢ U, FEV and U
NV=@". Where WO(X) is set of

all weak intuitionistic open sets in X .

b) wR(ii) ifand only if for each x € X and FC X,
FisICS and % & F there exist

UV € WO(X) suchthat X€ U,FSV and U
NV=@ . Where WO(X) is set of all

weak intuitionistic open set in X .

Definition 1.11. [15]

A map f: (X, T) — (Y, y) is called intuitionistic-
continuous if the inverse image is intuitionistic -
open set of (Y, y) for every intuitionistic open set of
Y,v).
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Section .2 completely regular and weak completely
regular in intuitionistic topological spaces.

In this section we introduce completely regular in
intuitionistic topological spaces. Also we introduce
a weak completely regular in intuitionistic
topological spaces and study the relation among
them .

Definition 2-1

Let (X, T) be an ITS, then (X, T) is said to be :

a) CR(i) ifand only if foreachx€X and F€X,
FisICS,% & F there exists
a continuous function f
f(F) = {1}, f(%) ={0} .

b) CR(ii) ifand only if foreach x € X and FESX,
FisICS,X € F there exists
a continuous function
f(F) = {1}, (%) ={0} .
Proposition 2-3

Let (X, T) be an ITS, then the following implication
is valid:

CR(i) implies to CR(ii)

: X— [0,1] such that

f : X—[0,1] such that

Proof : CR(i) CR(ii)

Let (X, T) be satisfies CR(i) if for each x € X and
F <X, FisICS X &F there exist a continuous
function f : X—[0,1] such that f(F) =
(1),f0 =(0} . _

Since if X € F then X & F and since f(F) = {1}.Thus
f(%X) ={0} . Therefore (X, T) be satisfies CR(ii) .
The reserve implication in Proposition 2-3is not true
in general. The following counter example show the
cases .

Example 2-4: Let X = {a,b,c} and define T =
{®,%,A,B,C} , where A (x,0,{ac}) , B =
(x,@,{b}), C =(x,0@,@). Define a function f X—
[0,1] by f(a) = f(b) = f(c) = 0. Then (X, T) satisfies
CR(ii), because if a €X , then f(F)=B=
{1},f(3) ={0} and b E€X, then f(F)=A=
(1},£(B) =(0}, finally ceX, then f(F)=B=

{1},f(8) ={0}. But (X, T) is not satisfiesCR(i),
because there is no continuous function satisfies
condition of CR(i) .

Definition 2-5

Let (X, T) be an ITS, then (X, T) is said tobe:

a) CR(i) ifand only if foreachx € X and F €X,
FisIWCS,% ¢ F there exists a continuous function f
: X— [0,1] such that f(F) = {1}, f(%¥) ={0} .

b) WCR(ii) if and only if for each x € X and F
CX, FisIWCS, X ¢ F there exists a continuous
function f : X—[0,1] such that f(F)=
{1}, f(X) ={0} .

Proposition 2-6

Let (X, T) be an ITS, then the following implication
is valid:

WCR(i) implies to WCR(ii)

Proof : WCR(i) ; WCR(ii)
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Let (X, T) be satisfies WCR(i)
and FEX,FisICS X € F there
exist a continuous function f: X— [0,1] such that
f(F) = (1), () ={0} .

Since if X € F then X € F and since f(F) = {1}.Thus
f():() ={0} . Therefore (X, T) be satisfies WCR(ii) .
The reserve implication in Proposition 2-6 is not true
in general. The following

counter example show the cases.

Example 2-7: Let X ={a,b,c} and define T =
{&3, XA B] , where A =(x,{a}) B=(x@, @) and
WO(X) =T U{C,D,E} , where C = (x,@,{b,c}) ,D=
(x,8,{b}) .E = (x0,{ab}) . Define a function f
X— [0,1] by f(a) =f(b) =f(c) =0. Then (X,T)
satisfies WCR(ii) , because if a € X, then f(F) =
C=1{1},f(3) ={0} and b€X, then f(F)=D=
(1},£(b) ={0}, finally ceX then f(F)=A=

{1},f(§) ={0} . But (X, T) is not satisfies WCR(i),
because there is no exist continuous function satisfies
condition of WCR(i) .

3- The Relations Between Completely Regular and
Weak Completely regular

In this section we introduce the relation between
completely regular and weak completely regular in
intuitionistic topological spaces .

Proposition 3-1

Let (X, T) be an ITS, then the following implications
are valid:

if for each x € X

. CRat

CR1) » WCR(1) « WCR:1)

Proof: CR(i) E WCR(i)

Let (X, T) be satisfies CR(i) if for each x € X and
FEX,FisICS, X € F there

exists for E there exists a continuous function f:
X— [0,1] such that f(F) = {1}, f(X) ={0}. Since
every intuitionistic open set is intuitionistic weak
open set,

and FisICS, so that FisIWCS such that f(F)=
{1}, f(X) ={0}.Therefore (X, T) be satisfies WCR(i).
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CR(ii) WCR(ii)

Let (X, T) be satisfies CR(ii) if for each x € X
and F €X, FisICS,X & F there exists a continuous
function f : X—[0,1] such that f(F)=
{1}, f(X) ={0} . Since every intuitionistic open set is
intuitionistic weak open set, and FisICS, so that
is IWCS such that f(F) = {1}, f(X) ={0} .Therefore
(X, T) be satisfies CR(ii) .

Remark 3-2 : by transitive: CR(i)
WCR(i) .

In general the converse of the diagram appears
in Proposition 3-1 is not true in general . The
following counter examples show the cases .
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f(b) ={0}, finally c€X ,hen f(F)=A=
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because there is no exist continuous function satisfies
condition of CR(i) .

Example 3-4: Let X = {a,b} and define T = {®,X A}
, where A =(x,@,{b,c}),

and WO(X)=TU{B,C,D,E} ,whereB =(x,@,0),
C=(x0,{ac}) ,D=(x0,{a,b}), E=(x0/{a}) .
Define a function f X— [0,1] by f(a) = f(b) =
f(c) = 0. Then (X, T) satisfies WCR(ii), because if
a €X, then f(F) =A={1},f(3) ={0} and b €X,
then f(F) = C={1},f(b) =0}, finally c€X then

f(F) =D ={1},f(€) ={0} . But (X, T) is not
satisfies CR(ii) , because there is no exist continuous
function satisfies condition of CR(ii) .Also (X,T) is
not satisfies CR(i), because there is no exist
continuous function satisfies condition of CR(ii) .
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