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Abstr.ct
This paper we infoduc€s t)?es of completely regular in intuitionistic topological spaces and study the relation
among thcn. Is also we intoduces types of weak completely regular in intuitionistic topological spaces and
study the relation among them. Finally we study fte relation between completely regular and weak completely
regular in intuitionistic topological spaces.

Introd uction
The aoncept of fuzzy set was introduced by Zadeh SA = (x, A.r,Ar) , uAi ={ruAft),nafr)) ,
[15] in his classical paper 1965. After the discover] n A,=( r,,n Al'l,u afr) ), O'=tog,X), X=<t,;,Or.

;:J*,,i?,'ff,H,l#n'iTJf*mhf;1, !" n"ii,iil' ii rz
iuzzy setting and thu, 

" 
ru-br"t ,"turattv ;ilr;"';; !"-.x f .a 

nonempty set, p e xafixed element

significant.ite in the study of tuzzy-i"'pJr"iv *r'id ii x-'id let -4' (x,Ar.Ar) be an intuitionistic s€t (

in-troduced by Chang 1968 [6],and 
-later 

byTMalghan IS. for short ).The IS p defined by F= (r {p}, [p]")
and Benchalli in istr 1l0i. In 1983, AtanJssov is called an intuitionistic point (tP forshort) in x.
introduced the conc€pt od Intuitionistic fuzzy sa " The. 

_ 
fS. ij=(:<,o, {p}") is called a vanishing

I!,t2l,t3l,t4l using a type of gen eftliz.d tu271 set, intuitiqristic point (VlP, for short ) in X'
Lutir, tfr" 

- 
*n.rpi is used io define intuitilnistic The tS p.is said to be contained in A (p e

tuzzy special seti by Coker [7], and intuitionistic A, for short) ifandonlyif
fuzzy topological spaces afe introduced by Coker p e Al , and similarly IS ii contained in A.

[8]. in this diiection, the concept of separatiori axioms (it e A,forshort) if andonlyif p 4 A.. For a

in intuitionistic fuzzy topoiogical spaces wfiich given IS A in X,\e may write A=(u(p:p e
introduced by Bayhan. S. and Coker, D [5]. Also A]) u (u {it: i, e A}). and whenever A is not a

concepl of intuitionistic topological spaces which proper IS ( i.e., if A is not of the form A =
intsoduced by Coker in 2000 [9]. (x,Ar,A2) where A, u A2 +x), then A =
In this paper we intoduc€ completely regular in u{b:p €A) hold.ln general, any IS A in x can

intuilionistic topological spaces. Also we introduces a be written inthe form A=AuA whereA=u[p:p
weak completely regular in intuitionistic topological e A] and A =U {ii: p e A} .

spaces and. Finally we study the relation between Definition 1.4 [71
completely regular and weak completely regular in tet X and Y be two nonempty sets and f:
intuitinistic topological spaces . X--.l Y be a function.
Preliminaries a) lf B= (y,Br,B2) is ur IS in Y, then the preimage
Definition 1.1 [7] (inverse image)
LetXbe anon empty s€t. An intuitionistic set A is ofB under f isdenoted by f-l(B) isan tS inX
an object having the form and defined by f-l(B) = (:gf-1(Br),f-'(Bz)).
A = (:9 A,.A2 ) ,where A, and 42 are subsets of X b) lf A =(r Ar, Az) is an IS in ! then the image of
satisfling ArOA2=@. The A under f denoted
set A, is called the set of members of A, while by f(A) is an IS in Y defined by f (A) =
A, is called the set of 0,f(Ar),f(Az)), where J(a) = (r(ag))".
nonmembers of A. Definition 1.5 [7],[81Remerk An intuitionistic topology on a nonempty set X is a
Any subset A of X can be regarded as intuitionistic family T ofan intuitionistic sets in X satisfiing the

set having the for following conditions.A=(x,A,A") (1) 6,x €r.
Delinition 1.2 [7] (Z) T is closed under finite intersections.
Let X be a nonempty set,and let A=(x,A1,Ar) (g) f is ctosea undo. arbitrary unions.
and B = (x,B1,Br) be intuitionistic sets Thepair oiT) is called an intuitionistic topological
respectively, furthermore, let {Ai ;ie J } be m space ( ITS,for short).
arbitrary and only if Al e 81 and Bz 

-c 
Az , A = B Any element in T is usually called intuitionistic open

if andonly if AqB and BqA,The family of set (lOS, for short).
intuitionistic sets in X.where A; -1x,e{t),nf')1 . The complement of an IOS in a ITS (x,T) is

then AgB ifcomplement of A is denoied by A called intuitionistic closed set

and defined uyA=' (x,er, Al), A = (x,Al,Ai) , (lcs,forshort)'
Delinition 1.6 I l4l
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l,€t O(T) be an ITS and let A=(:<,Ar,A2) be an

intuitionistic subset (ls's, for short) in a set X .

The interior (lntA, for short)and closure
(ClA, for short) of a sot A of x are defined : IntA
-u{ G : G c A. G€ T}.CtA =n{ F: A c F, F €
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
i.e., IntA q A and AqClA.lnthe following
definition we give a product of an intuitionistic
set and a product of an intuitionistic topological
spac€ .

Definition l. 7 l5l ,1141
Giving the nonempty set X, we define the
diagonal A* as IS in X x X in the following
way; A* ((xr, xr), {(x1, x2): x, =x2),{(xr,x2):x1 +
xr]). Now we are ready to give the definition of
IP ard VIP of the product X x Y.
Definition l.& [51
l,et X and Y be two nonempty set's and (p,q) e
X x Y be a fixed element in X x Y, then the IP
(p, q) is contained in U x v ((p, q) u x
V, for short) if and only if (p, q) e U1 x Vl , and

Ivp (p,q) is contained in U x V ((p;O € U x
V,for short) if andonly if (p,q) c (Ui x Vi)c,
or equivalently (p,q) e (Ui x vi).
Delinition 1.9.[12 |
tet (X, T) be an ITS, then (X, T) is said to be :

a)R(i) ifand only if for each x E X and Fg X, F is
ICS and ie F there exist
U,V € TsuchBat i € U, Fq V and UnV= 6.
b) R(ii) ifand only if for each x € X and Fg X,F
is ICS and i e F rhere exist
U,v €Tsuchdlat ieu,Fcv and UnV=6.
c) R(iii) ifand only if for each x € X and Fe X,F
is ICS and iEFthereexist
U,V eTsuchthat i eU,FgV and UgV.
d) R(iv) ifand only if for each x € x and Fq x ,F
is ICS and i e F there exist
U,V ETsuchthat ie U, f . V and Ue V- .

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 FE X,F
is ICS and i C F there exist
U,V e WO(X) such that i€U,Fqv and U
nv=d. where wo(x) is set of
all weak intuitionistic open sets in X.
b) wR(ii) ifand only if for each x e X and Fe X,
F is Ics and i e F th€re exist
U,V € WO(X) such that ieU,FsV and U
nv=d . Where WO(x) is set of all
weak intuitionistic open set in X.
Definition l.ll. u5l
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) .

Section .2 completely regular and weak completely
reguhr in intuitionistic topologicol sprces .
In this section we introduce completely regular in
intuitionistic topological spaces. Also we iltroduce
a weak completely regular in intuitionistic
topological spaces and study lhe relation among
them .

Dcfinition 2-l
Let (X,T) be an lTS, then (X,T) issaid tobe:
a) CR(i) ifandonlyif foreachx€X andFgX,
F is ICS,i E F there exisls
a continuous funclion f : X-r [0,1] such that
(F) = t1], (i) ={0} .

b) CR(ii) ifand only if for eacl x e X and F g X,
Fislcs,i e F there exisls
a continuous functioo f : X---+ [0,1] suclr that
(F) = t1], (i) ={o} .

Proposition 2-3
Let (X, T) be an tTS, than the following implication
is valid:
CR(i) implies ro CR(ii)

Proof: CR(i) cR(iD
Let (X, T) be satisfies CR(i) if for each x e X and
F gX, FislCS ieF $€re exist a continuous
tunction 1 ' X---+ [0,1] such $at f(F) =
t1] , (i) ={o} .

SinceifiCp ttren i e p and since f(F) = [1].Thus
(i) ={0} . Therefore (}(T) be satisfies CR(ii).
The reserve implication in Propoeilion 2-3is not true
in gen6al. The following counter example show the
c5ses .

Erample 2-4: Let X = {a, b, c} and define T =
{6,i,e"n,c}, where A = (r0,{a,c}), s =
( x, 0, [b)), C =\x,O,01. Define a firnction f: X-
[0,1] by f(a) = f(b) = (c) = 0. Then oCT) satisfies

CR(ii), because if a€x, then (F)=E=
(1) , (e) ={0} and b € x, rhen (F) = A =
t1l ,f(5) ={o}, finally cex,then f(F)=B=
{1},(a)={0}. But ([T) is not satisfiescR(i),
becaus€ therc is no continuous function satisfies
condition of CR(i) .

Delinition 2-5
Let (X,T) be an ITS, then ()LT) issaid tobe:
a) CR(i) ifand only if for each x e X and F g X,
F is IWCS,i e F there exists a continuous function f
' x---i [0,1] such that f(F) = t1), f(i) ={0} .

b) WCR(ii) if and only if for each x € X and F
q X, F is IWCS, i E F there exiss a continuous
tunction f . X--+ [0,1] such that (P) =
t1), (i) ={o} .

Proposition 2-6
Let (X, T) be an ITS, then the following implication
is valid:
wcR(i) implies to wcR(ii)
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cR(ii) wcR(ii)
Let (X, T) b€ satisfies CR(iD if for each x e X
and F gX, FislCS,i E F there exists a continuous
function f : X---.r [0,1] such that f(F) =
iO , (i) ={0} . Since every intuitionistic open sel is

intuitionistic weak open set, and FislCS, so that
is IWCS such that (F) = U], (i) ={0} .Th€refore
(x,T) be satisfies CR(ii) .

ISSN: 1813 - 1662

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

In general the converse of the diagram appears
in Proposition 3-1 is not true in general . The
following counter examples show lhe cases.
Example 3-3: L€t X = {a, b, c} and define T =

i6,i,14n) , where A = (r0,{a,b}) ,B =(*b,bl
and wO(x) =Tu [C,D,E,F,G,H,l,l,KL,M) where
c= (r{a),[b,c]), D = (a{bi,{a,c}), r =(x,0,{ci),
r =( x 0, {b)), G = ( r 0, {a}),H =(x,b,{a,c)), | =
( x, 0, {b, c}) , J =( x, {c}, {a, b}), K =( x, [b, c], 0), L
=lx,{a,c),O!,M = (r{a,b),0) Define a tunction f:
x+ [0,1] by f(a) = f(b) = f(c) = 0. rhen (X, r)
satisfies WCR(i), because if a € X. then (F) = e =
[l].(a) =(0] and bEx.then f(F)=D=tl).
(U)=lOt. finally ceX .then (F)=A=
t1), (t) ={0} . But (X,T) is not satisfiescR(i),
because there is no exist continuous function satisfies
condition of CR(i) .

Example 3-4: Let X = {a, b} and define T = i6,I,A}
, where A : ( :( 0, {b, ci) ,
and WO(X) = T u [8, C,D, E] ,whereB =lx,o,Al ,
c = (x,0,{a,c}),F (x,0,{a,bl), e = (x,0,[a]) .

Define a tunction f: X- [0,1] by f(a) = f(b) =
f(c) = 6. 11l* ([T) satisfies WCR(ii), because if
a € x, then (F) = I = {1}, (e) ={0} and b E x,
then f(F)=e =U),f(b) ={0}, finally cex,then
(F) = D = {1), (e) ={0} Bur (Xr) is not
satisfies CR(ii), because there is no exist continuous
tunction 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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Let (X,T) be satisfies WCR(D if for eaci x e X
and F gX, Fis ICS i e F there
exist a continuous function f: X---r [0,1] such that
(F) = u), (i) ={0}
Since ifi € F then i E F and since f(F) = [1].Thus
(i) =tOt . Thoefore ([ T) be satisfies WCR(ii) .

The reserve implication in Proposition 2-6 is not true
in gerreral. The following
counter example show the cases .

Exrmpl€ 2-7: a", 1 ={a,b,c} and define T =

{6,Ea,s} , where A= (x,0,{ai) B =(x$,Ol and
WO(X) -T u {C, D, E} , where C = (x,@,{b,c\l ,D=
(x,O,{b)l .E = (x0,{a,b}) . Define a function f:
x+ [0,1] by f(a) = f(b) = f(c) = 0. Then (X,T)
satislies WCR(ii), because if a e X, then f(F) =
e= (1i.(5) =10) and b €x. then (F)=D=
tl). f(6) ={o}. finally c E x .then f(F) = [ =

t1],(a) =(O) . But (X, T) is not satisfies wCR(i) ,

because there is no exist continuous function satisfies
condition of WCR(i) .

3- The Relations Betweetr Completely Regular and
Werk Completely regular
In 0tis section we introduce the relalion between
completely regular and weak completely regular in
intuitionistic topological spaces .

Proposition 3-l
Let (X, T) be an ITS, th€n the following implications
are valid:

Proof:CR(i) - WCR(|)
Let (X, T) b€ satisfies CR(i) if for eacn x e X and

FgX.FislCS, ieF th€re
exists for E there exists a continuous function f:
x---r [0,1j suci that f(F) = {1}, (i) ={0}. Since
every intuitionistic op€n set is intuitimistic weak
open set,

and FistCS, so that FislWCS such that f(F) =
Ul , (i) ={0).Tterefore (X,T) be satisfies WCR(i).
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