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Abstract:

Our goal in this paper is to give definitions of pre-
Tichonov and pre-Hausdorff intuitionistic special
topological spaces, and study relationships between these
spaces with intuitionistic special topological spaces (X,
To,1) and ( X, To,2) and topological spaces (X, T1) and
(X, T2)

Introduction :

After the introduction of the concept of fuzzy sets by
Zadeh [5], several researches were conducted on the
generalizations of the notion of fuzzy set. An
Intuitionistic fuzzy special set (IFSS for short) A is an
object having the form <x, Al, A2> where Al and A2
are sub set of a non empty fixed set X, satisfying the
following A1NA2 = @ . The set Al is called the set of
member of A, while A2 is called the set of non- member
of A ss coker [2]. Every sub set A of a non empty set X
is IFSS having the form <x, Al A°>. Some Boolean
algebra operations on IFSS is defined by Coker [2] as
follows :

Let X be anonempty set and IFSS's AB where A
=<x,A1,A2 , B=<x, B1, B2> respectively. Furthermore,
let {Ai:1{ € J} be an arbitrary family of IFSS's in X.
Then

@ AcCB«<AlCBlL A A2DB2;

(i) A=B<> AcCB A ADB ;

(ii) A=<x, A2, Al> ;

(iv) FA=<x,ALAl>, SA=<x, A2, A2>;

(V) UAi=<x,UA{® NAi® > nAi=<x NA{Y,
UA{® >

(Vi) @*=<x, @, X>,X* =<x, X, 0>

An intuitionsitic fuzzy special topology (IFST for short)
on anon empty set X is a family T of IFSS's in X
containing @* , X* and closed under finite intersection
and arbitrary union [2]. In this case the pair (X,T) is
called an Intuitiunistic fuzzy special topological space
(IFSTS for short) , any IFSS in T is known as
Intiotionistic fuzzy special open set (IFSOS for short) in
X. Now we construct two IFSTS's when (X,T) be IFSTS,
in the following way To,1 ={ FG: Ge T} and To,2 = {
SG : Ge T}, and two topological spaces T1 = {G1 : G =
<x,G1,G2> €Trand T2={G2:G=<x,G1,G2>
eT}.

Now let (X,T) be IFSTS, then (X,T) is said to be satisfy
Tichonov separation axiom if

V x,Vy,x#2y eX,x#2y,dAe T, dBeT

stx eA AyeB,xgB Ay ¢gA;

and it's satisfy Hausdorff separation axioms if

VX Vy xyeX,x#y dA BeTst

xeA AyeB,A(1B=0g*

where an element x in a IFSSA means by
xeA=<x,Al A2> & x €eAland x € A2)

Pre Intuitionistic fuzzy special Topological Spaces
Definition 2.1 :[3]

Let A be any IFS'S in (X,T), when A =< x, Al, A2 >,
then A said to be

i- Intiotionistic fuzzy special pre open set (IFSPOS for
short) if there exist Ge T suchthat AC G C clA

ii- Intuitionistic fuzzy special pre closed set (IFSPCS for
short) if there exist B closed set in X such that Int
ACBCA

Proposition 2.2 :

Let (X,T) be IFSTS, then AC X is pre open in X iff
AC Intcl A

Now next proposition shows some relationships between
IFSPOS and IFSPCS and it's prove is direct.

Proposition 2.3 :

Let (X,T) be IFSTS and A is IFSOS in X, then the
following are equivalent .

i- AIisIFSPOS

ii- Ais IFSPCS

iii- A C IntclA

Remark 2.4 :

Every IFSOS ( IFSCS) is IFSPOS (IFSPCS) and the
converse is not true in general

Proof :

Let A be IFSOS then AC cl A

Since Ais IFSOS in X then ACAC cl A

Example 2.5 :

Let X = {1,2,3) defined T by

T={ 0, X A B}whenA=<x@,{23}>

B =<x, {2}, @ > then

C=<x{1,2},@> C Intcl C=Xis

IFSPOS but not IFSOS

Remark 2.6 :

Let (X,T) be IFSTS, if Ais IFSPOS in X and BC AC
cl B, then B is IFSPOS in X.

Proof :

Since A is IFSPOS in X, then there exist G T such that
ACGC clA but BCAC clB

ThenBCACGC clAcCclB , ie.BCGcCclB
Then B is IFSPOS.

Remark 2.7 :

The set of all IFSPOS is not necessary to be IFSPOS,
since the intersaction of two IFPOS is not necessary to be
IFSPOS in general as shown by the example.

Example 2.8 :

Take X ={1,2,3} and A=<x,9,{2,3} >
B=<x,{2},0>, C=<x ,{1,2},@>and D = <x,
{3},9>

And defined Ton X by T = {0, X0, A, B} then C, D
are IFSPOS but CND is not.




Tikrit Journal of Pure Science Vol. 11 No.(1) 2006

3. Pre-Tichonov Separation axiom on Intuitionisitic
Fuzzy special topological Spaces

In this section we introduce pre-Tichonov separation
axiom on IFSTS.

Definition 3.1 :

Let (X,T) be IFSTS, then (X,T) is said to be satisfy pre-
Tlchonov separation axiom (P-Tich for short) if for each
X,y € Xsuch that x 2y

Then there exist two pre open sets U and V such that (x
eUandygU) and (x ¢Vandy €V)

Remark 3.2 :

Every Tich-space is P-Tich space but the converse is not
true in general is shown by the example .

Example 3.3 :

Let X = {1,2,3} defined T={d, X, A} where
A=<x,{1},9>, B=<x,{12},d>, C=<x,
{13}, 2>

Then p.o (X) ={ 0, X1, A, B, C} , then (X,T)is
P-Tich space but not Tich space .

Theorem 3.4 :

Let (X,T) be IFSTS, then the following are equivalent ;
() (X,T)is P-Tich;
(i) (X,To,1) isP-Tich;
(i) (X,T1) is P-Tich .
Proof :

(i= i) let xyeX
A2 >
Vpy=<y,B1,B2> st x eUpx ,x ¢Vpy and

Y € Vpy ,y € Upx , thus xe Al and x¢A2

And yeBl , y¢B2 also x¢gBl , yeAl

Since FUpx = <x, Al, A1°> & FVpy = <y,B1,B1° >
Thenxe Al and xg A1l° soxeFUpx , xgVpy

st X#y = 3J Upx=<x, Al,

= x¢Bl when xeB2 andsince Bl() B2=0
sox eB1°

Thus x ¢ FVpy . Similarly y e FVpy

And x ¢ FVpy . Therefore (X, To, 1) is P-Tich. ;

(it = iii) take x,y €eX suchthat x #y

= 3 FUpx = <x,Al Al1° > &FVpy = <y, Bl,
B1® >

InTo,1 when two open sets Upx = <x,Al, A2>;
And Vpy = <y,B1,B2 in T st xeFUpx

x¢ FVpy and y € FVpy and y¢ FUpx . Thus
xeAl andnotinBl and yeBl notin Al
therefore (X,T1) is P-Tich. ;

i —> 1 let x#y and x,yeX =
dxeAl, x¢Bl and yeBl and ygZAl
Where Al1,B1 inT1.

PutUpx and Vpx inT where

Upx = <x,Al,A2 > and Vpy = <y,Bl1,B2>
So Upx and Vpy satisfy P-Tich axiom,

Therefore (X,T) is P-Tich.

Proposition 3.5 :

Let (X,T) be P-Tich, then

® (X, To,2) is P-Tich ;

(i) (X, T2) is P-Tich.

Proof :

(1) let(X, T) be P-Tich and take two elementsin X
say X,y suchthat x#y

= 3 Upx = <x,Al,A2>, Vpy = <y,B1,B2>
st xe Upx , yeVpy andxg Vpy , yé& Upx
Thus xeAl and x¢A2 and yeBl

And y¢B2 also x¢Bl , ygAl
Since SUpx = <x, A2°, A2 > and

SVpy = <y,B2°,B2 > . So x €A2° and
yeB2°® thus x € SVpx A ye SVpy

similarly y¢ SUpx A xg SVpy

therefore (X, To,2) isP-Tich.

In similarly we can prove (it)

Remark 3.6 :

The converse of the last proposition is not true in general.
The following example shows the case.

Example 3.7 :

Let X= {1,2,3} and put A=<x, {2}, {1}> B=<
X, @, {3} >

C=<x,{3},{2} > defined T on X by
T={0,X0,A B, C,AUB, BUC, ANB, ANC,

BN C} we cansee that (X, T) isnot P-Tich., but (X,
To, 2) and

(X, T2) is P-Tich.

4. Pre-Hausdorff Space on Intuitionist Fuzzy Special
Topological Spaces

Definition 4.1 :

Let (X, T) be IFSTS, then (X, T) is satisfy pre-
Hausdroff separation axiom (P-Haus. For short ) if for
each x , yex such that x # y then there exist two pre
opensets U andV st xeU andyeV ,UNV =@*
Proposition 4.2 :

Let (X, T) be P_Haus. IFSTS, then ;

(i)- (X,To, 1) , (i))- (X, T1) , (iiQ)- (X, To,2)

(iv)- (X, T2) are P-Haus.

Proof ; direct

Remark 4.3 :

The converse of proposition 4.2 is not true in general , is
shown by the example .

Example 4.4 :

(i) Take X={1,2,3} and Z=<x,{1},{3}>, W=
<x, {3}, {2}>,

K=<x, {2}, {1} > and

Defined T = {0, X0, Z, W, K, ZUW , ZUK, WUK ,
ZNW , ZNK , WNK}

We see that T is not P-Haus but To,1 and T2 are P-
Haus.

(i) let X={1,2,3,4} and Z=<x, {4}, {2,3} >,

W =<x,{3},{1,2} >, K=<x,{2},{14}>,
M=<x,{1},{3,4}> and T={0,X,Z W, K, M}

U { all pair wise intersection and union }

We see that T0,2 is P-Haus but T is not .

(i) let X={1,2,3} and Z=<x, {1}, {2} >
W=<x,{2},{1}>, K=<x{3},{13} > and
T={0,X0,2Z W,K, ZUK, WUK, ZNW, ZNK3 , we
see that T1 is P-Haus. But T is not.

Proposition 4.5 :

Let (X,T) be IFSTS suchthat (X,T1), ((X, T2)) is
P-Haus. Then (X,T) is P-Haus.

Proof :

Let (X, T1) be P-Haus. Then for each x,y ex and X
7y

d U=<x,Al,A2> and V=<y,B1,B2> €T
such that

x €Al,yeB1, A1(1B1 =@ sox €U

and yeV and U(V=@ ie. (X, T)isP_Haus.
To prove (X, T) is P_Haus, when (X, T2) is P_Haus.
Take x, ye X and x£y
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= JU=<x,Al,A2> and V=<y,B1,B2>

And U,VeT st xeA2° , yeB2°

And A2° (1B2° =@ , then A2UB2 = X and we have
AlNA2=0,

B1(1B2 =@ then

[(A1[1A2) (B1] U [(A1[1A2) (1 B2)]1=0
WegetU(V=0@* ie (X1, T) isP-Haus.

Proposition 4.6 :
Let (X, T) be IFSTS such that (X, To,1),

((X, To, 2)) is P- Haus., Then (X,T) is P-Haus.
Proof :

To prove (X, T) is P-Haus. Let (X, To,1) be P-Haus
= Vx, VyeX

and x#y

3 Upx= <x,Al,A2>and Vpy=<y,B1,B2> €T
st x € FUpx and ye FVpy and

FUpx () FVpy =@* , Sox € Upx , yeVpy and
Upx() Vpy =@* So (X,T)is P-Haus.

Similarly we can prove (X,T) is P-Haus.

When (X,To,2) is P-Haus.

Remark 4.7 :

-i- (X,T1) and (X, T2) are independent notion, the
examples 3.7 and 4.4 shows this case.

- {i- Every P-Haus space is P-Tich, but the converse is
not true in general. The next example shows this case.
Example 4.8 :

Let X ={1,2} and U=<x, {1}, {2} >

V=<x ,{2},@> and T={0 ,XO,U,V,UAV

}
Then (X,T) is P-Tich, but not P-Haus.
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