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Abstract:

In This paper we introduce the nation of =— Connectedness in
Intuitionistic Fuzzy Ideal Bitopological Space . we obtain several
properties of =— Connectedness in Intuitionistic Fuzzy Ideal
Bitopological spaces and the relationship between this notion and other
related notions.
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1. Introduction

The concept of " fuzzy sets " interdused by Zadeh [7] in 1965 .
The idea of ™ intuitionistic fuzzy sets " was firt published by Atanassove
[5.,6]in 1986, 1988 .
Then Coker [2 , 3] introduced ™ intuitionistic fuzzy topological space "
using intuitionistic fuzzy set in 1996 , 1997 . The notion of " ideal in
intuitionistic fuzzy topological space " was introduced by A.Asalam and
S. A . Alblowi [1] in 2012.
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Kelly introduced the concept of "bitopological space" as extension of
topological space [4] in 1963
Mohammed (2015 ) introduced the notion of " intuitionistic fuzzy ideal
bitopological space™ [9] .

The purpose of this paper is to introduce and study the notion of " * —
connectedness in intuitionistic fuzzy ideal bitopological space " .
We study the notion of " pairwise * — connected intuitionistic fuzzy ideal
bitopological space” .
2. Preliminaries :
Definition 2.1. [7] :-
Let X be anon—empty setand I =[0,1] be the closed interval of the
real numbers . A fuzzy subset p of X is defined to be membership
function u: X - I, such that u (X) €1 for every x € X The set of all
fuzzy subsets of X denoted by IX .
Definition 2.2[5] :-
An intuitionistic fuzzy set ( IFs, for short) A is an object have the form :
A={<x,up(x),va(x) >;x € X} , where the functions p, : X -1,
v, ¢ X — I denote the degree of membership and the degree of non —
membership of each element x € X to the set A respectively ,and
0<pus (x)+va(x) <1, for each x € X . The set of all intuitionistic
fuzzy sets in X denoted by IFS ( x) .
Definition 2.3.[ 3] :-
0.=<x,0,1> , 1.=<x,1,0> are the intuitionistic sets

corresponding to empty set and the entire universe respectively .
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Definition2.4.[2] :-
Let X be a non — empty set . An intuitionistic fuzzy point ( IFP , for short
) denoted by x(« gy is an intuitionistic fuzzy set have the form

<x,a,B>; x=y
x(“'ﬁ)(w:{<x,0,1> ; X%y

and a,B €[0,1] satisfy a+ 8 <1 . The set of all IFPs denoted by

, Where x € X is a fixed point ,

IFP (x) . If € IFs (x) . We say the x(, 5y € A if and only if @ < u,(x)
and 8 = v,(x),foreachx € X .

Definition 2.5. [2] :-

Let =<x,up x),va(x)> , B=<X,ug (x),vg(x)> be two
intuitionistic fuzzy sets in X . A is said to be quasi — coincident with B (
written AgB ) if and only if , there exists an element x € X such that
Up (x) > vg(x) or va(x) <upg(x) , otherwise A is not quasi —

coincident with B and denoted by AgB .

Definition 2.6. [2] :-

Let x(qp) € IFP(X) and € IFS (X) . We say that x(, gy quasi — coincident
with A denoted x,gyq A if and only if , a>va(x) or B <y (%),
otherwise x4 g is not quasi — coincident with A and denoted by x4 g)d
A.

Definition 2.7.[2] :-

Let x(qp be an intuitionistic fuzzy point in X and
A={<x,up x),va(x) >, xe€X}an IFSin X . Suppose further o and

B are real numbers between 0 and 1 . The intuitionistic fuzzy point x4 g)
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is said to be properly contained in A if and only if , o < p, (x) and
B>valx).

Definition 2.8.[2] :-

An intuitionistic fuzzy point x4 g) is said to be belong to an intuitionistic
fuzzy set A'in X, denoted by x(op) € Aif o < ppy (x) and B = va(x) .
Proposition 2.9. [3] :-

Let A,B belFSsand x (a, B) anIFP in X . Then

1- AjBeA<B

2- AgB & A £ B¢,

3- X(op) €A S X(qp)TAC,
4- X(ap) A S Xp) & A"
Proposition 2.10. [8] :-
For A, B € IFS and x4,y € IFP (X) , we have :
A <Bifandonlyif ,for xg) € Athen xg) € B —i
ii- A<Bifandonly if, for xg qAthen xp qB.
Lemma 2.11. [10] :-
Let A, B and C be intuitionistic fuzzy sets . If q(A U B) , then CgA or
CqgB.
Definition 2.12. [3] :-
An intuitionistic fuzzy topology ( IFT , for short ) on a non empty set X

is a family t of an intuitionistic fuzzy set in X such that
(i)o.,1.€er,

(1)G; NG, et,forany G, ,G, €T,

(1) U Gj € T, for any arbitrary family { G;:i€]} S .
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In this case the pair (X, t) is called an intuitionistic fuzzy topological
space ( IFTS, in short) .

Definition 2.13. [3] :-

Let (X, t) be an intuitionistic fuzzy topological space and

A={<x,up X),va(x) >, x € X} be an intuitionistic fuzzy set in X
then , an intuitionistic fuzzy interior and intuitionistic fuzzy closure of A
are respectively defined by

int (A) = A" =U{G: Gisan IFOSin X and G € A}
cd(A)=A=n{K:KisanIFCSinXandACS K}.

Definition 2.14. [3] :-

A non — empty collection of intuitionistic fuzzy sets L of a set X is
called intuitionistic fuzzy ideal on X ( IFI, for short ) such that :
(i)IfAeLand B <A = B € L (heredity)

(i)IfAeLand Be L= AVvB €L (finite additivity ) . If (X,t) be
an IFTS , then the triple (X, t,L) is called an intuitionistic fuzzy ideal
topological space (IFITS, for short) .

Definition 2.15. [1] :-

Let (X,t,L)bean IFITS. If € IFS (X) . Then the intuitionistic fuzzy
local function A*(L,t) (A", for short) of Ain (X, t,L) is the union of

all intuitionistic fuzzy points x( gy such that:
A (L,t) =V{X@p :AAUEL , forevery € N(x¢p,T)} , Where
N (x(q gy T ) is the set of all quasi — neighborhoods of an IFP x(, gy in T

. The intuitionistic fuzzy closure operator of an IFS A is defined by

24


https://jutq.utq.edu.iq/index.php/main

University of Thi-Qar Journal Vol.12 No.1 Mar 2017
Web Site: https://jutg.utg.edu.iq/index.php/main
Email: journal@jutq.utq.edu.iq
cI*(A) =AVA*, and t*(L) is an IFT finer than t generated cl*(-) and
defined as
(L) ={A: cI*(A®) = A°}.

Lemma 2.16. [8] :-
Let (X,t,L)beanIFITSand Bc A c X. Then
B*(TA, LA) = B*(T, L) NA.

Lemma 2.17. [8] :-

Let (X,t,L)beanIFITSand Bc A c X. Then

cla(B) =cl*(B)nA.

Definition 2.18. [8] :-

An intuitionistic fuzzy set (IFS) A of intuitionistic fuzzy ideal
topological space( X, t,L) is said to be *-dense if cI*(A) = X.

An intuitionistic fuzzy ideal topological space (X, t,L) is said to be
*-hyperconnected if IFS A is *-dense for every IF open subset A # @ of
X.

Lemma 2.19. [8] :-

Let (X,t,L)beanIFITS foreachv e 1%t} = (t,)" .

Lemma 2.20. [8] :-

Let (X,t,L) bean IFITS, AcYcXand Y € t. The following are
equivalent

(1) Ais*-IFopeninY, (2) Ais*-IFopenin X .

Proof :- (1)= (2) let A be *-IF openin Y .Since Y € T c t*, by lemma
(2.19),Ais*-IFopen inX.
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Let A be *-IF open in X . By lemma (2.19) , A=ANY is *-IF open in
X.2)=(01).
Definition 2.21. [8] :-
Two non empty intuitionistic fuzzy sets A and B of an intuitionistic
fuzzy ideal topological space (X, t,L) are said to be intuitionistic fuzzy
* — separated sets ( IF = — separated sets , for short ) if cI*(A)dB and
Aqcl (B).
Definition 2.22. [8] :-
An intuitionistic fuzzy set E in intuitionistic fuzzy ideal topological space
(X, t,L) is said to be intuitionistic fuzzy * — connected if it can not be
expressed as the Union of two intuitionistic fuzzy * — separated sets .
otherwise , E is said to be intuitionistic fuzzy * — disconnected .
If = X, then X is said to be intuitionistic fuzzy * — connected space .
Definition 2.23. [8] :-
Let t; and T, be two intuitionistic fuzzy topologies on a non — empty set
X . The Triple (X, T, ,T,) is called an intuitionistic fuzzy bitopological
space ( IFBTS , for short ) , every member of t; is called t; —
intuitionistic fuzzy open set (t; — IFOS) , i € {1, 2} and the complement
of t; — IFOS is t; — imtuitionistic fuzzy closed set (t; — IFCS ) ,
ie{1,2}.

Example 2.24.[8] :-
Let X ={e,d} and A,B€IFS (X) such that
=<x,(0.3,0.1),(0.5,0.6) >,
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B=<x,(02,04),(07,03)> . Let t; ={0_.,1_,A} and 1, =
{0.,1.,B}betwo IFTSon X . Then (X, 1y, 1, ) isIFBTS.

Definition 2.25.[8] :-

Let (X,7,,7,) bean IFBTS, A € IFS (X) and x( gy € IFP (X) . Then
A is said to be quasi — neighborhood of x, g if there exists a t; — IFOS
B, i€{1,2} such that x, qB <A . The set of all quasi —
neighborhoods of xp in (X,7,7,) is denoted by
N(x@ gy, 7i) 0 € {1,2}.

Definition 2.26.[8] :-

An intuitionistic fuzzy bitopological space (X,t;,T,) with an
intuitionistic fuzzy ideal L on X is called intuitionistic fuzzy ideal
bitopological space ( X, t;,T,, L) and denoted by IFLBTS

Example 2.27. [8] :-

LetX = {e}and A,B € IFS(X) such that=< X,0.3,0.5 >,
B=<X,02,04> . Let (X,74,7,) be an IFLBTS , where 7, =
{0.,1., A}andt,={0.,1_.,B}.IfL={0_.,A,C:C €IFS (X) and
C <A}beanlIFLonX.Then (X,ty,7,)is IFLBTS.

Definition 2.28. [8] :-

Let (X,ty,T,, L) be an IFLBTS and € IFS (X) . Then the intuitionistic
fuzzy local function of A in (x,t;,T,,L) denoted by A*(L,t;),i€
{1, 2} and defined by as follows :

A'(L,t) =V{x@p :ANU &L  forevery € N(x g, 7 )} i€{12}.
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Definition 2.29. [8]:-
Let (X,t;,T,) be an IFBTS and € IFS (X) . Then intuitionistic fuzzy
interior and intuitionistic fuzzy cloure of A with respect to t; , i € {1,2}
are defined by :
Ty —int(A) =v{G: GisaTt; — IFOS,G < A}.
Ti—cl(A) =A{K:Kisat; —IFCS,A <K}.
Proposition 2.30.[8] :-
Let (X,t,,T, ) bean IFBTS and € IFS (X) . Then we have :
(i) ;—int(A)<A,ie{1,2}
(ii) t; —int (A) is a largest t; — IFOS contains in A
(iii)Aisat; — IFOSifandonly if t; —int (A) = A
(iv) Ty —int (t; — int (A)) = 1; — int (A) .
(VJA<Tt—c(A),ief{1,2}.
(vi) Tty —cl (A) is smallest T; — IFCS contains A .
(vii)Aisat;— IFCSifandonly if t; —cl (A) = A.
(viii) ;i —cl (= cl (A)) =1, — cl (A)
(iX)[ti—int(A)]¢ =1 =cl(AY),i€{1,2}.
(X)[ti—cl (A)]¢ =1, =int (A°),i € {1,2}.
Definition 2.31. [8] :-
We define * — intuitionistic fuzzy closure operator for intuitionistic fuzzy
bitopology t; (L) as follows :
T; —cl"(A) = AVA*(L,T;) for every A € t; —IFS (X) .Also , ti(L) is
called an intuitionistic fuzzy bitopology generated by t; — cl* (A) and
defined as :
(L) ={A: 1y —cI"(A®) = A°,i € {1,2}}.
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Note : tj(L) finer than intuitionistic fuzzy bitopology t; , (i .e 1; <
(L)
Remark 2.32. [8] :-
(I)fL={0.}= A" (L,ty)) =1, —cl(A), forany A € IFS (X)
=1 —c*(A)=AVA'(L,ty) =AvVTti—cl(A) =1 —cl(A)
=1 ({0.})=r1,i€{1,2}.
(ii ) IFL = IFS (X) = A*(L,t;) = 0. , forany A € IFS (X)

=71 —c*(A)=AVA*(L, ;) =AvO0_.=A

= t; (L) is the intuitionistic fuzzy discrete bitopology on X .

3. Main Results
3.1 * — Connectedness in Intuitionistic fuzzy Ideal
Bitopological Spaces
Definition 3.1.1 :-
Two non empty t; — intuitionistic fuzzy sets A and B of an intuitionistic
fuzzy ideal bitopological space (X,t;,t,,L), i € {1,2}, are said to be
intuitionistic fuzzy = — separated sets (t; — IF * — separated sets , for
short) ,i € {1,2} if
T; —cl* (A)gB and Ag t; — cl (B)
Propoition 3.1.2 :-
Let A and B be an t; — intuitionistic fuzzy * —separated sets in IFLBT
(X,1;,712,L) , A, B are two non empty t; — intuitionistic fuzzy =
—separated sets such that A; <A and B, <B then A; and B; are
T; —intuitionistic fuzzy = —separated sets in X , i € {1,2} .

Proof :-
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Since A; < Aand B; < B, we have
T —cl"(A)) <ty —cl*(A) and t; — cl(B;) < t; — cl(B) , Since A ,B are
T; — Intuitionistic fuzzy * —separated then ,
T; — cl*(A)gB and gt; — cl(B) ,i € {1,2}
Therefore t; — c1*(A)gB we get t; — cl*(A,){B;
And gr; — cl(B) , and also we get A;qt; — cl(B;) , i € {1,2}
Then A; and B, are t; — IF = —separated .
Theorem 3.1.3 :-
Let A be t; —intuitionistic fuzzy open set (t; —IFOS) ,i € {1,2} and B be
* —T; — Intuitionistic fuzzy open set in intuitionistic fuzzy ideal
bitopological space (X,t;,t,,L) . Then A and B are t; —IF *
—separated sets in X if and only if ,AgB .
Proof :-
(=) suppose that AgB , then exists an element x € X such that
Ha(X) > vg(x) or va(x) < pg(x), and since
Acti—c"(A)and S T; — cl(B) ,i={1,2}
This implies g, _ ¢+ a)(X) > vg(X) OF v, _c17(a) (X) < pp(x)
ANd pp () > Vy—ae) (X) OF va(X) < Hy-aee)(X) o 1 € {1,2}
Then t; — cl*(A)gB and Aqgr; — cl(B) ,i € {1,2}
This is contradiction . Hence B .
(<) Suppose that B .
By proposition (2.9 ) , we have A < B¢
Since B€ is t; — intuitionistic fuzzy closed set, i € {1,2}
Therefore , t; — clI*(A) < t1; —clI*(B¢) =B , i€ {1,2} » 1; — cI*(A) <
B¢
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Hence by proposition (2.9 ), we get t; — cI*(A)q(B*)°.
Then t; — cI*(A)gB ... (1)
Let < B¢, since B¢ is * —t; —IFCSin X .
Therefore , t; — cl(A) < t; — cl(B¢) = B¢ ,i € {1,2}
Hence by proposition ( 2.9 ) , we have t; —cl(A)q(B®)¢ ,then t; —
cl(A)3B
SinceAC t;—cl(A)and S t; — cl(B) ,i € {1,2}
Thus Agt; — cl(B) ...(2)
From (1) and (2) we get A and B are t; — IF = — separated sets in X .

Proposition 3.1.4 :-

Let A be an x —t; —IFCS and B is an t; —IFCS , i € {1,2} in intuitionistic
fuzzy ideal bitopological space (X, t;,1,,L).

Then A and B are t; —IF * — Separted sets in X if and only if B .
Proof :-

(=) suppose that A, B are t; —IF * — separated sets in X .

= 1; —cl*(A)gB and gt; — cl(B) ,i € {1,2}

Since A'is * —t; —IFCS , then t; — cI*(A) = A, i € {1,2}, we get AGB
(<) Suppose that AgB

Since Ais * —t; —IFCSand B is t; —IFCS ,i € {1,2}

Therefore , t; — cl*(A) = Aand t; — cl(B) = B, i € {1,2}

We get t; — cI*(A)dB and Aqrt; — cl(B)

Hence A, B are t; —IF = —separated sets in X .

Definition 3.1.5 :-
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An t; —intuitionistic fuzzy set (t; —IFS) A of intuitionistic fuzzy ideal
bitopological space (X,t;,t,,L) is said to be * —t; — dense if 1; —
c*(A) =X,ie€{1,2}
An IF ideal bitopological space (X,t;,T,,L) is said to be x
—hyperconnected if t; —IFS A is * —t; —dense for every t; —IF open
subset A = @ of X ,i€ {1,2}.
Theorem 3.1.6 :-
Let (X, Ty, T,,L) be an intuitionistic fuzzy ideal bitopological space and
A B are t; —intuitionistic fuzzy sets such that A, B cYc X . Then A
and B are t; —IF * —separated in Y if and only if A, B are t; —IF *
—separated in X .
Proof :- It follows from lemma ( 2.17 ) that t; — cI*(A)dB and Agr; —
c(B),i€{1,2}.
Proposition 3.1.7 :-
Let A be an T; —intuitionistic fuzzy open set (t; —IFOS ) and B is an
* — T; —intuitionistic fuzzy open set (x —t; —IFOS ) in IFLBTS
(X,11,T2,L) . Then the sets C,B = AA B¢ and CgRA=BAAC
are t; —IF * —separated in X .
Proof :-
Since C4,B =AAB¢,CyB < B¢
T; — cl*(CpB) < t; — cI*(B€) = B€ because B€ is x — 1; —IFCS,
By proposition (2.9 ) we get
T; — cl*(CAB)q(B®)¢ = t; — cI*(CAB)gB ,1i € {1,2}
Since CkRA<B
Therefore t; — cl*(C,B)GCgA ... (1)
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CpA < A°
T; — cl(CgA) < T1; — cl(A®) = AS,i € {1,2}
T; — cl(CgA) < A€
= 1; — cl(CgA)F(A%)C,i € {1,2} = 1, — cl(CgA)FA,i € {1,2}
Since C,B<A
Then t; — cl(CgA)GCAB ... (2)
From(1)and (2)weget, CoB, CgA are t; —IF = —eparated set in X ..

Proposition 3.1.8 :-

Let A be an * — t; —intuitionistic fuzzy closed set (* — t; —IFCS ) and B
be  t; —intuitionistic fuzzy closed set (t; —IFCS ) in IFLBTS
(X,t1,72,L) . Then the t; —IFS C,B = AAB® and CgA = BA A€ are
T; —IF * —separated sets in X, i € {1,2}.

Proof :-

Since Ais* —1; —IFCSand Bisan t; —IFCS,i € {1,2}
SoA=r1;—cl"(A) and B = 1; — cl(B)

CABSA= 1,—cl"(CaB) < 1y —cl"(A) =A,i€{1,2}

By proposition ( 2.9 ) we get

T; — cl"(CAB)gA®

Since CgA < A°, then t; — cI"(CAB)GCgB ... (1)

Since CgA < B=1; — cl(CgA) < 1; —cl(B) =B, i € {1,2}

By proposition (2.9 ) we get

T; — cl(CgA)gB*

Since Cp,B < B¢, then 1; — cl(CgA)GCAB ... (2)

CaB, CgAare T; —IF * —separated sets in X .
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Theorem 3.1.9 :-

Let (X,ty,T,,L) be IFLBTS . Then A and B are two Tt; —IF *
—separated sets if and only if there exists an t; —intuitionistic fuzzy open
set (t; —IFOS )U and * — t; —intuitionistic fuzzy open set V (*
—1; —IFOS) , i € {1,2}

Suchthat A <U,B <V, AGVand BgU.

Proof :-
(=) Suppoe that A, B are t; —IF * —separated sets .
= 1; — cl"(A)dB and Ag t; — cl(B)
Now put V = (t; — cI*(A))¢and U =( t; — cl(B))°©
SoUis t; —IFOSand V * —t; —IFOS , i € {1,2}
Then V€GB and AqU®
By proposition (2.9)weget Ve < B =B <Vand A< U
S0 A < (ti — cl(B))¢and B < (t; — cI*(A))€
Since BS 1; — cI(B) and since t; —cl*(A) = AVA*(L,t;) , i€{1,2},
then AC t; — cl*(A)
Then A< V¢and B< U¢
Therefore , AGV and BgU .
(<) Suppose that there exist U be t; —IFos and V be * —t; —IFOS in X
such that A< U,
B<V,AgVand BqU.
Now U€is t; —IFCS and V€ isan * —t; —IFcsin X, i € {1,2}
Since AgV and BGU , then A< V¢ and B< U°€.
Since A< Uand <V, thus U¢ < A®and V¢ < B¢
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SinceA<SVe =1, —cl*(A) < 1; — cI*(V®) = V€
Because V€ is x —t; —IFCS
= 1; — cI"(A) < V¢ < B¢, since BS U°
=1, —cl(B) < T1; — cl(U€) = U€, because U is T; —IFCS ,i € {1,2}
Thus t; — cl(B) < U® < AC
By proposition (2.9) t; — cI*(A) < B¢,
Then t; — cI*(A)GB ... (1)
T —cl(B) < A= T1; — cl(B)§A,then Aqt; — cl(B) ... (2)
Hence A, B are t; —IF = — separated sets
Definition 3.1.10 :-
An 1; —intuitionistic fuzzy set E in intuitionistic fuzzy ideal bitopological
space ( X, T, ,T,,L) is said to be intuitionistic fuzzy * — connected if it
can not be expressed as the Union of two intuitionistic fuzzy * —
separated sets . Otherwise , E is said to be intuitionistic fuzzy
* — disconnected . If = X, then X is said to be intuitionistic fuzzy * —
connected space . And we shall denoted it by (t; —IF * —connected sets ,
for shorti € {1,2}).
Theorem 3.1.11 :-
Let A and B be t; —intuitionistic fuzzy * —separated sets in an
intuitionistic fuzzy ideal bitopological pace (X, t;,Tt,,L) and E be a non
empty t; —IF * —connected set in X such that E< AV B . Then exactly
one of the following conditions holds :
a)E<AandEAB=0.
b)E<BandAA=0._.

Proof :-
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Let EAB =0.
SinceE<AVBthenE<A
Similarly ,if EVA=0_.wehave E <B
Since E<AVB then EAA=0. and EAB=0. can not hold
simultaneously (because E#0..)
Supposethat EAB#0_and AA# 0. .
Then E A A and E A B are t; —IF = —separated set in X such that
E = (EAA)V (EAB) therefore E is an t; —intuitionistic fuzzy *
—disconnectedness of E .
This is contradiction
Hence exactly one of the conditions (a) and (b) must hold .

Theorem 3.1.12 :-

Let E ,F be two t; —intuitionistic fuzzy sets of IFLBTS (X, t,,T,,L) if
Eisan t; —IF * —connected and E < F < t; — cI"(E) , i € {1,2} . Then F
is an t; —IF * —connected set .

Proof :-

If = 0., then the result is true .

Let F# 0. and F is an IF = —disconnected. There exist two t; —IF *
—separated sets A and B in X such that F = v B . Since E is an t; —IF *
—connected and

E<F=EVF,E<F=AVB,E<AVB

So by theorem ( 3.1.11) , we get
E<AandEAB=0.orE<BandEAA=0.
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LetE<AandEAB=0.
B=BAF<BAT—cl"(E) <BAT—cl"(A) <BAB*<B,i€ {12}
It follows that B = B A B¢ when B=0. or pg(x) = vg(x) , Vx € X.
Since # 0. = pg(x) = vg(x), Vx € X.
Thus, B, = X where B, denotes the support of B .
Now EAB=0_impliesE,AB, =0 =E. =0 =E=0
Which is a contradiction
Similarly , if E<Band EAA = 0., then we get E =0.. a contradiction

Hence F is an t; —intuitionistic fuzzy * —connected .
Theorem 3.1.13 :-

Let A and B be two t; —intuitionistic fuzzy » —connected sets which are
not t; —intuitionistic fuzzy * —separated .Then A Vv B ist; —intuitionistic

fuzzy* —connected set .

Proof :-

Suppose that A v B is an T; —intuitionistic fuzzy = —disconnected set =
AV B =GVH where G and H are t; —intuitionistic fuzzy * —separated
setsin X .

SinceA<AvBandB<AVB

ThenA<GVvHandB<GVH

By theorem ( 3.1.11 ), we get
A<GwithAAH=0_0orA<HwithAAG=0..
AndB<GwithBAH=0_.0orB<HwithAG=0..
IfA<GandB<HorA<HandB<G
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We get that A and B are t; —intuitionistic fuzzy * —separated and this
contradiction
IfA<GwithBAH=0_.andB<GwithAH=0..
IfFA<HwithAAG=0_.andB<HwithBAG=0.
We get that
AvB<Gand H=0_.or AvB<HandG = 0. which contradiction ,
therefore , A v B is t; —intuitionistic fuzzy * —connected set .
Therom 3.1.14 :-
Let f: (X,1;,7,,L) — (Y, 14,7T,) IS intuitionistic fuzzy continuous on
to mapping , if (X, t,,T,,L) isan t; —intuitionistic fuzzy * —connected
ideal bitopological space .Then (Y, T4, T,) is also t; —intuitionistic fuzzy
* —connected bitopological space .
Proof :-
It is known that connectedness is preserved by intuitionistic fuzzy
continuous surjections .
The proof is clear.

Corollary 3.1.15 :-

If IFS A is an t; —intuitionistic fuzzy * —connected set in an intuitionistic
fuzzy ideal bitopological space (X,t;,t,,L) . Then t; —cl*(A) ,
i € {1,2} is t; —intuitionistic fuzzy * —connected set .

Proof :-

Sincet; —cl*(A) =AVA*(L,y) ,i€{1,2},

Then € 1; — cI*(A) .

Since A is t; —IF * —connected set and A € t; — cl*(A) .

By theorem ( 3.1.12)
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T; — cl*(A) isan t; —IF * —connected set .
Theorem 3.1.16 :-
If {u;:i€ N} is a non empty family of t; —intuitionistic fuzzy =
—connected sets of an IFLBTS (X,t;,T,,L) with Ny # @ . Then
Uier I IS an t; —intuitionistic fuzzy = —connected set .
Proof :-
Suppose that U;¢; y; is not t; —IF * —connected set .
Then by definition ( 3.1.10 ) , there exist two t; —IF = —separated sets H
and G, such that
Uier i = HU G, since N 1 #= @ . We have a point X in Niep ; -
Since €U 1, eitherx e Horx € G .
Suppose that € X . Since x € y; for each € N, then y; and H intersect for
eachi e N .
By theorem (3.1.11) yycHand y AG=0_.ory;cGand yyNH=
0..

Suppose that y; € H = p; c Hforalli € Nand hence Ui € H.

This implies that t; —IF = —separated set G is empty .
This is a contradiction .
Suppose that y; < G . By similar way ,we getH =@ .
And this is a contradication .
Thus , Ui¢p 1 is an t; —intuitionistic fuzzy * —connected set .

Theorem 3.1.17 :-

Suppose that {u,:n € N} is an sequence of t; —intuitionistic fuzzy =

—connected open sets of an intuitionistic fuzzy ideal bitopological space
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(X,t1,72,L) and p, N py4q # O for each € N . Then Ui ; IS 1; —IF
* —connected set .

Proof :-
By induction and theorem ( 3.1.16 )

The N,, =Uy<p Uk IS T; —IF * —connected open set for eachn € N
Also, N, is T; —IF * —connected open set .

Thus , Upen My 1S T; —IF x —connected set .
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