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1 Introduction

The basic concept of a fuzzy set was given by Zadeh [42] in 1965, after then fuzzy topology by

Chang [13] in 1968. The generalized concept of intuitionistic fuzzy set was introduced by

Atanassov [9] which take into account both the degrees of membership and non-membership
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subject to the condition that their sum does not exceed 1. Coker [11, 12, 14-17] and his
colleagues introduced intuitionistic fuzzy topological spaces and connectedness in intuitionistic
fuzzy topological spaces was introduced by Ozcag and Coker [32]. M. S. Islam et al. [23, 24],
Das [18], Lee et al. [25, 26], Minana et al. [31], R. Srivastava et al. [36, 37], Tiwari et al. [40],
Estiag Ahmed et al. [1-5], Ying-Ming et al. [41], Talukder et al. [38], Fang et al. [19], Hasan
et al. [20], R. Islam et al. [22], Ahmad et al. [6], Ali et al. [7, 8], Ramadan et al. [33], Immaculate
et al. [21], Mahbub et al. [27-30] and N. X. Tan et al. [39] subsequently developed the study of
intuitionistic fuzzy topological spaces by using intuitionistic fuzzy sets. In this paper, we define
two new notions of (r, s)-connectedness and total (r, s)-connectedness in intuitionistic fuzzy
topological space and some of their features.

2 Notations and preliminaries

Through this paper, X will be a nonempty set, T is a topology, t is a fuzzy topology, 7 is an
intuitionistic topology and 7 is an intuitionistic fuzzy topology. 4 and u are fuzzy sets,
A = (uy,v,) is intuitionistic fuzzy set. Particularly, we denote by 0 and 1 the constant fuzzy
sets taking values 0 and 1, respectively.

Definition 2.1 ([13]). Let X be a nonempty set. A family t of fuzzy sets in X is called a fuzzy
topology on X if the following conditions hold.

Mo,1€et,

@ Anuetforall A uet,

(3) U A; € t for any arbitrary family {4; €t,j € J}.

Definition 2.2 ([14]). Suppose X is a nonempty set. An intuitionistic fuzzy set A on X is an object
having the form A = (X, A, A,), where A; and A, are subsets of X satisfying A; N A, = @. The
set A, is called the set of member of A while A, is called the set of non-member of A.

In this paper, we use the simpler notation A = (4;,4,) instead of A = (X, A, A4,) for an
intuitionistic fuzzy set.

Definition 2.3 ([9]). Let X be a nonempty set. An intuitionistic fuzzy set A (IFS, in short) in X is
an object having the form A = {(x, p4 (x), v4(x)) : x € X}, where p, and v, are fuzzy sets in X,
denoting the degree of membership and the degree of non-membership, respectively, subject to
the condition p,(x) + v, (x) < 1.

Throughout this paper, we use the simpler notation A = (u,,v,) instead of A =
{(x, ,uA(x),vA(x)) 1 x € X} for IFSs.

Definition 2.4 ([9]). Let X be a nonempty set and IFSs A, B in X be given by A = (uy4,v,4) and
B = (ug,vp), respectively, then:

@ ACBifuy(x) <upg(x)andvy(x) = vg(x) forall x € X,

(b)) A=BifAcSBandB C A4,

© A= (vaua),

(d ANB = (uaNpp,vaUvg),

() AUB = (uaV g, vy Nvp).
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Definition 2.5 ([9]). Let {4; = (HAJ-,VAJ-) ,j € J} be an arbitrary family of IFSs in X. Then
(a) nA] = (n AuAjl U VA]‘ ),
(© 0.=(0,1D),1.=(10).

Definition 2.6 ([14]). An intuitionistic fuzzy topology (IFT, in short) on a nonempty set X is a
family T of IFSs in X satisfying the following axioms:

(1) 0.,1.€T,

(2) AnBer,forall A, BET,

(3) U A € tforany arbitrary family {4; € 7, € J}.
The pair (X, 7) is called an intuitionistic fuzzy topological space (IFTS, in short), members of t
are called intuitionistic fuzzy open sets (IFOS, in short).

Definition 2.7 ([35]). Let A = (u4,v4) be a IFS in X and U be a nonempty subset of X. The
restriction of Ato U is a IFS in U, denoted by A|U and defined by A|U = (uy|U,v4|U).

Definition 2.8 ([23]). Let (X, ) be an intuitionistic fuzzy topological space and U is a nonempty
subset of X then 7,; = {A|U: A € t} is an intuitionistic fuzzy topology on U and (U, ty) is called
subspace of (X, 7).

Definition 2.9 ([35]). Leta, 8 € (0,1) and @ + 8 < 1. An intuitionistic fuzzy point (IFP, for
short) p(g gy Of X defined by p(y gy = (X, tp, Vp),

fory e X
_(a, if y=x
and
_ (B if y=x
Vp(y)_{l, if y#+x’

In this case, x is called the support of pg‘a,ﬁ). An IFP pz‘a,ﬁ) is said to belong to an IFS
A = (x, g, v4) Of X, denoted by py 5y € A, if @ < py(x) and B = v, (x).

Proposition 2.1 ([3]). An IFS A in X is the union of all IFP belonging to A.

Definition 2.10 ([10]). Let A = (x, u4,v4) and B = (y, ug, vg) be IFSs in X and Y, respectively.
Then the product of IFSs A and B denoted by AXB is defined by AXB =

{(X’ Y)JMA%MB:VA;(VB)} where (/«‘A>_<liB) (x,y) = min(ﬂA(x)'liB(}’)) and (VA>.<VB)(X» y) =
max(vA(x),vB(y)) for all (x,y) € X xY. Obviously, 0 < (,uAX,uB) + (vA;(vB) <1. This

definition can be extended to an arbitrary family of IFSs.

Definition 2.11 ([37]). Two disjoint non-empty intuitionistic fuzzy subsets A = (uy4,v,) and
B = (ug,vp) of an IFTS (X, 7) are said to be separated if there exist U; € 7 (i = 1, 2) such that
U 2AU,2BandU; NnA=U,NB=0._.
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Definition 2.12 ([37]). Let (X, t) be an IFTS and A be an IFS in X which is strictly positive, i.e.,
A(x) > 0. (i.e., us(x) > 0,v,(x) < 1,Vx € X). A pair U, U, € tis called (C,)-separation of
A'fUl :ptA,Uz :ptA,UluUz =Aa.nd UanZ =O~.

Definition 2.13 ([34]). A fuzzy topological space X is said to be disconnected if X = A U B,
where A and B are non-empty open fuzzy sets in X such that AnB = @. Hence a fuzzy
topological space X cannot be represented as the union of two non-empty, disjoint open fuzzy
setson X.

Definition 2.14 ([27]). Let (X,7) be an intuitionistic fuzzy topological space. A family
{(u,vs,):i €]} of IFOS in X is called open cover of X if U s, = 1 and nvg, = 0. If every
open cover of X has a finite subcover, then X is said to be intuitionistic fuzzy compact
(IF-compact, in short).

Definition 2.15 ([27]). A family {(u¢,, v¢,): i € J} of IFOSin X is called (a, 3)-level open cover
of X if Upg, = aand Nvg, < g witha +p < 1. If every (a, §)-level open cover of X has a
finite subcover, then X is said to be («, 8)-level IF-compact.

Definition 2.16 ([30]). An intuitionistic fuzzy subsets A = (u4,v,) of an IFTS X is disconnected
if there exists an open intuitionistic fuzzy subsets G = (ug, v¢) and H = (uy, vy) of X such that
ANG)UMANH)=1,00and (ANnG)Nn(AnH)=(0,1). In this case, G U H is called a
disconnection.

Definition 2.17 ([30]). An IFTS (X,7) is T, -space if V IF-singleton x, g, ¥, € X with
Xop # Ymn» then 3A = (uy,v4), B = (up,vg) € Tsuch that x, 3 € A,y € Aand x, 5 € B,
Ymn € B.

3 (r, s)-connectedness in intuitionistic fuzzy topological space

In this section, we have introduced (r, s)-connectedness in intuitionistic fuzzy topological spaces.
Furthermore, we have established some theorems and examples of (r, s)-connectedness
in intuitionistic fuzzy topological spaces and discussed different characterizations of (r, s)-
connectedness.

Definition 3.1. An IFTS (X, ) is said to be (r, s)-disconnected for r € I,,s € I, if there exist
non-empty open IFSs A = (uy4,v4) and B = (ug, vg) in X such that (A U B)(x) > (s,r) and
(AnB)(x) < (r,s),Vx € X.

Theorem 3.2. Let (X, 7) is an IFTS. If (X, 7) is IF-connected, then (X, 7) is IF-(r, s)-connected.
But converse of the above theorem is not true in general.

Proof. Let (X, 7) is not IF-connected then there exist non-empty open IFSs A = (uy,,v,) and
B = (ug,vg)inXsuchthat AUB = (1,0)and An B = (0,1).

NOW, AUB = (1, O), |e, (,LLA,VA) V) (,LLB,VB) = (1, 0)
ﬁﬂAU‘Llel, VAnVB:O
ﬁtu,AU‘U.B>S, VAﬂVB<T',
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asrel,=(0,1],s€l, =[0,1)
= AUB > (s,1)
Again, AnB = (0,1), i.e.,
(uava) N (up,vg) = (0,1)
SusNug =0, vqUvg =1
SUsNug <r, v4,Uvp > s,
asr€ly=(0,1],s €, =[0,1)
=>ANB<(r,s)

So, (X, t) is IF-(r, s)-disconnected. Hence if (X, t) is IF-connected, then (X, 1) is IF-(r, s)-
connected.

The second part of the theorem can be prove by an example.

Let T be an IFT and A and B are two IFS on X, where A = {{x, (0.8,0.5),(0.5,0.3) : x € X}
and B = {(x,(0.4,0.2),(0.3,0.5)) : x € X}, then AUB = {(x,(0.8,0.2),(0.5,0.3)) : x €
X} > (s,r)and AnB = {(x,(0.4,0.5),(0.3,0.5)); x € X} < (r,s) where r =0.8,s = 0.3.
So, (X, 1) is (r, s)-disconnected. But A U B = {{x, (0.8,0.2),(0.5,0.3)) : x € X} # (1,0) and
ANB ={(x,(0.4,0.5),(0.3,0.5)) : x € X} # (0,1), so (X, 7) is not IF-disconnected. [

Theorem 3.3. An IFTS (X, 7) is IF-(r, s)-connected if and only if there exists no non-empty IFOS
A and B in X such that A = B¢,

The proof of the above theorem is obvious.

Theorem 3.4. The continuous image of an IF-(r, s)-connected space X is IF-(r, s)-connected.
Proof. Let f: (X,7) — (Y, §) be a continuous function from an IFTS (X, 7) to (¥, §). Consider
(X, 7) is IF-(r, s)-connected, we shall prove that (Y, 8) is also IF-(r, s)-connected. Suppose
(Y, ) is not IF-(r, s)-connected, i.e., (Y, §) has an (r, s)-disconnection. Let thisbe G = (ug, v¢)
and H = (uy,vy) be two IFS on X, then GUH > (s,7), i.e., ug Upuy >sand vg Nvy <.
Again, G NH < (r,5),1.e., ug Nuy <randvg Uvy > s.
Now, fH(G) = (f " (ue), f~H(vg)) and £~ (H) = (f ~(ua), £~ (V).
So, fTH(G) Y fH(H) = (max(f " (), £ (i) ) (), min(f ~ (vg), f 7 (vir)) (%))

= (max(f " (ue) (), f () (x)), min(f 71 (v) (x), £~ (vy) (1))

= (max(ug (f (), uy (f (%)), min (v (f (), vy (f (X))

= (e Y ) (f (), (v Nv) (f (%))

= (f M ue Y ) (), fH(ve N vy) ()

> (s,7)
Again, f~1(G) N f~1(H) = (min(f " (ug), £~ (ug) ) (x), max(f ~(vg), £~ (vir) ) (%))

= (min(f " () (x), £~ (ug) (%)), max(f = (vg) (x), £ (vi) (%))

= (min (g (f (%), uy (f (1)), max(vg (f (), vy (f (X))

= ((ue N ) (F (), (vg Uv) (f (%))

= (f g 0 pa) (), f7H(ve U vy) (X))

< (r,5)
Hence , f~1(G) and f~1(H) give a (r, s)-disconnection for X, which gives the proof. O
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Theorem 3.5. Let {(X;,7x,),i € J} be a family of subspaces of an IFTS (X,7) such that
nX; # 0, if (X;,tx,) is IF-(r, s)-connected, then (U X;, 7x,) is also IF-(r, s)-connected.

Proof. Suppose that (U Xi,rUXi) is not IF-(r, s)-connected, so there exist A = (uu,v,),B =
(up,vp) € Tyx, suchthat AUB > (s,r)and AN B < (r,s).

Now, AUB > (s,71)
= (AU B)|X; > (s,1),VX; € UX;
= ((Hava) U (up, ve)IX; > (s,7)
= (pa Vg, va Nvp)lX; > (s,1),
which gives, (ug U ug)|X; >sand (vanvp)|X; <r
From (ua U pp)|X; <'s, we get (ua,|X:) U (up,|X;) > s and from (v4 N vp)|X; < r we get
(va;[X:) 0 (v, |X:) <7, where (ua | Xi, va,1X:), (s, 1 X0 Ve, |1 X:) € T,
Againfrom AN B < (r,s)
= (AN B)|X; < (r,5),VX; € UX;
= ((tava) N (up, ve)IXi < (7,5)
= (pHa Npp,va V)X < (1,9),
which gives, (s N pp)|X; <7 and (v4 Uvp)|X; > s. Therefore, (ua|X;) N (up,|X;) <7 and
(va|Xi) U (v, [X:) > s.
Hence, (X;,7x,) is not IF=(r, s)-connected. O

Theorem 3.6. Let (X,T) be a topological space and (X, t) be its corresponding IFTS, where
T= {(1A, 1,c):A € T} If (X, T) is connected, then (X, ) is IF-(r, s)-connected.
Proof. Suppose that (X, T) is disconnected, so there exist two nonempty subsets A, B of X such
tht AUB=X,ANB=0.Since A,BET, thenl, = (14,1,c) ETand 13 = (1p,15¢c) E 7.
Now,
1,Ulp = (14,1,c) U (1p,15¢)
= (14U1p,1,cn1ge)
= (1aup 1Aanc) = (Laus 1(AUB)C)
= (1x,1p) = (1,0)
> (s,71),
asr €1, =(0,1],s € I, = [0,1).
Again,
1, N1 = (14,1,c) N (15, 15¢c)
=(1,N1p,1,cU1g)
= (Lana, L4cupe) = (Lansr Lanpyc)
= (1p,1x) = (0, 1)

< (1,5),
asrel,=(0,1],s e, =[0,1).
So, (X, 1) is IF-(r, s)-disconnected.
Hence if (X, T) is connected, then (X, t) is IF-(r, s)-connected. L
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Theorem 3.7. Let (X, 7") be an intuitionistic topological space and (X, t) be its corresponding
IFTS, where T = {(1A1, 1A2) : A = (A1, 4;) €T I (X,T) is connected then (X, 7) is IF-(r, S)-
connected.
Proof. Suppose (X, 7") is disconnected, so there exist two nonempty subsets A, B of X such that
AUB=(X,0),AnB = (0,X).Since A,B € T,then1y = (14,,14,) €tand 1z = (1p,,1p,)
ET.
Here, AUB = (X, 0)
= (A1,43) U (B, Bz) = (X, 0)
= (A; UB;, 4, N B,) = (X,0)
> A, UB, =X,A,NB, = 0.
Again,AnB = (0,X)
= (A1, 42) N (By, Bz) = (9,X)
= (A, N B;,A, UB,) = (0,X)
=A,NB;, =0,A,UB, =X
Now,
14U 1p = (14,,14,) U (15, 1p,)
= (14, VU 1p,14, N 13,)
= (1A1u31, 1A2n32) = (1x, 1(2))
=(1,0)
> (s,1),
asrely,=(0,1],sel, =[0,1).
Again,
14N 1p = (14, 14,) N (1p,,1p,)
= (14, N 1p,,14, U 13,)
= (1A1n31' 1A2u32) = (1y, 1x)

=(0,1)
> (1,5),
asr €1, =(0,1],s €I, = [0,1).
So, (X, 1) is IF-(r, s)-disconnected.
Hence if (X, T") is connected then (X, ) is IF-(r, s)-connected. [

Theorem 3.9. If (X,7) and (Y, &) are IF-(r, s)-connected space, then (X X Y, 7 x §) is also
IF-(r, s)-connected.
Proof. Consider (X xY,tx &) is not IF-(r, s)-connected, then 3A,B € T X § such that
AUB > (s,r)and ANB < (r,s).Since A,BetxdthenA=C x D and B =E X F where
C = (uc,ve), E = (ug,vg) €t,and D = (up,vp), F = (up,vp) € 6.
X : X .

Now C xD = (uc _I«‘D»chVD) , Where (Hc _ HD) (x,y) = min(uc(x), up(y)) and
Vexvp) (6, y) = max(ve (), vp (), V(x,¥) € T X 6.

Slml|al’|y, EXF = (,LLEX,LLF,VE*VF).

Now, AUB > (s,1)

=> (CXD)U(EXF)>(s71)

29



= (ﬂC>_<:uD:VC>.<VD) U (.UE>_<.UF'VE>.<VF) > (s,1)
= (min (e (%), up () U min(ug (), 1p (), max(ve (x), vp () N
max(vg(x), ve(¥))) > (s,7)
i.e., min(pc (%), up () U min(pg (%), ur () > s
= Either, min(,uc(x),uD (y)) > s or, min(,uE(x),,uF(y)) > s
= Either uc(x) > s, up(y) > sor, ug(x) > s, up(y) > s
For, max(v¢(x), vp(y)) N max(vg(x),ve () <7
= max(v¢(x),vp(¥)) < rand max(vg(x), ve(y)) <7
2> ve(x) <rvp(y) <rvg(x) <rve(y) <r.
Case I: Suppose pc(x) > s, up(y) >'s.
Then CUE = (uc,ve) U (ug, vg) = (Ue U g, Ve Nvg) > (s,1) @S pe(x) > s.
Case II: Suppose pg(x) > s, up(y) >s.

Then DU F = (up,vp) U (up, vi) = (p U pp, vp NVE) > (s,7) as pup(y) > s.
Again, AN B < (r,s)
=>(CXD)Nn(EXF)<(rs)
= (1™ o vexevn ) 0 (5™ 1, vescve ) < (5)
= (min(pc (%), 1p (¥)) N min(pg (x), up (¥)), max(ve (x), vp (y)) U
max(vs (x), v () < (r,5),
i.e., min(pc(x), up () N min(pe (), ur () <7
= min(uc(x), up (¥)) < r and min(ug (x), ur (y)) <
= Either us(x) < r,or up(y) < rand either uz(x) <rorups(y) <r.
Again, for, max(vc(x),vD (y)) U max(vE(x),vF(y)) > s
= Either max(vc(x),vD (y)) > s o, max(vE(x),vF(y)) > s
= Either vo(x) > s orvp(y) > s, or, either vg(x) > s or vp(y) > s.
Case IlI: Suppose puc(x) < r,or up(y) < randve(x) > s.
Then C N E = (uc,ve) N (g, ve) = (pe N pg, ve U vg) < (7, 5).
Case IV: Suppose pg(x) < rorus(y) <randveg(y) > s.

Then D N F = (up,vp) N (g, ve) = (p N pp, vp U vg) < (1,9).

So, (X,7) and (Y,6) are not (r,s)-connected, hence if (X,t) and (Y,d) are IF-(r,s)-
connected, then (X x Y, 7 X §) is IF-(r, s)-connected. L
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Theorem 3.10. The product of IF-(r, s)-connected spaces is IF-(r, s)-connected.

Proof. Let (X;,7;) be a collection of IF-(r, s)-connected spaces. Also let (X, 7) = (I1;X;, I1;7;)
be the product space. Consider (I1;X;, I1;, ;) are not IF-(r, s)-connected, then there exist
ABET; XT,XT3X..suchthat AUB > (s,r) and AnB < (r,s). Since A,B € T, X T, X
T3 X .., then A = A; X Ay X A3 X ... and B = B; X B, X By X ..., Where A; = (g, va,) €T
and B; = (uBi,vBi) €ET.

Now, AUB > (s,1)
= (A XAy X A3 X ..)U(B; X B, X B3 X ...) > (s,1)

= (('UA1'VA1) X (qu’vAz) X ('uAs’vAs) X ) U

((“31'1/31) X (”Bz'sz) X (#33’1/33) . ) > (s,7)
= (inf(ﬂA1 (x1), a, (x2), pa, (x3), ) U inf(H31 (x1), up, (x2), p, (x3), ... ).

Sup(VAl (x1);VA2 (XZ)I vAg (X3), ) N SUP(V31 (xl)lsz (x2)1v33 (xB)I )) > (S, r)a
where (x4, x5, x3,...) € II;X; , i.e., inf(uAl(xl),qu (x2), pa, (x3), ) U
inf(H31 (x1), g, (x2), pp, (x3), ) > s

= Either, inf(pa, (1), ta, (62), ta, (x3), ... ) > s
or, inf(liB1 (1), g, (x2), pip, (x3), ... ) > 5
= Either pg, (x1) > 5,14, (x2) > s, 14,(x3) > s, ...
or, ug, (x1) > s, ug, (xz) > s, up, (x3) > s, ...
Again, sup(va, (x1),Va, (x2),Va, (x3), ... ) N sup(vp, (x1),vp, (x2),vp, (x3), ... ) <7
= sup(vAl(xl),vA2 (x2),va, (x3), ) < rand sup(vB1 (x1),vg, (x2),vp, (x3), ) <r
=V, (1) <7,v4,(x3) <7,V (x3) <70, v, (X1) <7V, (%) <705, (x3) <7, ...
Case I: Suppose iy, (x1) > s, up,(x;) > 5,v4,(x1) <7,v5,(x;)) <T.
Then A1UBi=(uA1, vAl)U(uBi, vBi)=(uA1UuBi, Va, ani)>(s, r), for any (,uBl.,vBi) € T;.
Again, AN B < (r,s)

= (A; XAy X A3 X ..)N(B; X B, X B3 X ...) < (1,5)
= ((“A1‘VA1) X ('qu’vAz) X ('uAs’vAs) X ) n

((MB1'VB1) X ('uBz'sz) X (#33’1/33) X ) <(ns)
= (inf(llA1 (xl)uu'Az (xz)'.UA3 (x3), ) n inf(#31 (x1)'.u32 (xz)'.uBg (x3), ... )'

SUP(VA1 (x1),VA2 (xz);VA3 (x3), ) U SUP(V31 (9C1);VB2 (xz)'VB3 (x3), ... )) < (7,s),
e, inf(ﬂA1 (xl)uqu (xz),ﬂAg (x3), ) N inf(IJB1 (951)'#32 (xz)».UB3 (x3), ) <r.

= inf(pa, (x1), ta, (62), a, (x3), ... ) < 7 and inf(up, (x1), up, (x2), g, (x3), ... ) <.
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For, sup(vAl(xl),vA2 (x2),Va, (x3), ) U sup(vBl(xl),sz (x2),vp, (x3), ) > s
= Either sup(vAl(xl),vA2 (x2),va, (x3), W) >s
or, sup(vB1 (x1),vp, (x2),vp, (x3), w)>s.

Case Il: Suppose inf(MBl(Xﬂ» Wg, (X2), Mg, (X3), ) <T, Sup(VBl(Xl)' Vg, (X2), Vg, (X3), ) >S.
Then, A; N B; = (,uAl,vAl) N (,uBi,vBi) = (P‘Al N fp,Va, U vBl.) < (r,s).

Since A; € t; and B; € T; gives A, UB; > (s,r) and A, N B; < (r,s), then A; UB; is an

(r, s)-disconnection of 7;. Thus, every coordinate space of t; is IF-(r, s)-disconnected. Hence,

(X;,1;) is a collection of IF-(r, s)-disconnected spaces, which is a contradiction. So, the product
of IF-(r, s)-connected space is IF-(r, s)-connected. L]

Definition 3.11. An IFTS (X, 7) is said to be totally IF-(r, s)-disconnected for r € Iy, s € I, if
for each pair of IFP p, 5, 9,6 € X, there exists a (r, s)-disconnection G U H of X withp, s € G
and qp0 € H, ie, GUH > (s,r)and G N H < (r,s).

Theorem 3.12. The continuous image of a totally IF-(r, s)-disconnected space is totally
IF-(r, s)-disconnected.

Proof. Let f: (X,t) = (Y, ) be a continuous function from an IFTS (X, 1) to (Y, §). Consider
Xa,p Yrs DE tWO IFP inY = f(X). Since f is continuous f~*(x4) and f~*(y.5) are IFP in X.
If (X, 7) is totally IF-(r, s)-disconnected, then there exists an (r, s)-disconnection G U H of X

where f~(x,5) € G = (ug,ve) and f~'(yp5) € H= (uy,vy) . Since f(xqp) €EG =
Xqp € f(G) and f~'(y,s) € H =y, 5 € f(H). Again G UH is an (r, s)-disconnection of X
suchthat G UH > (s,r)and G N H < (1,5).
Here, G UH > (s,1) = (ug,vg) U (uy, vy) > (s,1)
= (U Y i, vg Nvy) > (s,1)
and GNH<(rs)= (ugve) N (ug,vy) < (1,5)
= (g N uy, Vg Uvy) < (1,5).
So, f(G) = (f(ue), f(ve)) and f(H) = (f (uu), f (Vi) gives
f@VfFH) = ke fve)) U (fF (), f (Vi)
= (f(ue) Y fun), f (ve) 0 f (V)
= ((ug U llH)(f_l(x))'(VG N VH)(f_l(x)))
> (s,71)
and f(G) N f(H) = (f(ue), f(ve)) N (f (un), f (i)
= (f(ue) 0 fQun), f(ve) U f(v))
= ((ug N IJH)(f_l(x)),(VG U VH)(f_l(x)))
< (1,5).
So, Y = f(X) is totally IF-(r, s)-disconnected. L]
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Theorem 3.13. Every IF- T; space is a totally IF-(r, s)-disconnected space.

Proof. Let (X, ) be an IFTS and also an IF- T, space. Consider x g, ymn € X With x4 g # Y
then 34 = (4, va), B = (up,vg) € Tsuchthat x, g3 € A, Yinn € Aand X 3 & B, Vi n € B.
Now,

Xap € A= (ta,Va) = a(x) = a,v(x) < B
Xap & B = (up,ve) = pup(x) < a,vg(x) > f
Ymn € A= (Ua,va) 2 ua(y) <mvu(y) >n
Ymn € B = (up,vg) = up(y) =2m,vg(y) < n.
So,
(AUB)(x) = ((ua U up) (x), (va N ) (X)) > (a, B),
(AN B)(x) = ((ua N up)(x), (va U vp)(x)) < (a,B)
and
(AUuB)(¥) = ((a Y up) (), (va Nvp) () > (m,m),

(ANnB)(Yy) = ((ma N up)(¥), (va U ve)(y)) < (m,n).
This result is true for any x4 g, ymn € X With x4 g # Y. Hence, it is clear that AU B is an
IF-(r, s)-disconnection of X, so (X, t) is totally IF-(r, s)-disconnected. [

Theorem 3.14. Every IF- T, space is a totally IF-(r, s)-disconnected space.
Proof. Let (X,7) be an IFTS and also an IF- T, space. Consider x, g, Vimn € X With x, g #

Ymn then 34 = (.uAr VA)fB = (,UB, VB) € T with .UA( xa,B) =1, VA(xa,B) =0,ugp (ym,n) =1,
Vg(¥mn) =0and AN B = (0,1).

Now,
Xop €A = (Hava) = llA(xa,ﬁ) = LVA(xa,ﬁ) =0,
Xop € B = (up,vg) = llB(xa,ﬁ) =0, VB(xa,ﬁ) =1,
Ymn & A = (Ua,va) = .UA(J’m,n) =0, VA(ym,n) =1
Ymn € B = (g, v5) = tp(¥mn) = 1,V5(¥mn) = 0.
So,

(AU B)(¥ap) = (14 U 1) (xap), (va N V5) (X0 p)) = (1,0) > (5,7),

(AN B)(xap) = ((a 0 1) (Xap) (Va U V) () ) = (0,1) < ()
asrel,=(0,1],s €1, =[0,1), and

(AU B)(¥mn) = (14 U 15) ), G4 0 v8) (Ymn) ) = (1,0) > (5,7,

(A0 B) Yimn) = (14 0 2) ) Wa U8 Gimn) ) = (0,1) < (1, )

asrel,=(01],s e, =[0,1). ]
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4 Conclusion

The results presented in this paper indicate that many of the basic concepts in general topology
can readily to extend to intuitionistic fuzzy topological spaces. Although the theory of
intuitionistic fuzzy set is still in embryonic stage, it shows promise of having wide applications.
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