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ABSTRACT

In this paper we have introduced the intuitionistic fuzzy semi generalized b-connected space sand intuitionistic fuzzy
semi generalized b-extremally disconnected space. We investigated some of their properties. Also we characterized the
intuitionistic fuzzy semi generalized b- super connected space.
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1. INTRODUCTION

Zadeh [11] introduced the notion of fuzzy sets. Fuzzy topological space was introduced by Chang [4]. After that there
have been a number of generalizations of this fundamental concept. Atanassov [3] introduced the notion of
intuitionistic fuzzy sets. Using the notion of intuitionistic fuzzy sets, Coker [5] introduced the notion of intuitionistic
fuzzy topological space. Connectedness in intuitionistic fuzzy special topological spaces was introduced by Oscag and
Coker [7]. Angelin Tidy and Francina Shalini [1] introduced intuitionistic fuzzy sgb-closed sets.

In this paper we have introduced intuitionistic fuzzy semi generalized b-connected space, intuitionistic fuzzy semi
generalized b-super connected space, intuitionistic fuzzy semi generalized b-strongly connected space, intuitionistic
fuzzy semi generalized b-extremally disconnected space and studied their properties and characterizations.

2. PRELIMINARIES

Definition 2.1: [3] Let X be a nonempty fixed set. An intuitionistic fuzzy set (briefly IFS) A is an object of the form
A = {(x, ux), v(x)): x € X}, where u and v are degrees of membership and non-membership of each x € X
respectively, and 0 < u(x) + v(x) < 1 for each x € X. A class of all the IFS’s in X is denoted as IFS(X). When there is
no danger of confusion, an IFS A = {{x, u(x), v(x)): x € X} may be written as A = (ua, Va)-

Definition 2.2: [3] Let X be a nonempty set and A =(ua, va), B = (ug, vg) IFSs in X. Then
(1) A € Bif pa(x) < us(x) and va(x) > vg(x), for all x € X,
(2)A=BifAcBandBCc A,

(3) A= {{X, Va(X), ua(x)) : X € X},
(4)An Bz{(X,A/\ﬂB, VA/\VB) :XEX} [15],
(5) AU B ={{x,a(X) V us(X), va(X) V va(X)): X € X }[15].

Definition 2.3: [3] IFS’s 0~ and 1~ are definedas 0 = {(x, 0, 1) : x € X} and 1= {(x, 1, 0) : x € X}, respectively.

Definition 2.4: [5] An intuitionistic fuzzy topology (IFT for short) on a nonempty set X is a family of IFSs in X
satisfying the following axioms:

1)0,1€r,

(2) G:iN G, € 1 for any Gy, Gy ET,

(3) UG; € t for any arbitrary family {G; : i € J} S 1.
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In this case, the pair (X, 1) is called an intuitionistic fuzzy topological space (briefly, IFTS) and members of t are called
intuitionistic fuzzy open (briefly, IFO) sets. The complement A of an IFO set A is called an intuitionistic fuzzy closed
(IFC) set in X. Collection of all IFO (resp., IFC) sets in IFTS X is denoted as IFO(X) (resp., IFC(X)).

Definition 2.5: [5] Let (X, t) be an IFTS and A = (ua, va) an IFS in X. Then the fuzzy interior and fuzzy closure of A
are denoted and defined as

ClA=N{K: Kisan IFC setin X and A € K},

Int A=U {G: Gisan IFO setin Xand G < 4}.

Proposition 2.6: [8] Let (X, t) be an IFTS and A, B be intuitionistic fuzzy sets in X. Then the following properties
hold:

(i) cl(A) = (int(A)),

(ii) int(A) = (cl(A)),

(iii) int(A) € A c cl(A).

Definition 2.7: [1] An IFS A = {(x, pa(x), va(X) } / X € X} in an IFTS (X, 1) is said to be
1) intuitionistic fuzzy b open set (IFbOS) if A < int(cl(A)) U cl(int(A)),
2) intuitionistic fuzzy b- closed set (IFbCS) if cl(int(A)) N int(cl(A)) € A,

Definition 2.8: [1] An IFS A is said to be an intuitionistic fuzzy semi generalized b-closed set (IFSGbCS) if
bel(A) € U whenever A € U and U is an IFSOS in (X,7).

An IFS A is said to be an intuitionistic fuzzy semi generalized b-open set (IFSGbOS) in (X, 1) if the complement A® is
an IFSGbCS in (X, 7).

Definition 2.9: [1] Let (X, 1) be an IFTS and A = ( X, pa, va) be an IFS in (X, t). Then the intuitionistic fuzzy b closure
of A (bcl(A)) and intuitionistic fuzzy b interior of A (bint(A)) are defined as

bint(A)=U { G/ Gisan IFbOS in Xand G € A},

bel (A)=N{K/Kisan IFbCSin Xand Ac K }.

Definition 2.10: Let fbe a mapping from an IFTS (X, t) into an I[FTS (Y, o). Then fis said to be an
(1) intuitionistic fuzzy continuous (IF continuous) if f*(B) is an IFOS in (X,z) for every IFOS B in (Y,0), [6]
(2) intuitionistic fuzzy semi generalized b-continuous (IFSGb continuous) if £'(B) is an IFSGhOS in (X, 1) for
every IFOS B in (Y,0).[2]]

Definition 2.11: Let f be a mapping from an IFTS (X, 1) into an IFTS (Y, g). Then f is said to be an
(1) intuitionistic fuzzy irresolute (IF irresolute) if f*(B) IFOS in (X, 1) for every IFOS B in (Y,0) , [2]
(2) intuitionistic fuzzy semi generalized b-irresolute( IFSGb irresolute) mapping if f*(B) is an IFSGbCS B in
(X, t) for every IFSGbCS B in (Y, 0).[2]

3. TYPES OF IFSGB-CONNECTEDNESS IN INTUITIONISTIC FUZZY TOPOLOGICAL SPACES

Definition 3.1: An IFTS (X, t) is IFSGb-disconnected if there exists intuitionistic fuzzy sgb-open sets A and B in X,
A #0., B#0-.such that AUB =1. and ANB=0.-. If X is not IFSGb-disconnected then it is said to be IFSGb-connected.

Example 3.2: Let X ={a, b} , t = {0-, 1., G} where G = {(x, (0.2, 0.3), (0.5, 0.4) ); xeX}, A = {{x, (0.1, 0.2),
(0.6, 0.5) ); xeX}, B = {{x, (0.2, 0.2), (0.5, 0.5) ); xeX}, A and B are intuitionistic fuzzy sgh-open sets in X, A#0 -,
B+#0. and AUB=A#1., ANB =B #0.. Hence X is IFSGb-connected.

Example 3.3: Let X ={a, b}, T = {0~, 1., G} where G = {(x, (0.2, 0.3), (0.5, 0.4) ); xeX}, A = {(x, (0, 1), (1, 0));
xeX}, B = {(x, (1, 0), (0, 1)); xeX}, A and B are intuitionistic fuzzy sgb-open sets in X, A #0-, B#0-and AUB = 1.,
ANB = 0-. Hence X is IFSGb-disconnected.

Definition 3.4: An IFTS (X, 1) is IFSGbCs-disconnected if there exists IFS A in X, which is both IFSGbOS and
IFSGbhCS such that A #0., and A # L.. If X is not IFSGbCs- disconnected then it is said to be IFSGbCs-connected.

Example 3.5: Let X ={a, b} , 1= {0-, 1., G} where G ={(x, (0.2, 0.4), (0.7, 0.5)); X€X}, A ={(x, (0.6, 0.7),(0.3, 0.2));

XeX} , Ais an IFSGDbOS in X, But A is not IFSGbCS since cl(int(A))Nint(cl(A))ZA, and 1.-#£A#0.. Thus X is
IFSGbCs-connected.
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Example 3.6: Let X ={a, b}, = {0~, 1., G} where G={(x, (0.2, 0.3), (0.5, 0.4) ); xeX}, A={(x, (0.1, 0.2), (0.6, 0.5));
XeX}, Alis an IFSGbOS in X, And A is also IFSGbCS since cl(int(A))Nint(cl(A)) =0 < A. Hence there exists an IFS
A in X such that 1-#A#0~ which is both IFSGbOS and IFSGbCS in X. Thus X is IFSGbCs-disconnected.

Proposition 3.7: IFSGbCs- connectedness implies IFSGb- connectedness.

Proof: Suppose that there exists nonempty intuitionistic fuzzy SGb-open sets A and B such that AUB=1. and ANB=0.-
(IFSGb-disconnected) then pa V ug=1,va A vg =0 and pa V pg= 0, va A vg =1. In other words B = A. Hence A is
IFSGb-clopen which implies X is IFSGbCs-disconnected.

But the converse need not be true as shown by the following example.

Example 3.8: Let X ={a, b}, 1 = {0~, 1., G} where G = {(x, (0.2, 0.3), (0.5, 0.4)); xeX}, A = {(x, (0.2, 0.3),
(0.6, 0.5)); xeX}, B = {(x, (0.1, 0.2), (0.5, 0.4)); xeX} A is an IFSGbOS in X, And B is an IFSGbOS in X since
B c int(cl(A))Ucl(int(A)). 1. £ AUB = {(x, (0.2, 0.3), (0.5, 0.4) ); xeX}, 0~ ZANB = {(x, (0.1, 0.2), (0.6, 0.5)); xeX}.
Hence X is IFSGb-connected. Since IFS A is both IFSGbOS and IFSGbCS in X, X is IFSGbCs—connected.

Proposition 3.9: Let f: (X, 1) — (Y, o) be a IFSGb-irresolute surjection, (X, t) is an IFSGb-connected, then (Y, o) is
IFSGb-connected.

Proof: Assume that (Y, o) is not IFSGb-connected then there exists nonempty intuitionistic fuzzy SGb-open sets A and
B in (Y, o) such that AUB =1. and ANB = 0_. Since f is IFSGb-irresolute mapping, C = f*(A) # 0., D = f}(B) #0-
which are intuitionistic fuzzy SGh-open sets in X. And f*(A)Uf(B) = f*(1.) = 1. which implies CND = 1.. f*(A)N
f1(B) = £'(0.) = 0. which implies CND = 0..Thus X is IFSGb-disconnected, which is a contradiction to our
hypothesis. Hence Y is IFSGb-connected.

Proposition 3.10: (X, 1) is [IFSGbCs-connected iff there exists no nonempty intuitionistic fuzzy SGb-open sets A and B
in X such that A =B.

Proof: Suppose that A and B are intuitionistic fuzzy SGb-open sets in X such that A #0. # Band A=B. Since A = B,
B is an IFSGbOS and B is an IFSGbCS. And A # 0. implies B # 1.. But this is a contradiction to the fact that X is
IFSGbCs-connected.

Conversely, let A be both IFSGbOS and IFSGbCS in X such that 0. # A # 1.. Now take B = A. B is an IFSGbOS and
A # 1. which implies B = A = 0. which is a contradiction.

Definition 3.11: An IFTS (X, 1) is IFSGb-strongly connected if there exists no nonempty IFSGbCS A and B in X such
that A+ pus €1, va+vg21.

In otherwords, an IFTS (X, 1) is IFSGb-strongly connected if there exists no nonempty IFSGbCS A and B in X such
that AN B =0..

Proposition 3.12: An IFTS (X, 1) is IFSGb-strongly connected if there exists no IFSGbOS AandBin X, A #1. # B
such that pa+pus21,va+vgC 1.

Example 3.13: Let X ={a, b}, t={0-, 1~, G} where G = {(x, (0.4, 0.4), (0.5, 0.4)); x€X}, A = {{x, (0.3, 0.4), (0.6, 0.5));
x€X}, B={(x, (0.2, 0.2), (0.8, 0.7)); &X} A is an IFSGbOS in X, And B is an IFSGbOS in X since
BC int(cl(A))Ucl(int(A)). pa + ps € 1, va + vg 2 1. Hence X is IFSGb-strongly connected.

Proposition 3.14: Let f: (X, T)—= (Y, o) be a IFSGb-irresolute surjection. If X is an IFSGb-strongly connected, then so
isY.

Proof: Suppose that Y is not IFSGb-strongly connected then there exists IFSGbCS C and D in Y such that C# 0 -,
D# 0., CND = 0. Since f is IFSGb-irresolute, *(C), (D) are IFSGbCSs in X and f1(C)Nf1(D) = 0., f1(C) # 0-,
f1(D) # 0~. ( If £1(C) = 0- then f(f*(C)) = C which implies f(0~) = C. So C = 0. a contradiction) Hence X is IFSGb-
strongly disconnected, a contradiction. Thus (Y, o) is IFSGb-strongly connected.

IFSGb-strongly connected does not imply IFSGbCs-connected, and IFSGbCs-connected does not imply IFSGb-
strongly connected. For this purpose we see the following examples.

© 2019, IMA. All Rights Reserved 74



Angelin Tidy.G *! and Francina Shalini.A> /
IFSGb-Connectedness in Intuitionistic Fuzzy Topological Spaces / IMA- 10(1), Jan.-2019.

Example 3.15: Let X ={a, b}, T = {0-, 1-, G} where G = {(x, (0.2, 0.3), (0.5, 0.4) ); x€X}, A = {(x, (0.1, 0.2), (0.6, 0.5)
y; €X}, B = {{(x, (0.4, 0.5), (0.4, 0.5) ); €X} A is an IFSGbOS in X, And B is an IFSGbOS in X since
B < int(cl(A))Ucl(int(A)). pa + s S 1, va + vg 2 1. Hence X is IFSGb-strongly connected. But X is not IFSGhCs-
connected, since A is both IFSGbOS and IFSGhCS in X.

Example 3.16: Let X ={a, b}, T = {0-, 1., G} where G = {(x, (0.2, 0.4), (0.7, 0.5)); x€X}, A={(x, (0.6, 0.7), (0.3, 0.2));
x€X}, B = {{x, (0.8, 0.9), (0.2, 0.1) ); xX}, X is IFSGbCs-connected. But X is not IFSGb-strongly connected since A
and B are intuitionistic fuzzy SGb-open sets in X such that ua + ug 2 1, va+ vg € 1.

Lemma3.17: [10] () ANB=0.=>ACB.
()AZB=ANB#0..

Definition 3.18: A and B are non-zero intuitionistic fuzzy sets in (X, t). Then A and B are said to be
(i) IFSGb-weakly separated if SGb-cl(A) € B and SGb-cI(B) € A
(if) IFSGb-g-separated if (SGb-cl(A)) N B = 0. = A N (SGb-cl(B)).

Definition 3.19: An IFTS (X, 1) is said to be IFSGbCs-disconnected if there exists IFSGb-weakly separated non-zero
intuitionistic fuzzy sets A and B in (X, 1) such that AUB = 1..

Example 3.20: Let X ={a, b}, T = {0, 1-, G} where G = {(x, (0.4, 0.3), (0.5, 0.6) ); x€X}, A = {{x, (1,0), (0,1) ); x€X},
B = {(x, (0,1), (1,0) ); x€X}, A and B are intuitionistic fuzzy SGb-open sets in X, SGb-cl(A) € B and SGb-cl(B) S A.
Hence A and B are IFSGb-weakly separated and AUB=1.-.. So X is IFSGbCs-disconnected.

Definition 3.21: An IFTS (X, 1) is said to be IFSGbCy-disconnected if there exists IFSGb-g-separated non-zero IFS's
Aand B in (X, 1) such that AUB = 1..

Example 3.22: Let X ={a, b}, t={0-, 1., G} where G = {{(x, (0.5, 0.6), (0.4, 0.3) ); x€X}, A = {{x, (1,0), (0,1) ); x€X},
B = {(x, (0,1), (1,0)); x€X},}, A and B are intuitionistic fuzzy SGb-open setsin X, SGb-cl(A) N B = 0. and ANSGb-
cl(B) = 0~. Which implies A and B are IFSGb-g-separated and AUB=1... So X is IFSGbCy-disconnected.

Remark 3.23: An IFTS (X, 7) is be IFSGbCs-connected if and only if (X, ) is IFSGbCyu-connected.

Definition 3.24: An intuitionistic fuzzy semi generalized b-open set A is called an intuitionistic fuzzy regular semi
generalized b-open set if A = SGb-int(SGb-cl(A)).

The complement of an intuitionistic fuzzy regular semi generalized b-open set is called an intuitionistic fuzzy regular
semi generalized b-closed set.

Definition 3.25: An IFTS (X, 1) is said to be IFSGb-super disconnected if there exists an intuitionistic fuzzy semi
generalized b-open set A in X such that 0. # A # 1.. X is called IFSGb-super connected if X is not IFSGh-super
disconnected.

Example 3.26: Let X ={a, b}, T = {0, 1~, G} where G = {{x, (0.5, 0.4), (0.2, 0.3) ); xeX}, A = {(x, (1,0), (0,1) ); x€X},
B = {{(x, (0,1), (1,0) ); x€X},}, A and B are intuitionistic fuzzy SGb-open sets in X, SGb-int(SGb-cl(A)) =A. This
implies A is an intuitionistic fuzzy semi generalized b-open set in X. Hence X is an IFSGb-super disconnected.

Theorem 3.27: Let (X, 1) be an IFTS, then the following are equivalent.

(i) (X, 7)is an [FSGb-super connected space.

(if) For every non-zero intuitionistic fuzzy regular semi generalized b-open set A, SGb-cl(A) = 1..

(iii) For every intuitionistic fuzzy regular semi generalized b-closed set A with A #1., SGb-int(A) = 0-.

(iv) There exists no intuitionistic fuzzy regular semi generalized b-open sets A and B in (X, t) such that
A+#0.#B,AcB".

(v) There exists no intuitionistic fuzzy regular semi generalized b-open sets A and B in (X, t) such that
A #0. #B, B = (SGb-cl(A))", A = (SGb-cI(B))".

(vi) There exists no intuitionistic fuzzy regular semi generalized b-closed sets A and B in (X, t) such that
A #1.#B, B=(SGb-int(A))", A = (SGb-int(B))".

Proof:

(i) = (ii): Assume that there exists an intuitionistic fuzzy regular semi generalized b-open set A in (X, ) sudh that
A= 0. and SGb-cl(A) # 1 ~. Now let B = SGb-int(SGh-cl(A))". Then B is a proper intuitionistic fuzzy regular semi
generalized b-open set in (X, ). But this is a contradiction to the fact that (X, 1) is an IFSGb-super connected space.
Therefore SGb-cl(A) =1 .
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(i) = (iii): Let A# 1 - be an intuitionistic fuzzy regular semi generalized b-closed set in (X, 1). If B = A, then B is an
intuitionistic fuzzy regular semi generalized b-open set in (X, 1) with B# 0 ~. Hence SGb-cl(B) = 1.. This implies
(SGb-cl(B))c = 0-. That is SGb-int(B¢<) = 0~. Hence SGb-int(A) = 0-.

(iii) = (iv): Let A and B be two intuitionistic fuzzy regular semi generalized b-open sets in (X, t) such that A+ 0. # B,
A C B°. Since B is an intuitionistic fuzzy regular semi generalized b-closed set in (X, T) and Bt 0 - implies Bc = 1.,
Be = SGb-cl(SGb-int(B¢)) and we have SGb-int(B¢) = 0.. But AC Be. Therefore 0. # A = SGb-int(SGb-cl(A)) < SGb-
int(SGb-cl(Bc)) = SGb-int(SGb-cl(SGb-cl(SGb-int(B¢)))) = SGb-int(SGb-cl(SGb-int(B¢))) = SGb-int(Bc) = 0.. A
contradiction arises. Therefore (iv) is true.

(iv) = (i): Let 0. = A = 1. be an intuitionistic fuzzy regular semi generalized b-ope set in (X, 7). If we take
B = (SGb-cl(A))S, then B is an intuitionistic fuzzy regular semi generalized b-open set, since SGb-int(SGh-cl(B)) =
SGh-int(SGh-cl(SGb-cl(A))°) = SGb-int(SGh-int(SGb-cl(A)))° = SGb-int(A°) = (SGb-cl(A))° = B. Also we get B # 0 -,
since otherwise, we have B = 0. and this implies (SGb-cl(A))c = 0-. This is SGb-cl(A) = 1.. Hence A = SGb-int(SGb-
cl(A)) = SGb-int(1.) = 1.. Thisis A = 1., which is a contradiction. Therefore B 0 . and A< B« Butthisisa
contradiction to (iv). Therefore (X, 1) is an [IFSGb- super connected space.

(i) = (v): Let A and B be two intuitionistic fuzzy regular semi generalized b-open sets in (X, t) such that A # 0. # B,
B = (SGb-cl(A))° and A = (SGb-cl(B))°. Now we have SGb-int(SGb-cl(A)) = SGb-int(B°) = (SGb-cI(B))°= A, A # 0-
and A # 1.,since if A = 1., then 1. = (SGb-cl(B))¢ = SGb-cl(B) = 0. = B = 0.. But B # 0.. Therefore A # 1.) A'is
proper intuitionistic fuzzy regular semi generalized b-open set in (X, t), which is a contradiction to (i). Hence (v) is
true.

(v) = (i): Let A be an intuitionistic fuzzy regular semi generalized b-open set in (X, 1) such that A = SGb-nit(SGh-
cl(A)) and 0- # A # 1-. Now take B = (SGb-cl(A))°. In this case we get B# 0 — and B is intuitionistic fuzzy regular
semi g aeralized op e set in (X, 1), B = (SGb-cl(A))® and (SGb-cl(B))° = (SGb-cl(SGb-cl(A))°)® = SGb-int(SGb-
cl(A))° = SGb-int(SGb-cl(A)) = A. But this is a contradiction to (v). Therefore (X, 1) is an IFSGb-super connected
space.

(v) = (vi): Let A and B be two intuitionistic fuzzy regular semi generalized b-closed sets in (X, ) such that A # 1 .. #
B, B = (SGb-int(A))c and A = (SGb-int(B))c. Taking C = A°and D = B, C and D become intuitionistic fuzzy regular
semi generalized b-open sets in (X, ) with C# 0 . # D, D = (SGb-cl(C))c and C = (SGb-cl(D))s, which is a
contradiction to (v). Hence (vi) is true.

(vi) = (v): can be easily proved by the similar way as in (v) = (vi).

Proposition 3.28: Let f: (X, 1) — (Y, 1) be a [FSGb-irresolute surjection. If X is an IFSGb-super connected, then so is
Y.

Proof: Suppose that Y is IFSGb-super disconnected. Then there exists IFSGbOS's C and D in Y such that C# 0. # D,
C < D. Since fis IFSGb-irresolute, f*(C) and f*(D) are IFSGbOSs in X and C € D implies f1(C) € f-1(D) = f1(D).
Hence f-1(C) # 0. # f-1(D) which means that X is IFSGb-super disconnected which is a contradiction.

Definition 3.29: An IFTS (X, 7) is said to be an intuitionistic fuzzy GO-connected (IFGO-connected) space if the only
IFSs which are both intuitionistic fuzzy generalized open and intuitionistic fuzzy generalized closed are 0-and 1-.

Theorem 3.30: Every IFSGb-connected space is an IFGO-connected space but not conversely.

Proof: Let (X, 1) be an intuitionistic fuzzy semi generalized b-connected space. Suppose (X, 1) is not an intuitionistic
fuzzy GO-connected space, then there exists a proper IFS A which both intuitionistic fuzzy g-open and intuitionistic
fuzzy g-closed in (X, 7). That is A is both intuitionistic fuzzy SGb-open and intuitionistic fuzzy SGb-closed in (X, 7).
This implies that (X, 1) is not an IFSGb-connected space. This is a contradiction. Therefore (X, 1) is an IFGO-
connected space.

Definition 3.31: Let (X, 1) be any IFTS. X is called IFSGb- extremally disconnected if the SGh-closure of every
IFSGbOS in X is IFSGbOS.

Theorem 3.32: For an [FTS (X, 1) the following are equivalent:
(i) (X, 7)is an IFSGb-extremally disconnected space.
(if) For each IFSGbCS A, SGb-int(A) is an IFSGhCS.
(iii) For each IFSGbOS A, SGh-cl(A) = SGb — cl(SGb — cl(A))
(iv) For each IFSGh-open sets A and B with SGb-cl(A) = B, SGb-cl(A) = SGb — cI(B).
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Proof:

(i) = (ii): Let A be any IFSGbCS. Then A is an IFSGbOS. So SGb-cl(A) = SGb — int(A) is an IFSGbOS. Thus SGb-
int(A) is an IFSGhCS in (X, 1).

(ii) = (iii): Let A be an IFSGbOS. Then SGb-cl(SGb — cI(A)) = SGb-cl(SGb-int(A)). SGb — ¢cl(SGb — cI(A)) =
SGb — cI(SGb — int(A)). Since A is an IFSGbOS, A is an IFSGhCS. So by (ii) SGb-int(A) is an IFSGbCS.. That is
SGb-cl(SGb-int(A)) = SGb-int(A). Hence SGb — cl(SGb — int(A)) = SGb — int(A) = SGb-cl(A).

(iii) = (iv): Let A and B be any two intuitionistic fuzzy SGb-open sets in (X, t) such that SGb-cl(A) = B. (iii) implies
SGb-cl(A) = SGb — cI(SGb — cI(A)) = SGb — cI(B) = SGb — cI(B).

(iv) = (i): Let A be any IFSGbOS in (X, ). Put B = SGb — cI(A). Then SGb-cl(A) = B.
Hence by (iv) SGb-cl(A) = SGb — cl(B). Therefore SGb-cl(A) is IFSGbOS in (X, t). That is (X, 1) is an IFSGb-
extremally disconnected space.
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