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Abstract: In this paper, Intuitionistic fuzzy semi gp* - closed sets, Intuitionistic fuzzy semi gp* - open sets, and characteristics of
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L. INTRODUCTION

The fuzzy concept was introduced by Zadeh [12] in 1965. Later in 1986, Atanassov [1], presented the Intuitionistic fuzzy sets. In
1997, Coker [3] proposed the Intuitionistic fuzzy topological spaces using Intuitionistic fuzzy sets. Young Bae Jun & Seok Zun
Song [11] initiated Intuitionistic fuzzy semi-pre-open sets and Intuitionistic fuzzy semi-pre-continuous mapping in 2005. In 2009,
Santhi & Jayanthi [6] [7] defined the concept of Intuitionistic fuzzy generalized semi-pre-closed sets and Intuitionistic fuzzy semi-
pre-continuous mapping. In 2010, Thakur & Jyoti Pandey Bajpai [10] proposed Intuitionistic fuzzy w closed sets and Intuitionistic
fuzzy w continuity. In 2010, Shyla Isac Mary & Thangavelu [9] discovered the regular pre-semi-closed sets in topological spaces.
Sakthivel [8] founded the Intuitionistic fuzzy alpha generalized closed set and Intuitionistic fuzzy alpha generalized open set in
2012. Ramesh & Thirumalaiswamy [5] in 2019 instituted the generalized semi pre-closed set in Intuitionistic fuzzy topological
spaces. In 2016, Jeyaraman, Ravi & Yuvarani [4] proposed the Intuitionistic fuzzy alpha generalized semi-closed set. Chandhini &
Uma [2] in 2022 developed the concept of Intuitionistic fuzzy generalized pre-star neighborhood in Intuitionistic fuzzy topological
spaces.

In this paper, we have defined the new notions of Intuitionistic fuzzy semi-generalized pre-star closed set, Intuitionistic fuzzy
generalized pre-star open set in Intuitionistic fuzzy topological spaces and some of their features. Further, we have showed that the
IFsgp* of IFTS is productive and have demonstrated some of its features.

1. PRELIMINARIES
1) Definition 2.1 [1]: Let X be a non-empty fixed set. An Intuitionistic fuzzy set (IFS in short) A in X is an object having the
form A = {< x,u,(x),v,(x) >/x € X} where the functions p,(x): X - [0,1] and v,(x): X — [0,1] denote the
degree of membership (namely u, (X)) and the degree of non - membership (namely v,(x)) of each element x € X to a set
A respectivelyand 0 < pu(x) + vy(x) < 1foreachx € X.

2) Definition 2.2 [1]: Let A = {< x, uy(x), v (x) >/x € X}and B = {< x, ug(x),vz(x) >/x € X} be the IFSs, Then
a) A c Bifandonlyif u,(x) < ug(x)andv,(x) = vg(x) forallx € X,
b) A =BifandonlyifA € BandB < A4,
c) AC = {< p (x),vu(x) >/x € X},
d) AnB={<x,u,(x) N pug(x),vy(x) Uvg(x) >/xeX},
e) AUB={<ux,uu(x) U ug(x),v,(x) nvg(x) >/xeX}.

We shall use A=<x iy Vv, > instead of A={<x,us(x),v,(x) >/xeX} and

A= {<x (1a(0) pp (), (va(x), vs (x)) >} for A ={< x,(A/ps, B/ i), (A/vy, B/vg)}.
And, 0_ ={<x,0,1 >/ xeX} istheempty setand 1_ = {< x, 1,0 >/ xeX} isthe whole set of X ,the Intuitionistic fuzzy set.
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3) Definition 2.3 [3]: Let X be a non-empty set, An Intuitionistic fuzzy topology (IFT in short) is a family T of IFSs in X
satisfying the following axioms:
a) 0_,1_€r,
b) G,nG,etforanyG,,G, €T,
¢) UG; € 7 for any arbitrary family {G;|i € J} < 7.
The pair (X, t) is called an Intuitionistic fuzzy topological space (IFTS in short) and any IFS in 7 is known as an Intuitionistic fuzzy
open set (IFOS in short) in X. The complement A of an IFOS A is an IFTS (X, 1) is called an Intuitionistic fuzzy closed set (IFCS
in short) in X.

4) Definition 2.4 [3]: Let (X,7) be an IFTS and A = < x,u,, v, > be an IFS in X. Then the Intuitionistic fuzzy interior and an
Intuitionistic fuzzy closure are defined by
(@) int(A) =u{G/GisanIFOSinX and G S A},
(b) cl(A) =n{K/KisanIFCSinX and A € K}.

5) Result 2.5 [3]: Let A and B be any two Intuitionistic fuzzy sets of an Intuitionistic fuzzy topological space(X, 7). Then
a) Aisan Intuitionistic fuzzy closed set in X © cl(4) = A,
b) A isan Intuitionistic fuzzy closed set in X © int(4) = A,
c) cl(A) = (int(4))°¢,
d) int(A°) = (cl(4))°,
e) AcB=int(A) € int(B),
f) A< B=cl(4) ccl(B),
g) cl(AuB)=cl(4)u cl(B),
h) int(An B) = int(4) n int(B).

6) Definition 2.6 [11]: Let (X,7) be an IFTS and A = < x, u,, v, > be an IFS in X. Then the semi closure of A (scl(A) in short)
and semi-interior of A (sint(A) in short) are defined as
(@) sint(A) =u{G/GisanlFsosinX and G S A},
(b) scl(Ad) =n{K/KisanlIFscsinXand A € K}.

7) Result2.7[9]: Let A be an IFS in (X,7), then
(@) scl(A) = A U int(cl(A4)),
(b) sint(4) = A n cl(int(4)).

8) Definition 2.8 [8]: Let (X,7) be an IFTS and A = < x, u,, v, > be an IFS in X. Then the alpha closure of A (acl(A) in short)
and alpha interior of A (aint(A) in short) are defined as
(@) aint(Ad) =u{G/GisanlIFaosin X and G < A},
(b) acl(A) =n{K/KisanlFacsinX and A < K}.

9) Result2.9[8]: Let A bean IFSin (X,7), then
(@) acl(4) = A v cl(int(cl(A))),
(b) aint(A) = A n int(cl(int(A4))).

10) Definition 2.10 [11]: An IFS A of an IFTS (X, 7) isan
(@) Intuitionistic fuzzy semi pre-closed set (IFspcs for short) if there exists an IFpcs B such that int(B)
(b) Intuitionistic fuzzy semi pre-open set (IFspos for short) if there exists an IFpos B such that B € A
11) Result 2.11 [7]: Let A be an IFSin (X, 1), then
(@) spint(A) =uU{G/GisanlIFsposinX and G S A},
(b) spcl(A) =n{K/KisanlIFspcsinX and A < K}.
for any IFS A in (X, 1), we have spcl(A¢) = (spint(A))¢ and spint(A€) = (spcl(A))C.

A € B,
cl(B).

c
c
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12) Definition 2.12: AnIFS A = {< x,u,(x),v,(x) >/x € X} inan IFTS (X, 1) is called an

(@) An intuitionistic fuzzy pre - open set [3] if A S int(cl(4)) and an intuitionistic fuzzy pre - closed set if cl(int(4)) S A.

(b) An intuitionistic fuzzy semi - open set [3] if A S cl(int(A)) and an intuitionistic fuzzy semi - closed set if int(cl(4)) < A.

(c) An intuitionistic fuzzy « - open set [3] if A € int (cl(int(A))) and an intuitionistic fuzzy « - closed set ifcl (int(cl(A))) c A

(d) An intuitionistic fuzzy regular - open set [3] if int(cl(A)) = A and an intuitionistic fuzzy regular- closed set if cl(int(4)) =
A.

(e) An intuitionistic fuzzy weakly - closed set [10] (briefly IFw - closed) if cI(A) < U, whenever A € U and U is an IFsos in X.

(f) An intuitionistic fuzzy a generalized semi - closed set [4] (briefly IFags - closed) if acl(A) < U, whenever A < U and U is
an IFsos in X.

(9) An intuitionistic fuzzy generalized semi pre regular - closed set [5] (briefly IFgspr - closed) if spcl(4) S U, whenever A € U
and U isan IFros in X.

(h) An intuitionistic fuzzy generalized semi pre - closed set [6] (briefly IFgsp - closed) if spcl(4) < U, whenever A <€ U and U
isan IFos in X.

(i) An intuitionistic fuzzy generalized pre star - closed set [2] (briefly IFgp* - closed) if  cl(A) € U, whenever A < U and U is
an IFgpos in X.

1. INTUITIONISTIC FUZZY SEMI GENERALIZED PRE STAR - CLOSED SET

In this section, we have introduced the Intuitionistic fuzzy semi generalized pre star - closed set (in brief IFsgp*cs) in

Intuitionistic fuzzy topological space and studied some of their properties.

1) Definition 3.1: An intuitionistic fuzzy set A of an Intuitionistic fuzzy topological set (IFTS) (X,t) is an called Intuitionistic
fuzzy semi generalized pre star closed (briefly IFsgp* - closed) if scl(A) S U whenever A € U and U is intuitionistic fuzzy
generalized pre* - open set in X. The family of all IFsgp*cs of IFTs (X, ) is denoted by IFsgp*c(X).

2) Example 3.2: Let X = {a, b} and let T = {0_,T,1_} be an IFT on X, where T=
{x,(0.3,0.4),(0.7,0.6)}. Then the IFS A = {x,(0.1,0.2),(0.9,0.8)} is an IFsgp*cs in X.

3) Theorem 3.3: Every IF closed set is IFsgp* closed set but not conversely.

Proof: Let A < U, U is IFgp* open in (X,7). Since A is IF closed ie) A = cl(A). Hence cl(A) < U. Every closed set is semi

closed that is scl(A) € cl(A) € U. Therefore scl(A) < U. We know that every IFgp* open set is IF open. Hence A is IFsgp*

closed.

The converse of the above theorem need not be true by the following example.

4) Example 3.4: Let X = {a,b} and let T ={0_,T,1} be an IFT on X, where
T ={x,(0.2,0.7),(0.8,0.3)}. Thenthe IFSA = {x,(0.1,0.2),(0.9,0.5)}is an IFsgp*cs in X but not IFcs in X. Since cl(4) =
TC + A.

5) Theorem 3.5: Every IFr closed set is IFsgp™ closed set but not conversely

Proof: It follows from the fact that every IFr closed set if IF closed set and by Theorem 3.3.

The converse of the above theorem need not be true by the following example.

6) Example 3.6: Let X = {a,b} and let T ={0_,T,1} be an IFT on X, where
T ={x,(0.3,0.6),(0.7,0.4)}. Then the IFS A = {x,(0.1,0.3),(0.9,0.6)} is an IFsgp*cs in X but not IFrcs in X. Since
cl(int(4)) # A.

7) Theorem 3.7: Every IFw closed set is IFsgp™ closed set but not conversely

Proof: Let A < U, U is IFgp* open in (X, 7). Hence cl(A) < U. Since every closed set is semi closed that is scl(A) < cl(4) <
U Which implies scl(A) S U. We know that every IFgp* open set is IF semi open. Hence A is IFsgp* closed.

The converse of the above theorem need not be true by the following example.

8) Example 3.8: Let X = {a,b} and let T ={0_,T,1} be an IFT on X, where
T ={x,(0.4,0.7),(0.6,0.3)}. Thenthe IFSA = {x,(0.1,0.2),(0.9,0.5)} is an IFsgp*cs in X but not IFwcs in X.
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9) Theorem 3.9: Every IFa closed set is IFsgp* closed set but not conversely.

Proof: Let A < U, U is IFgp* open in (X,t ). Since A is IFa closed. Thus A = acl(A) that is acl(A) < U. Every a closed set is
semi closed ie) scl(A) € acl(A) S U which implies scl(4A) < U. We know that every IFgp* open set is IFa open. Hence A is
IFsgp™* closed. The converse of the above theorem need not be true by the following example.

10) Example 3.10: Let X = {a,b} and let t ={0_,T,1} be an IFT on X, where
T ={x,(0.3,0.6),(0.7,0.4)}. Then the IFS A = {x,(0.1,0.3),(0.9,0.6)} is an IFsgp*cs in X but not [Facs in X. Since
acl(A) # A.

11) Theorem 3.11: Every IFags closed set is IFsgp* closed set but not conversely.

Proof: Let A < U, U is IFgp* open in (X,t). Hence acl(A) < U. Since every a closed set is semi closed. ie) scl(A) <

acl(A) < U which implies scl(A) S U. We know that every IFgp* open set is IF semi open. Hence A4 is IFsgp* closed.

The converse of the above theorem need not be true by the following example.

12) Example 3.12: Let X = {a,b} and let <t ={0_T,,T,,1} be an IFT on X, where
T, ={x,(0.1,0.4),(0.9,0.6)}and T, = {x,(0.3,0.4),(0.7,0.6)}. Then the IFS A=
{x,(0.4,0.5),(0.6,0.4)} is an IFsgp*cs in X but not [Fogscs in X.

13) Theorem 3.13: Every IFsgp* closed set is IFgspr closed set but not conversely.

Proof: Let A < U, U is IFr open in (X,t). Since A is IFsgp* closed set that is scl(A) S U. Every semi closed set is semi pre
closed. ie) spcl(4) < scl(A) = U which implies spcl(A) S U. We know that every IFr open set is IFgp* open. Hence A is
IFgspr closed. The converse of the above theorem need not be true by the following example.

14) Example 3.14: Let X = {a,b} and let t ={0_,T,1} be an IFT on X, where
T ={x,(0.1,0.5),(0.9,0.5)}. Thenthe IFSA = {x,(0.1,0.5),(0.9,0.5)} is an IFgsprcs in X but not IFsgp*cs in X.

15) Theorem 3.15: Every IFsgp* closed set is IFgsp closed set but not conversely.

Proof: Let A < U, U is IF open in (X, 7). Since A is IFsgp* closed set that is scl(A) < U. Every semi closed is semi pre closed. ie)
spcl(A) < scl(A) < U which implies spcl(A) € U. We know that every IF open set is IFgp* open. Hence A is IFgsp closed.

The converse of the above theorem need not be true by the following example.

16) Example 3.16: Let X = {a,b} and let t ={0_,T,1} be an IFT on X, where
T ={x,(0.4,05),(0.6,0.5)}. Thenthe IFSA = {x,(0.2,0.3),(0.8,0.6)} is an IFgspcs in X but not IFsgp*cs in X.

17) Remark 3.17: The following diagram depicts the relation of Intuitionistic fuzzy gp* closed set. The reverse implications are not
true in general.

IFr closed set IFags closed set

IF closed set IFa closed set

Closed set

IFw closed set IFgspr closed set IFgsp closed set
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18) Definition 3.18: Suppose a Intuitionistic fuzzy set A is Intuitionistic fuzzy semi generalized pre star closed set in IFTS (X, 1),
Then its complement i,e 1 — A is called Intuitionistic fuzzy semi generalized pre star open set (briefly IFsgp* - open) in
X, 7).

19) Example 3.19: Let X = {a,b}andlett = {O_,T,1_} be an IFT on X, where T ={x,(0.4,0.5),(0.6,0.5)}.
Thenthe IFS A = {x,(0.5,0.7),(0.5,0.3)} is an IFsgp*os in X.

20) Theorem 3.20: Every IFos is IFsgp*os but not conversely.

Proof: Consider U is a IFgp™ open set in Intuitionistic fuzzy topological space (X,7), implies 1 — U is a Intuitionistic fuzzy closed
set. Now from the theorem 3.3 all intuitionistic fuzzy closed sets are IFsgp* - closed sets. So 1 — U is also a intuitionistic fuzzy
sgp* - closed set implying that U is intuitionistic fuzzy sgp* - open in intuitionistic fuzzy topological space (X, ).

Remark 3.20:

a) Every IFr open set is IFsgp* open set.

b) Every IFw open set is IFsgp* open set.

c) Every IFa open set is [Fsgp* open set.

d) Every [Fogs open set is IFsgp* open set.

e) Every IFsgp™ open set is IFgspr open set.

f) Every IFsgp™ open set is IFgsp open set.

V. PROPERTIES OF IFsgp* - CLOSED SET AND OPEN SET IN INTUITIONISTIC FUZZY TOPOLOGICAL
SPACE
1) Theorem 4.1: Let A be an Intuitionistic Fuzzy gp* closed set in an Intuitionistic fuzzy topological space (X,7)and A € B
scl(A). Then B is IFsgp* closed in X.
Proof: Let U be an IFgp* open set in X, such that B € U. Then A € U and since A is IFsgp* closed, scl(A) < U. Now B <
scl(A) = cl(B) < scl(A) < U. Consequently B is IFsgp* closed.

N

2) Theorem 4.2: Let A be an IFsgp™ open set of an Intuitionistic fuzzy topological space (X,7 ) and sint(4A) < B < A. ThenB is
IFsgp™* open.

Proof: Suppose A is an IFsgp* open in X and sint(4A) € B € A = A® € B¢ c (sint(4))¢ = A € B¢ < scl(A°) by

Remark 2.5 (c) and AC is IFsgp* closed it follows from the above theorem 4.1 that BC is IFsgp* closed. Hence B is IFsgp* open.

3) Theorem 4.3: If A and B are IFsgp* closed set in X then A U B is IFsgp* closed set in X.

Proof: Let A and B are IFsgp* closed sets in X and U be any IFgp* open set containing A and B. Therefore scl(A) € U,scl(B) <
U.SinceA € U,B < UthenA U B < U. Hence scl(A U B) = scl(4) U scl(B) < U. Therefore, A U B is IFsgp* closed
setin X.

4) Theorem 4.4: I1f A and B are IFsgp™ closed set in X then A n B is IFsgp* closed set in X.

Proof: Let A and B are IFsgp* closed sets in X and U be any IFgp* open set containing A and B. Therefore scl(4) < U, scl(B) <
U.SinceA € U,B € UthenA n B < U.Hencescl(AnB) < U, U isIFgp* open in X. Since A and B are IFsgp* closed set,
hence A n B is IFsgp* closed set in X.

5) Theorem 4.5: If A is both IFgp* open and IFsgp™* closed set in X, then A is IFgp* closed set.
Proof: Since A is IFgp* open and IFsgp* closed set in X, scl(4) € U but always A < scl(A). Therefore A = scl(A). Hence A is
IFgp™ closed set.

V. CONCLUSION
In this paper, we have introduced the Intuitionistic fuzzy semi generalized pre star closed sets and Intuitionistic fuzzy semi
generalized pre star open sets. Additionally, we have presented few of its characteristics as well as the connections between it and
other Intuitionistic fuzzy closed and open sets that already exist.
In our future research, we will use the Intuitionistic fuzzy semi generalized pre star sets to derive continuous mapping, irresolute
mapping, connectedness, and disconnectedness.
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