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Abstract

Objectives: The separation axioms are about the use of kasaj topological
means to distinguish disjoint sets and distinct points and the purpose of this
work is to investigate the spaces namely KSgp[KSgspl-Ty spaces, KSgp[KSgspl-
T, spaces, KSgp[KSgsp]-T, spaces by utilizing KSgp[KSgspl-open sets in Kasaj
topological spaces. Also, we discuss their relationship with existing concepts in
Kasaj topological spaces. Methods: Any two Kasaj topologically distinguishable
points must be distinct, and any two separated points must be Kasaj
topologically distinguishable. Finding: This study consists of three separation
axioms namely KS,,[KSg,]-To spaces, KSg,[KSgp]-Ti spaces, KSgp[KSg,l-T2
spaces by utilizing KS,,[KS,p]-0open sets in Kasaj topological spaces. Novelty:
This study uses their relationship with existing concepts in Kasaj topological
spaces.

AMS Classification: 54A05,54B05,54A99.

Keywords: KSgp-T, spaces; KSgsp-Ty space; KSgp-T; spces; KSgsp-T; spaces;
KSgp-T, spaces; KSgsp-T, spaces

1 Introduction

In 2021, Abdelwaheb Mhemdi, Tareq M. Al-shami? introduced the concept of
functionally separation axioms on general topology. In 2021 Das & Pramanik®
introduced the concept of ultra neutrosophic set. In 2022, Das and Tripathy®
introduced the concept of separation axioms on spatial topological spaces. In 2022, Das
and Tripathy,® introduced the concept of rough pentapartioned neutrosophic set. In
2022, Das &Tripathy® introduced the concept of neutrosophic pre-I-open set. In 2022,
Das & Tripathy© introduced the concept of neutrosophic set and systems. In 2020,
Kashyap G. Rachchh and Sajeed ) introduced the concept of kasaj topological spaces.
Further, the same year auothers® introduced the concept of Kasaj generalized closed
sets in Kasaj topological spaces. In 2022, Sathishmohan® et.al introduced the new
type of closed sets known as KSgp(KSgsp)-closed sets in Kasaj topological spaces and
obtained many interesting results. In 2023, Li, PY., Liu, WL., Mou, 1¥ et al. introduced
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the concept of separation axioms of topological rough groups. In this paper, we shall define KS-T spaces, KS-T spaces, KS-T»
spaces, KS pre-Ty spaces, KS pre-T; spaces, KS pre-T, spaces, KSq -To spaces KSq -T; spaces, KSq-T2 spaces, KSg-To spaces,
KSp-Ti spaces, KSg-To spaces, KSg [KSgp, KSgspl-To spaces, KSg [KSgp, KSgsp]-T1 spaces, KSg [KSgp, KSgsp]-T2 spaces in
Kasaj topological spaces.

2 Methodology

In this study, the following methodologies are used.

In KSgp[KSgsp]-To spaces, KSgp[KSgsp]-T spaces, if we take each pair of distinct points and then there exists KSgp[KSgsp]-
open sets such that the distinct points are belongs to any one of the KSgp[KSgsp]-open sets in KSgp[KSgsp]-To spaces,
KSgp[KSgsp]-T; spaces. But in KSgp[KSgsp]-T, spaces, if we take each pair of distinct points and then there exists
KSgp[KSgsp]-open sets such that the distinct points are belongs to any one of the KSgp[KSgsp]-open sets and so intersection
of two KSgp[KSgsp]-open sets are empty.

3 Result and discussion

3.1 Properties of KS,,[KS,,,]-T, Spaces

The objective of this section is to introduce and investigate the concepts of KS,, [KSg,1-To Spaces in Kasaj Topological Spaces.

Definition 3.1 .1. A Kasaj Topological Spaces U is called

(i) KS-Ty iff to each pair of distinct points x,y € U, there exists a KS-open set G such that either x € G and y ¢G or x¢G and
yeG.

(ii) KS-pre- Ty iff to each pair of distinct points x,y€ U, there exists a KS-pre-open set G such that either x € G and y ¢G or
x¢Gandy € G.

(iii) KSg-To iff to each pair of distinct points x,y € U, there exists a KSg-open set G such that either x € G and y ¢G or x¢G
andy € G.

(iv) KSgp,-Ty iff to each pair of distinct points x,y € U, there exists a KSgp-open set G such that either x€ Gandy ¢ G or
x¢Gandy €G.

(v) KSgsp-To iff to each pair of distinct points x,y € U, there exists a KSgsp-open set G such that either x € Gandy € G or
x¢Gandy €G.

Theorem 3.1.2. In a Kasaj Topological Spaces (U, Tz (X), KSg (X)). Then

(i) Every KS-Ty space is (KS pre-To, KSq-To, KSg-To, KSg-To) KSgp-To.

(ii) Every KS pre- T¢ space is (KSg-To) KSgp-To.

(iii) Every KSq-To space is (KS pre-To, KSg -To) KSgp-To

(iv) Every KS;,-To space is KS,,-To.

Proof:

(i) Suppose U is KS- Ty space. Let x and y be two distinct points in U. Since U is KS- Ty, there exists an KS-open set G
containing either x € G and y ¢ G or x¢ G and y € G. Since every KS-open set is (KS pre-open, KS- open, KSg- open,
KS,- open) KSgp-open, G is (KS pre-open, KSq- open, KSg- open, KS,- open) KSgp-open. Hence, U is (KS pre-To, KS¢-To,
KSﬁ -To, KSg-T()) KSgp- Tp.

Proofof (ii), (iii), (iv) are similar to (i).

Converse of the above the theorem need not be true as shown in the following example.

Example 3.1.3. Let U = {a,b,c,d,e}, with U\R = {b ,d}.{c, e},{a}} and X = {a, b}. Then the nano topology, 7z (X) = {U, @.{a}.{a
b,d},{b,d}}. S = {b}, S = {a, ¢, d, e}. Then x = {b}, y = {e} it is KS,,-To-To but not in KS-To, KS pre-To, KSg-To, KSg-To.

Theorem 3.1.4. If U is a KS,,-Ty space and V is a subspace of U, then V is also KS,,-T space.

Proof:

Let U be a KSg,-Tp space and V be a subspace of U. To show that V is KS,,-Ty space. Let x,y € V with x ¢y. Since V CU,
we have x,y € U. But U is KS,,-To, so there exists an KS,,-open set G such that G contains only one of them, say, x € G and
yZ G. Then V N G is KS,,-open set in V such that x € VN G and y¢ V N G. Hence V is KS,,-T space.

Theorem 3.1.5. A Kasaj Topological Spaces U is KS,,-To space iff the KS,,-closures of distinct points are distinct.

Proof:

Assume that U is a KS,,-Tp space. Let x,y € U with x # y. Since U is KS,,-To, there is an KS,,-open set G such that G
contains only one of them, say, x €G and y¢ G. Since G is an KS;,-open set containing x and GN (y) = &, we have x¢ZKS,
({y}). Butx GKSng[({X}). So KSgpcl({X}) #ngpcl({y})-
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Conversely, assume that for x# y, KSgpc1({x}) ZKSgpci({y}). So there exists z ZKS,p({x}) such that zZKS,,.({y}). Now
if x €KSgpei({y}), then {x}CKSg,c;({y}) this implies that KSg,.;({x})C KSg,ci({y}) which implied z € KSg,¢;({y}). Since z €
KSgper ({x}). This is a contradiction. So x€ KS,,({y}) = F, this implies x € F¢, sincey € F, y € F€. Thus, F¢ is an KS,,-open set
containing x but not y. Hence, U is KS,,-T.

Theorem 3.1.6. In a Kasaj Topological Spaces (U, g (X ), KSg (X)). Then

(i) Every KS-T space is KSgp-To.

(ii) Every KS pre- Tq space is KSgp-To.

(iii) Every KS¢ — To space is KSgs, — Tp .

(iv) Every KSg-To space is KSg,-To.

(v) Every KS,-Ty space is KSgsp-To.

(vi) Every KS,,-Tq space is KSgp-To.

Proof:

It is obvious from theorem 3.1.2.

Converse of the above the theorem need not be true as shown in the following example.

Example 3.1.7. Let U = {a,b,c,d,e}, with U\R = {a,e},{c, d},{b}} and X = {b,c}. Then the nano topology, Tz (X) = {U,
2,{bLib,cdhLicdl}). S={c}, S = {a, b, d, e}. Then x = {a}, y = {c} it is KSgq,-To but not in KS-To, KS pre-To, KS¢-To KSg-
To, KSg-To, KSgp—To_

Theorem 3.1.8.If U is a KSg,-To space and V is a subspace of U, then V is also KS;,-To space.

Proof:

Let U be a KSg,-To space and V be a subspace of U. To show that V is KS,,-Tp space. Let x,y € V with x €y. Since V CU,
we have x,y € U. But U is KS,,-To, so there exists an KS,,-open set G such that G contains only one of them, say, x € G and
yZ G. Then V N G is KSg,-open set in V such that x € VN G and y¢ V N G. Hence V is KS,,,-To space.

Theorem 3.1.9. A Kasaj Topological Spaces U is KS,,-To space iff the KSg,-closures of distinct points are distinct.

Proof:

Assume that U is a KSg,-To space. Let x,y € U with x # y. Since U is KS,-To, there is an KSg,-open set G such that G
contains only one of them, say, x € G and y¢Z G. Since G is an KS,,-open set containing x and GN (y) = @, we have XZK S g1
({Y}) Butx EKSgspcl({x})- So KSgspcl({X}) #ngspcl({Y})-

Conversely, assume that for x7#y, KSg,pc1({x}) #ZKSgspci({y}). So there exists z K S0 ({x}) such that zZKS,c:({y}). Now
if x €KSgsper({y}), then {x}CKS,pci({y}) this implies that KSggp ({x})C KSgspcr ({y}) which implied z € KS g ({y}). Since z €
KSgsper ({x}). This is a contradiction. So x€ K Sy, ({y}) = F this implies x € F¢, sincey € E, y € F¢. Thus, F is an KS,,-open
set containing x but not y. Hence U is KS,;,-To.

3.2 Properties of KS,,[KS,,]-T: Spaces

Developing and analyzing the concepts of KS,, [KSg,]-T1 Spaces in Kasaj Topological Spaces is the purpose of this study.

Definition 3.2.1. A Kasaj Topological Spaces U is called

(i) KS- T space if whenever x and y are distinct points in U, there is an KS-open set F and G such that x€ Fand y¢ F, and y
€ Gand x¢ G.

(ii) KS pre- T space if whenever x and y are distinct points in U, there is an KS-pre-open set F and G such that x € F and
y¢E andy € Gand x ¢G.

(iii) KSg- Ty space if whenever x and y are distinct points in U, there is an KSg-open set F and G such thatx € Fand y¢ F
andy € Gand x ¢G.

(iv) KSgp-T1 space if whenever x and y are distinct points in U, there is an KS,,-open set F and G such that x € F and y¢F,
and ye G and x €¢G.

(v) KS,sp-T1 space if whenever x and y are distinct points in U, there is an KS,,-open set F and G such that x € Fand y €F,
andy € G and x ¢G.

Theorem 3.2.2. In a Kasaj Topological Spaces (U, 7z (X), KSg (X)). Then

(i) Every KS-T space is (KS pre-T1, KSq-T1, KSg-Ty, KS,-T1) KSqp-Ti.

(ii) Every KS pre-T; space is (KSg- T1) KSgp-T1.

(iil) Every KSq — Ty space is (KS pre —Ti, KSg — Ti) KS,p —Ti.

(iv) Every KS, — 11 space is KSg, —Ti.

Proof:

(i) Suppose U is KS-T| space. Let x and y be two distinct points in U. Since U is KS-T}, there exists an KS-open sets F and
Gsuch thatx € Fand yZ E and y € G and x ¢ G. Since every KS-open set is (KS-pre-open, KSq-open, KSg-open, KS;-open)
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KS,,-open, F and G are KS-open set is (KS-pre-open, KS-open, KSg-open, KS,-open) KS,,-open. Hence, U is KSg,-T1.

Proof of (ii), (iii), (iv) are similar to (i).

Converse of the above the theorem need not be true as shown in the following example.

Example 3.2.3. Let U = {a,b, c,d, e}, with U\R = {{d, e} ,{a, b},{c}} and X = {a, c}. Then the nano topology, 7z (X) = {U,
@ {c}{ab,c}{a,b}. S={a}, S={b, ¢, d, e}. Then x = {a}, y = {b} it isK'S,,-T1 but not in KS-T, KS pre-T1, KSq-T1, KSg-T1.

Theorem 3.2.4. Let (U, 7z (X), KSg (X)) be a Kasaj Topological Space, then for each KSg,-T| space is KSg,-Ty space.

Proof:

Let Ube a KS,,-T; space and let x and y be two distinct points of U, there exists KS,,-open sets G and H such thatx € G,
y ¢G and x¢H, y € H. We have x € G, y €G. Therefore, U is KS,,-Tp space.

Theorem 3.2.5. If U is a KS,,-T; space and V is a subspace of U, then V is also KS,,-T space.

Proof:

Let (U, tr (X), KSg (X)) be a KS,,-T; space and (V, 7z (Y), KSg (Y)) be a subspace U. Let x,y € V with x ¢ y. Since V C U,
we have x,yc€ U. Since U is KS,,-T1, then there exists KSgp-open sets Gand Hsuch thatx € G,y Gandy c H,x¢ H. Let M =
VN GandN =V NH. Then M and N are KSgp-open sets in V. Alsox € M, y¢ Mandy € N, x ¢ V. Hence, (V, 7z (Y), KSg (Y))
is also a KS,,-T1 space.

Theorem 3.2.6. A Kasaj Topological Space (U, 7z (X), KSg (X)) is KS,,-T1 iff the each one-point set is KSgp-closed.

Proof:

Let (U, 7 (X), KSg (X)) bea KS,,-T; space. Let x € U, Then for each y € U-{x} there exists a KSgp- open set F such that y
€ Fand x € E the sets {x} and F are disjoint. That is {x}N F = & this implies that FC U-{x}. Thus, y 2€ F C U-{x} this implies
that U-{x} is an KSg,-open set this implies that {x} is KS,,-closed in U.

Conversely, suppose {x} is KSg,-closed. Let x,y € U with x € y. So U-{x} is an KS,-open set containing y but not x. Also,
U-{y} is an KSgp-open set containing x but not y. Hence, U isa KSg,-T; space.

Theorem 3.2.7. A Kasaj Topological Space (U, 7z (X), KSg (X)) is KS,,- T} iff every finite subset of U is KSg),-closed set in
U.

Proof:

Assume that U is KS,,-T1. Let G be a finite subset of U. Let G = {x1, X2,.....Xn}. Then G = {x1}U {x2}....,U{x,,} is KSgp-closed,
being a finite union of KS,,-closed sets. Conversely, let each finite subset of U is KS,,-closed in U. Then {x} is KS,,-closed,
since it is finite. Since each singleton is KSg,-closed, U is KSg,- T1.

Theorem 3.2.8. A Kasaj Topological Space (U, 7z (X), KSg (X)) is KS,,-T} iff the intersection of all KSg,-neighbourhoods
of any point x in U is the singleton {x}.

Proof:

Assume that U is KS,,-T1. Let x € U. Let G be the intersection of all KS,,-neighbourhoods of x. Let y be any point in
U different from x. Since U is KSg,-T1, there exists a KS,,-neighbourhood M of x such that y ¢ M. Since y¢ M, we have y ¢
G. Since G is the intersection of all XS, ,-neighbourhoods of x. Since y € G, no point different from x in G. Hence G = {x}.

Conversely, assume that intersection of all KS,,-neighbourhoods of x in U is {x}. To prove that U is KS,,-T1, letx,y € U with
X&y.

Let G = N {all KS,,-neighbourhoods of x in U}. Then G = {x}.

Let H = N {all KS;,-neighbourhoods of y in U}. Then H = {y}.

Since y € x, we have y ¢ G then there exists KS;,-neighbourhoods J of x with y ¢ J. Since x ¢ y, x¢ K this implies that
KS,,-neighbourhoods y € K with x ¢ K. Hence U is KS,,-T.

Theorem 3.2.9. In a Kasaj Topological Spaces (U, 7z (X), KSg (X)). Then

(i) Every KS-T space is KSgg,-T1.

(i) Every KS pre-T space is KSg,-T1.

(iii) Every KSq-T space is KSgsp-T1.

(iv) Every KSg -T} space is KSg,-T.

(v) Every KS,-T space is KSg,-T;.

Proof:

It is obvious from theorem 3.2.2.

Converse of the above the theorem need not be true as shown in the following example.

Example 3.2.10. Let U = {a,b ¢,d,e}, with U\R ={ {a,d},{b,e}.{c}} and X = {a,c}. Then the nano topology, 1z (X) = {U, 2,
{ch{a,c.dh{a, d}}. S={a},S=1{b,c,d, e}. Thenx = {a}, y = {b} itis KS,s,-T1 but not in KS-Ty, KS pre Ty, KSq-T1, KSg-T1, KS,-
Tj.

Theorem 3.2.11. Let (U, 7z (X), KSr (X)) be a Kasaj Topological Space, then for each KS4,-T | space is KSg,-To space.

https://www.indjst.org/ 3767


https://www.indjst.org/

Sindhu et al. / Indian Journal of Science and Technology 2023;16(42):3764-3770

Proof:

Let Ube a KS,,-T1 space and let x and y be two distinct points of U, there exists KSg,,-open sets G and H such thatx € G,
y ¢G and x¢H, y € H. We have x € G, y €G. Therefore, U is KS,,-Ty space.

Theorem 3.2.12. If U is a KS,,-T space and V is a subspace of U, then V is also KS,-T space.

Proof:

Let (U, w7 (X), KSg (X)) be a KSg,,-T1 space and (V, 7z (Y), KSg (Y)) be a subspace U. Let x,y € V with x ¢ y. Since V
C U, we have x,ye U. Since U is KSg,-T1, then there exists KS,,-open sets G and H such that x € G,y ¢ Gand y € H, x¢
H.Let M=V N Gand N =V N H. Then M and N are KSg,-open sets in V. Alsox € M, yZ Mandy € N, x ¢ V. Hence (V,
® (Y), KSg (Y))isalso a KS,q,-T; space.

Theorem 3.2.13. A Kasaj Topological Space (U, Tz (X), KSg (X)) is KSgs,-T} iff the each one-point set is KS,,-closed.

Proof:

Let (U, 7r (X), KSg (X)) bea KS,,-T; space. Let x € U, Then for each y € U-{x} there exists a KSg,- open set F such that
y € Fand x ¢ E the sets {x} and F are disjoint. That is {x} F = & this implies that FC U-{x}. Thus, y € F C U-{x} this implies
that U-{x} is an KSg,-open set this implies that {x} is KS,,-closed in U. Conversely, suppose {x} is KS,,-closed. Let x,y €
U with x € y. So U-{x} is an KS,,-open set containing y but not x. Also U-{y} is an KSg,,-open set containing x but not y.
Hence Uisa KSg,-T; space.

Theorem 3.2.14. A Kasaj Topological Space (U, Tz (X), KSg (X)) is KSgs,-T iff every finite subset of U is KSg,-closed set
in U.

Proof:

Assume that U is KS,,-T1. Let G be a finite subset of U. Let G = {x1, X»,.....X,}. Then G = {x1}U {x2}....,U{x,} is KSg,-closed,
being a finite union of KS,,closed sets.

Conversely, let each finite subset of U is KSg,-closed in U. Then {x} is KSg,,-closed, since it is finite. Since each singleton is
KSgsp-closed, U is KSg,- T.

Theorem 3.2.15. A Kasaj Topological Space (U, 1 (X), KSr (X)) is KSgp-T1 iff the intersection of all KS,q),-
neighbourhoods of any point x in U is the singleton {x}.

Proof:

Assume that U is KS,,-T1. Let x € U. Let G be the intersection of all KSg,,-neighbourhoods of x. Let y be any point in
U different from x. Since U is KS,,-T1, there exists a KSg,,-neighbourhood M of x such that y ¢ M. Since y& M, we have y ¢
G. Since G is the intersection of all KS,,-neighbourhoods of x. Since y ¢ G, no point different from x in G. Hence G = {x}.

Conversely, assume that intersection of all KSg,-neighbourhoods of x in U is {x}. To prove that U is KS,,-T, let x,y €
Uwithx €y.

Let G = N {all KS,,-neighbourhoods of x in U}. Then G = {x}.

Let H = N {all KSsg,-neighbourhoods of y in U}. Then H = {y}.

Since y & x, we have y € G then there exists KSg,,-neighbourhoods J of x with y ¢ J. Since x ¢ y, x¢ K this implies that
KS,sp-neighbourhoods y € K with x ¢ K. Hence, U is KS,-T.

3.3 Properties of KS,,[KS,,,]-T. Spaces

Describing and researching the notations of KSg,, [KS,sp]-T2 Spaces in Kasaj Topological Spaces is the motto of this section.

Definition 3.3.1. A Kasaj topological spaces U is called

(i) KS-T space if for each pair of distinct points x,y in U, there exists an KS-open set F and G such thatx € F,ye Gand FN
G=02.

(ii) KS pre-T, space if for each pair of distinct points x,y in U, there exists an KS pre-open set F and G such thatx € Ey €
GandFNG=2.

(iii) KSp-T2 space if for each pair of distinct points x,y in U, there exists an KSg-open set F and G such that x €  y€ G and
FNG=g.

(iv) KSgp-T> space if for each pair of distinct points x,y in U, there exists an KSg,-open set F and G such thatx e Ey € G
andFNG=0.

(V) KSggsp-T2 space if for each pair of distinct points x,y in U, there exists an KS,,-open set F and Gsuch thatx e Ey € G
andFNG=2.

Theorem 3.3.2. In a Kasaj Topological Spaces (U, Tz (X), KSg (X)). Then

(i) Every KS-Tj space is (KS pre-Ty, KS¢-T2, KSB -T2, KSg-T2) KSgp-To.

(ii) Every KS pre-T; space is (KSg-T2) KSgp-To.

(iii) Every KSq-T> space is (KS pre-T2, KSg-T2) KSg)-T.
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(iv) Every KS,-T5 space is KSqp-T5.

Proof:

(i) Suppose U is KS-T space. Let x and y be two distinct points in U. Since U is KS-Tj, there exists an KS-open sets F and
G such that x € F and y€ G. Since every KS-open set is (KS-pre-open, KS-open, KSg-open, KS,-open) KS,-open, F and G
are distinct (KS-pre open, KSq-open, KSg-open, KS;-open) KS,,-open sets such that x € Fand y € G. Hence U is KS,,-T>.

Proof of (ii), (iii), (iv) are similar to (i).

Converse of the above the theorem need not be true as shown in the following example.

Example 3.3.3. Let U = {a,b,c,d,e}, with U\R = {b,d},{c.e}, {a} and X = {a, c}. Then the nanotopology, Tz (X) = {U, &, {a,
ceh {c, e}}. S={b}, S={a, b, d, e}. Then x ={a}, y = {b} it is KSg,- T but not in KS-T5, KS pre-Ty, KS¢-T2, KS,-T>.

Theorem 3.3.4. Let (U, 7z (X), KSr (X)) be a Kasaj Topological Space, then for each KS,,-T» space is KSg,-To space.

Proof:

Let (U, 1 (X), KSg (X)) be a KSg),-T> space and let x,y € U, x ¢y, then there exists a two distinct KSgp-open sets G,H C
Usuchthatx € G, ye HLGNH=2.Since GNH=2,x€ G,y ¢ Gandx¢Z H, y € H. Hence U is KS,,-Ty space.

Theorem 3.3.5. Let (U, 7z (X), KSg (X)) be a Kasaj Topological Space, then for each KS,,-T, space is KSg,-T| space.

Proof:

Let (U, 1z (X), KSr (X)) be a KSg),-T> space and let x,y€ U, x € y, then there exists a two distinct K.S,,-open sets G,H such
thatx € G,y € Gandy € H, x¢ H, GN H = @. Therefore, U is KSg,-T1 space.

Theorem 3.3.6.If U is a KS,-T space and V is a subspace of U, then V is also KS,,-T> space.

Proof:

Let (U, 1z (X), KSg (X)) be a KSg),-T> space and (V, 7z (Y), KSg (Y)) be a subspace of U. Let x,y € V with x ¢ y. Then x,y
€ U. Since U is KS,,-T», there exists KS,,-open sets F and G such thatx e Ey € Gand FN G = &. Thus, we have FN'V, G N
Vare KSg,-opensetin V, FNV)N(GNV)=2,x€ FNV,ye GN V. Hence (V, 7z (Y), KSg (Y)) is KS,,-T> space.

Theorem 3.3.7. In a Kasaj Topological Spaces (U, g (X), KSg (X)). Then

(i) Every KS-T space is KSg,-T».

(ii) Every KS pre-T, space is KSy;,-T5.

(iil) Every KSq-T> space is KSg;,-To.

(iv) Every KSg -T2 space is KSg,-T>.

(v) Every KS,-T» space is KSg,-T».

Proof:

It is obvious from theorem 3.3.2.

Converse of the above the theorem need not be true as shown in the following example.

Example 3.3.8. Let U = {a,b, ¢, d, e}, with U\R = {{a,b},{c,d},{e}} and X = {a,e}. Then the nano topology, Tz (X) = {U, &, {e},
{a,b, e}, a,b}}. S ={a}, S'={b, ¢, d,e}. Then x = {c}, y = {d} it is KSy,-T2 but not in KS-To, KS pre-To, KSq -T2, KS5-T2, KSg-T>.
Theorem 3.3.9. Let (U, 7z (X), KSg (X)) be a Kasaj Topological Space, then for each KS,,-T> space is KSg,,-To space.

Proof:

Let (U, g (X), KSg (X)) be a KSg,-T space and let x,y € U, x ¢ y, then there exists a two distinct KSg,-open sets G,H C
Usuchthatx€e G,ye HLGNH=@.SinceGNH=@,x€ G,y € Gand x¢Z H, y € H. Hence, U is KSg,-To space.

Theorem 3.3.10. Let (U, 7z (X), KSg (X)) be a Kasaj Topological Space, then for each KSg,-T2 space is KSg,-T space.

Proof:

Let (U, 7 (X), KSg (X)) be a KS,,-T> space and let x,y€ U, x ¢ y, then there exists a two distinct KSg,-open sets G, H
such thatx € G,y € Gand y € H, x¢ H, G N H = &. Therefore, U is KSg,-T space.

Theorem 3.3.11.If U is a KSg,-T> space and V is a subspace of U, then V is also KS,;,-T> space.

Proof:

Let (U, T (X), KSr (X)) be a KSgp-T space and (V, 7 (Y), KSg (Y)) be a subspace of U. Let x,y € V with x ¢ y. Then x,y
€ U. Since U is KSg,-T>, there exists KS,-open sets F and G such thatx € Ey € Gand FN G = &. Thus, wehave FNV,G N
Vare KS,p-opensetin V, (FNV)N(GNV)=@,xe FNV,ye GN V.Hence (V, 7z (Y), KSg (Y)) is KSg,-T> space.

The result yields from the above section was an application of optimal choices using the idea of (KSg,)KS gsp™ Li (i=0,1,2)
on the content of these Kasaj topological structure. The idea of this application is based on personality characteristics of the
applicants.
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4 Conclusion

The class of KSgp(KSgsp)-open and KSgp(KSgsp)-closed sets has an important role to examine the separation axiom in Kasaj
topological space. In this work, we studied new types of separation axioms namely, KSgp-Ti, (i=0,1,2) spaces; KSgsp-Ti, (i=0,1,2)
spaces and the relation between spaces are discussed in new form. Several characterizations and the relation between properties
of the above sets of separation axioms are discussed and proved. Furthermore, useful results are investigated by comparing
KSgp(KSgsp)-T0 spaces, KSgp(KSgsp)-T1, KSgp(KSgsp)-T2 spaces in the context of these new concepts.

References

1) Mhemdi A, Al-Shami TM. Functionally Separation Axioms on General Topology. Journal of Mathematics. 2021;2021:1-5. Available from: https:
//doi.org/10.1155/2021/5590047.

2) Das S, Das R, Pramanik S. Topology on Ultra Neutrosophic Set. Neutrosophic Sets and Systems. 2021;47:93-104. Available from: https://fs.unm.edu/NSS/
TopologyUltraNeutrosophic7.pdf.

3) Das R, Tripathy BC. Separation Axioms on Spatial Topological Space and Spatial Data Analysis. Annals of Data Science. 2022. Available from:
https://doi.org/10.1007/s40745-022-00393-w.

4) Das S, Das R, Tripathy BC. Topology on Rough Pentapartitioned Neutrosophic Set. Iraqi Journal of Science. 2022;63(6):2630-2640. Available from:
https://www.iasj.net/iasj/download/721bf524c8b7ce3c.

5) Das S, Das R, Tripathy BC. Neutrosophic pre-I-open set in neutrosophic ideal bitopological space. Soft Computing. 2022;26:5457-5464. Available from:
https://doi.org/10.1007/s00500-022-06994-0.

6) Das S, Das R, Pramanik S. Neutrosophic Separation Axioms. Neutrosophic Sets and Systems. 2022;49:103-110. Available from: https://fs.unm.edu/NSS/
NeutrosophicSeparationAxioms7.pdf.

7) Rachchh KG, Ghanchi SI. On Kasaj Topological Spaces. Malaya Journal of Matematik. 2020;8(4):1766-1770. Available from: https://www.malayajournal.
org/articles/ MJM08040073.pdf.

8) Rachchh KG, Ghanchi SI, Soneji AA. On Kasaj Generalized Closed Sets in Kasaj Topological Spaces. Journal of Emerging Technologies and Innovative
Research (JETIR). 2020;7(12):646-651. Available from: https://www.jetir.org/papers/JETIR2012081.pdf.

9) Sathishmohan P, Sindhu M, Lavanya K, Rajalakhmi K. On Kasaj Generalized Pre Closed Sets and Kasaj Generalized Semi Pre Closed Sets in Kasaj
Topological Spaces. Indian Journal of Natural Sciences . 2022;13(73):47031-47037. Available from: https://tnsroindia.org.in/JOURNAL/issue73/ISSUE%
2073%20-%20FULL%20TEXT%20PART %2001.pdf.

10) Li PYY, Liu WLL, Mou L, Guo ZE On separation axioms of topological rough groups. Soft Computing. 2023;27(1):57-61. Available from: https:
//doi.org/10.1007/500500-022-07521-x.

https://www.indjst.org/ 3770


https://doi.org/10.1155/2021/5590047
https://doi.org/10.1155/2021/5590047
https://fs.unm.edu/NSS/TopologyUltraNeutrosophic7.pdf
https://fs.unm.edu/NSS/TopologyUltraNeutrosophic7.pdf
https://doi.org/10.1007/s40745-022-00393-w
https://www.iasj.net/iasj/download/721bf524c8b7ce3c
https://doi.org/10.1007/s00500-022-06994-0
https://fs.unm.edu/NSS/NeutrosophicSeparationAxioms7.pdf
https://fs.unm.edu/NSS/NeutrosophicSeparationAxioms7.pdf
https://www.malayajournal.org/articles/MJM08040073.pdf
https://www.malayajournal.org/articles/MJM08040073.pdf
https://www.jetir.org/papers/JETIR2012081.pdf
https://tnsroindia.org.in/JOURNAL/issue73/ISSUE%2073%20-%20FULL%20TEXT%20PART%2001.pdf
https://tnsroindia.org.in/JOURNAL/issue73/ISSUE%2073%20-%20FULL%20TEXT%20PART%2001.pdf
https://doi.org/10.1007/s00500-022-07521-x
https://doi.org/10.1007/s00500-022-07521-x
https://www.indjst.org/

	Introduction
	Methodology
	Result and discussion
	3.1 Properties of KSgp[KSgsp]-T0 Spaces
	3.2 Properties of KSgp[KSgsp]-T1 Spaces
	3.3 Properties of KSgp[KSgsp]-T2 Spaces

	Conclusion

