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Abstract. The goal of this paper is to introduce new seteddy, -closed set ang,-open
set) defined on a intuitionistic topological spagesufficient condition is presented to be
ag;-closed set ang,-open set. And we also discuss union and interseetiound these
groups. Finally, we introduce a new intuitionistgparation axiom called} 1,-Space and

verify its basic properties.
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1. Introduction

In 1965 the mathematician Zadeh [7] introduced d¢bacept of fuzzy sets that have
important applications in many areas of life. Thezly set was used to tackle life
problems that are ambiguous and which cannot beessield using classical sets. In 1983
Atanassov [1] introduced the concept of intuititici$uzzy combinations that incorporate
the gradient level called the Stuttering Edge. imiation and semantic imaging of an
intuitionistic fuzzy set became important in atelligent and materialistic way, because
it includes the property level and the level of melated and the troubled edge then
again, Coker [3] introduced the separate type mtitionistic fuzzy set to be specific
intuitionistic sets in 1996, where each of seess@mpletely new sets. In any case, it has
a score and 3 degrees of non-participation, soidieia gives us increasingly adaptable
methodologies in speaking to ambiguity in scieatéticles integrating those in building
fields with the traditional rationale. In 2000, @vK4] additionally introduced the idea of
intuitionistic topological spaces with an intuitistic set and explored their
properties.Talukder et.dl5] Tamilmani [6] later began clarifying the camt of opaque
intuitionistic fuzzy topological spaces by usingpitionistic fuzzy sets. In 2018, Mahbub,
Hossain and Hossain [7], Used intuitionistic fuzapological spaces to introduced and
study the compactness in. Sahoo and Pal [8], usitidnistic fuzzy to competition
graphs, Bhowmik and Pal [9], conclude some resntintuitionistic fuzzy matrices and
intuitionistic circulant fuzzy matrices. Adak et. dll0], defend some properties of
generalized intuitionistic fuzzy nilpotent matrioager distributive lattice. Sahoo and Pal
[11], investigated different types of products ptuitionistic fuzzy graphs. Senapati et al.
[12] used ideals to in different algebras. In feéper, we use the concept of (intuitionistic
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fuzzy topology) to modify g;-closed) and link it with the separation axiomssphce
(intuitionistic fuzzy topological space).

2. Preliminaries
In this section, we remember some basic concelatedeto intuitionistic sets.

Definition 2.1. [2] Intuitionistic set [S for short)4 of a non-void seX isA = (4’,4")
whered', A" € XandA'n A" = @.

Definition 2.2.[2] IfA = (A", A"), B = (B',B") and{4; : i € I} are intuitionistic sets in
X, whered; = (A’;,A";). Then

Ac Be A cB&B'cA

A =Be Ac B&B c| A

UL Al = (U A’i,ﬂ A”i)-

A, =(nAL,UA").

X, = (X,0).

@, = ((Z),X)

cop. A= (A", A").

A\B=AnLB

Lo

© N WDN

Definition 2.3. [2] Intuitionistic point of a non-void s& isp, = ({p}, {p}°), where
p EX.

Definition 2.4. [5] A collectiong, of intuitionistic sets oK called intuitionistic topology
(IT) if is satisfying the following axioms:

L X0 €3, o

2. An BE€ 3, foreachABEZ3,

3. UL Al € SL for each Al € SL'
the pair(X, 3,)is called a intuitionistic topological spad&$) and any intuitionistic set
belong to[T calledlL-open setcop. (A) is L-closed if and only ifA is L-open.

Definition 2.5. [5] Let (X, 5,) be anTS andA is intuitionistic set. Then
intL(A) :UL {G : G € SL and G gL A}
cl(A) =n {F: Fisl— closed and A ¢, F}.

Obvious

1. int(A) isl-open andly(A) is - closed.

2. Aisl-open if and only ifnt, (A) = A.

3. Aisl-closed if and only itf,(A) = A.
Definition 2.6. Let (X, J,) be|TS. A collectionD, of L-open sets calleitopen cover of
[TS if and only ifu, {G : G € D,} = X, and called.-open cover of intuitionistic set if
and only ifA c,u, {G: G € D,}.
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Definition 2.7. Let (X, J,) be]TS. (X, J,) calledlL-compact space if and only if evdry
open cover oK, has finitel.-open subcover.

3.g-Closed and properties
In this section, we will know the concepg, tclosed and study the most important
properties of this concept.

Definition 3.1. Let (X, ;) be|TS andAis intuitionistic set of (X, ;). A is g,-closed if
and only ifcl, (A) g, U whereA ¢, U andU is L-open.

Theorem 3.2. Let (X,5,) be |TS andAis intuitionistic set of (X, ;). A is g, -closed if
and only iff ¢, cl,(A) — A andF isl-closed set, thefi = @,.

Proof: Assume thaf <, cl,(A) — A. ThenA ¢, cop.F and we havel,(A) <, cop.F or
U €, cop.cl(A) (becausé is g,-closed).

conversely.

Assume thal <, U andU isL-open. Ifcl (&) &, U., then@, # cl,(A) n, U < ¢l (A) —
A . Thosecl (A) ¢, U. HenceA isg;-closed.

Corollary 3.3. Intuitionistic setA of [TS (X,3,) isg,-closed if and only itl, (A) — A is
l-closed.

Proof: Assume thaf isl-closed. clearlyl, (A) — A = @.

Conversely. Assume thely (A) — A is L-closed. Sincd is g,-closed andl,(A) — A is a
L-closed intuitionistic subset of itself, then byngs(Theorem 2.2), we hawd,(A) —

A = @,. Socl,(A) = A. Hence

Theorem 3.4. AUy, B is g;-closed for any twe,-closed setd andB of (X, ).
Proof: Assume thafi u, B <, U whereU isl-open. So that
cl (AU B) = cly(A) v, ey (B) <, U. HenceA u, B is g;-closed.

Remark 3.5. Not necessani n, B is g;-closed wherd andB areg,-closed e.g.

IT'X = {X1,%X2,%3} andJ, = {('Z_')‘L: ({)Slu}' {x2,%3}), XL} |et'A._‘= ({?51&52}: {x3}) and
B = ({x1, %3}, {X2}).ObviousA andB areg,-closed, buA N, B is notg,-closed.

Theorem 3.6. Let (X, ;) ba alTS andA, = (4, @) sub set oX, then

Jua ={A, N, U: U € 3} is intuitionistic topology called-relative topology and
(A, 3,4) calledl-subspace ofX, J,).

Proof: SinceX, € 5, thenA, N, X, = A, € 5, and sincé, € 5, then

(A,8) M (B,X) = ANy B = (B,A) € Jua

Theorem 3.7. IfA is g,-closed set anH is L-closed set. TheA n; B is g-closed set.
Proof: Obvious.
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Theorem 3.8. Every g,-closed sef\ of L.-compact topological spa¢¥, ) is L.-compact.
Proof: Assume thaQ isl-open cover of. cl;(A) €U, Q sinceA isg;- closed. Since
cly(A) isl- compact, thed <, ¢l (A) <, U, U, ...u, U, for somel; € Q. Hencéis -
compact.

4. g,-Open and properties
In this section, we will know the concepg, tclosed and study the most important
properties of this concept.

Definition 4.1. Let (X, ;) be|TS andAis intuitionistic set of (X, 5}). A is g -open set if
and only ifcop. A is g, - closed.

Theorem 4.2. A is g,- open if and only i <, int,(A) whereF isl-closed and' ¢ A.

Theorem 4.3. A U, B is g -open for any twa-separateg,; -open setd andB
Proof: Assume thak is al-closed subset df U, B. SoF n ¢y (A) €, A and by using
(Theorem 4.2) we havien, cly(A) <, int (A). Similarly, F n, cly(B) <, int,(B). Now

F = F nL (A UL A) QL (F nL ClL(A)) nL (F nL ClL(B)) QL
int,(A) Uy int, (A) S, cl (A Uy B). Thereforef c| int, (A U, B) and by using (Theorem
4.2) we havel U, B is g,-open.

Remark 4.4. Not necessanfi n, B is g,-open where\ andB areg,-closed (See remark
2.5).

Corollary 4.5. If A, B areg,-closed sets antbp. A, cop. B arel.-separated, then we have
A n Bisg-closed.

Theorem 4.6. A is g;-open if and only il = X, whereU is L-open and
intL(A) U, cop.A ¢, U.

An intuitionistic setA is g;-open in(X, 3,) iff U = X, whenevell isl-open and

int,(A) U, cop.A g, U.

Proof: Assume thal is al-open andnt,(A) U, cop.A <, U. So

cop.U g clL(cop.A) N A= clL(cop.A) — cop.A. Hencecop.U = @, orU = %,

becauseop. U isl-closed set andop. A is g,-closed set, by (Theorem 2.2)

Conversely.

Assume thaFl-closed set anBl ¢, A. By using (Theorem 4.2), it's enough to show that

F <, inty (A).Clearlyint,(A) Uy cop. A <, inty(A) U, cop. F and hence

iTltL(A) U, cop. F= XL SoF = intL(A).

Theorem 4.7. Letint, (A) <, B and Ag,-open. TherB is g,-open.

Proof:

cop.A S, cop.B S, cly(cop.A) and sinceop. A is g,-closed, themop. B is g,-closed by
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using (Theorem 2.8). Sbis g;-open.

Theorem 4.8. A is g,-closed if and only it (A) — A is g,-open.

Proof: Assume thadl is g;-closed and® <, ¢/, (A) — A, F isL-closed. By using
(Theorem 2.2f = @, and we havé <, int;(cl,(A) — A). So, by using (Theorem 4.2),
cl,(A) — Aisg,-open set.

Conversely. Assume thaf <, U andU is anl-open set.

So cy(A) nycop.U gy ey (A) Ny cop.A=cl(A)—A and sincecl (A) n, cop. UL -
closed andcly(A) — A is g, -open, thencl(A) N, cop.U < inty(cly(A) —A) = @, .
Thereforecl, (A) n, cop.U = @, orcl (A) <, U. HenceA is g,-closed.

5. 3y, ,,-Space
In this section, we will know the concept @‘L](/Z-space) and clarify the relationship
between it andy; -space) andy, -space).

Definition 5.1. L-topological space€X, J,) caIIedSLl/z-space if and only if for eagl}-
closed set i$-closed.

Theorem 5.2. Every3,, ,-Space IS31,-Space.

Proof: Assume tha(X,J,) is not3, -space. Then there exyt+ G, two intuitionistic
pointssuch thatl, (5, = c[,(§,). PutA =cl, (pL) N, cop.p,. To prove that is g, -

closed, not-closed. Lep, € U € 5, thend, # ¢, <, U n, A and sqp, € cl (A). Plainly
P, € A and s is notl-closed. Now assume thatc, U*. To prove thatl,(A) ¢, U,

it's enough to prove that (p,) <, U*. Sincecl,(,) N, cop.p, = A €, U* andthose we
just need to prove #, € U*. If p, € cop.U*, theng, € cl(p) S, cop.U*. It is,

obviously, obvious thaj, € A <, U* and thosg, € U* n, cop. U".

Theorem 5.3. EveryJ, -space iy, ,-Space.

Proof: Assume thafl notl-closed. Let, € cl(A) — A. Thenp, <, ¢, (A) — A andp, is
L-closed because we are iffsg-space. By using (Theorem 2.2) we hévis notg, -
closed.

Example5.4. LetX = {x;,%,} and suppose th&, = (B, ({x1}, {x2}), X,}. Then(X, 3
is a3y,,, space which is nqg,.

Example5.5. LetX = {x1,X2, %3} and suppose that
3= Ko ({x1d 32, %31, ({31, %23 (%331), X1} Then(X, 3,) is a3y, space, but nOtﬁLl/Z'
space sincé{x;,%3}, {X2}) is g,-closed, but not-closed.

Corollary 5.6. The property of§;, /zis carefully betweefy; and3, .
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5. Conclusion

Science ifituitionistic se} is a new field that contributes greatly to apgiicns in the
natural sciences, engineering, computer and infoomasystems. In this paper a new
concept calledd - (Closed, Open) has been studied and linked v@ffasite axioms of
intuitionistic topological spacend there is a great field for researchers tahiseconcept
such as linking it with the ideal concept and theaept of soft.
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