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1. Introduction

Crossley and Hildebrand [3] published their study in 1971 semi Closure.
The closure operator C* idea was defined by Dunham [9]. with some properties.
In 2011 S. Bhattacharya [2] defined operator of regular closed sets. Savita R.
[4], study the Soft topological spaces with both soft w-Cl. and soft w-int. When
examining Soft g* closed in "Soft topological spaces", Kalavathi, A. and
Krishnan, G. [1]. In topological spaces, A regular generalized* operators are a
novel class of operators introduced by Siham 1. Aziz and Nabila I. Aziz [5, 6, 7].
closure regular generalized*(a, ) Closure Regular Generalized* and introduce a
new class operators on regular generalized closed sets respectively. Nano
closure and Nano Interior are developed in (2014) in "Nano topological spaces"
by Thivagar M. Lellis and Carmel Rechard [8-13]. In this work, a new class of
operators will be defined. These nano topological spaces are referred to as a
Nano operator open and Nano operator close. (briefly, (N (A) and N (A)) Nano
topological theories and properties have been proven.

2. Preliminaries

Definition 2.1 [1]: Let R be a relation of equivalence on U, and let U be the
universe., and XS U. According to X, the Nano topology on U is defined by
TRX)={0, 0, LR (X), U R (X), BR (X)} and (U, TR(X))

Definition 2.2 [1]: With respect to X, X € U, (U, LR(X)) constitute a Nano
topological space.. If U 2 @, then the Nano interior of is the Union of all Nano
open subsets included in ®., which is indicated by nint(®). the meeting point of
all nano-closure-containing subsets of ® recognized as the nano closure of and
it is represented by the symbol ncl(®).

Definition 2.3 [2]: Given that (X, ) is a topological space and the operator
Agk (W) =M{6: W < &, & is generalized regular open set & X}

3. Inside of Nano topological spaces, a novel, generalized Open and Closed
Nano operators.

Definition 3.1: Assume that 1 € U, (U, TR(X)) is a nano topological space.
We defined 1-N(M)=Intersection {w: i€ w, w element of N o(U, X)},

2-N (M)=Union {w: w € U, w element of N'c (U, X)}.

Example 3.2: U={w, D, ¢, q} with U /R={{w, b}, {¢}, {a}}, x={¢},
TRO)=Y, (e}, p}, U={¢}, N(I)={¢}, N (N)=¢.

Lemma 3.3: Consider the space of nano topology (U, TR(L)).
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The operator must satisfy the following conditions, and that operator is
denoted by

N: p(X) — o (X).

i. N (Empty set)=Empty set, N (X)=X.

ii. NW2Hu.

iii. NR(= N,

iv. If¥ €K, N(I) € N(K).

v. N nK) c N@D) n NK).

vi. N1 uK)2 N(#) u N(K).

vii. [0 = NIDI=NQU - )]

Proof:

i. M cW,and U] is an open nano set=> N(M)2 M.

iii. NN@D=n [n{lW: 11 S W, W element of No (U, X)}]=N{W: ¥ S W, U
element of N o (U, X)}=N(I).

iv. IfMcK, N#) € N(K), ~ U cK, N{WJ: ¥ € U, UJ element of No (1,
X)} €N{lJ: KE W, W element of No (U, X)} = N(M) € N(K).

v. = UNKE WUNKE K Then N NK)<c R(U), NI NK) S N(K)
Hence N(11 nK) & N(1) n N(K).

vi. Since M UK 2¥,K U M 2K then N(M U K) 2 N(),NK U N)
2 N(K). Thus N(M U K) 2 N(#) U N(K).

vii. U — N(H)=N(g1_1‘/1) = U - NED=U-[N{W: Mc W, W € No (U, X)}=U {U-
W: U-We U-M, (U-W) € N CQUL, X)})=NQU-1).

Lemma 3.4: Consider the nano topological space N: P(X) — P (&) in (Y,
IR(X)). Be an operator with the following characteristics.

i N@)=0, NQ)=U.

i, x 2 N).

ii. N NG= N@®.

iv. Ifxch, N(X) < ND).

v. NEnD)c N@&) n ND).
vii NEuD)2 NEu ND).
vii. U= N@®ENQU - 0)].

Proof: This case can be demonstrated by describing oneself and using the same
evidence as the prior case.
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Remark 3.5: The following example demonstrates that lemma [3. 3, 3. 4]'s
converse part (5-6) is untrue.

Example 3.6: U={s, p, n, m}, WR={{s, p}, {n}, {m}}, X={p, n},. T ROO)={1,

@, {p}. {s- 0.0}, {s. 0} }. TOROO={W, 0, {m}, {p, m}, {s,n, m}}.

- W:}{B, n}, 2={s, p}, NW)={s, p. n}, N(2)={s, p. n}, NW) n N(Z)={s,
p.n}.

NW n B)=N{p}={p}, then N(W n 2) is not equal N(W) n N(Z).

2- KW U 2)RW) U R@). H={s}. K=(8}, RED=s. n}. NK)=(p}.
NEH) U N(K)={s, n, p}, N(H U K)={s, n}, then N(H U K) is not equal
N U NK)

3- H={s, p. m}, K={s. n, m}, N@ED={p, m}, NK)={s, n, m}, N@D n
NE)={mj, N(H nK)=N{s, m}j={m}, then N(H n K) is not equal N(H)
N N(K)

4 E-{s m. D=(n. m}, N-(m}. NO)»im}, NEU ND)=im},
N(E U D)={s, n, m}, then N(E U D) is not equal N(E) U N(D).

Theorem 3.7: Q Is the open set of Nano, and N (Q)=Q. N o(U X) in a nutshell

Proof: Make Q a Nano open set.

As aresult of @ € N(Q), int(Q) S B, B being a Nano open set, N(Q) € Q
and so N(Q)=0.

Alternatively: if N(Q)=Q. showing that Q is a Nano open set

Due to the fact that The Nano open set includes every intersection. Q is
then an open set for Nano.

Theorem 3.8: N(®)=8 is a member of the closed nano set. In a nutshell, Nc
(4 1)

Proof: A closed nano set is an example &. N(K)=§K because
N(K) € & G < Cl(K),G are Nano closed sets, respectively.
In contrast, if N(&)=K. To demonstrate that & is a nano closed set Due to

the fact that each union of a nano closed set is a nano closed set. As a result, &
is a Nano closed set.

4. Conclusion

Obtaining a new operators in Nano topological spaces, called Nano
operator open and Nano operator close (briefly, (N (A) and N (A)) and
expecting that there are relationships between them in Nano topological spaces.
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