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Abstract. In this paper we introduced ns-0. in a perfect nano topological space N¥, we define a nano semi-local
function T;* (I,.#"). Several semi-local function characteristics and attributes and the new notions of (sI7,, sI7, sIps
sl and S]I%)-open sets, which are straightforward variations of n-open sets in N, are introduced and studied in
this paper. Additionally, we describe the connections between them and the associated attributes.
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1. INTRODUCTION

Throughout this paper, using notations open sets we denote by &.%(closed sets is denote
€.) and (U,./") we denote by N¥, for an ideal nano topological spaces (U,1,.4") we denote
by N¥X.
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Parimala et al. [4, 5] offered several novel ideas with the impression of ideal nano topological
spaces.

Using Rajasekaran [8] ns-&.% in a perfect nano topological space NX, we define a nano
semi-local function 7,(I,.#"). We investigate several semi-local function characteristics and
attributes and the new notions of (s, sIf, sI};, sl and gﬂ%)—open sets, those are straightforward

variations of n-open sets in NX, are introduced and studied in this paper. Additionally, we

describe the connections between them and the associated attributes.

2. PRELIMINARIES

Consequently, the space (U,7g(X)) is referred to as the nano topological space, and the
topology Tr(X) on U is referred to as the nano topology with respect to X, and the space
(U,tr(X)) is referred to as the nano topological space. Nano-open sets, or n-0.%, are the
names given to the components of 7g(X). A n-0.9”s opposite is referred to as a n-¢.7.

In the remaining sections of the work, a nano topological space is denoted by the symbol NX,
where .4/ equals Tg(X). A subset T of U’s nano-interior and nano-closure are identified by the

symbols 1,(T) and C,(T), respectively.

Definition 2.1. [3, 6, 9] A subset T ofNX is called na-0., ns-C, np-C.%, nb-0.%, nf3-
0.

The complements of the aforementioned sets are known as their corresponding closed sets.

Definition 2.2. [8]
Let NX and T a subset of U. Then T} (I, #/) = {x €U : ZNK ¢ 1, for every K € ns-0.%}
is called the nano semi-local function of T with respect to 1 and .V, where n-SO(U,x) = {K €

n-SO(U)|x € K}. When there is no ambiguity, we shall only use the notation T, for T, (I, .4").

Theorem 2.1. [8] Let NX and T,P C U. Then
(1) TCP=TrCPr,
(2) TF = Co(T¥) CCu(T) (Tf is an-0.7 C Cy(T)),
(3) (L;)n €T,

(4) (TUP); =T;UP,
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(5) Ke VN =KNT =KN(KNT)*C (KNT)%,
(6) Sel= (TUS):=Tr = (T —S).

Theorem 2.2. [8] Let NX with T and T C T}, then T, = C,(T}") = C,(T).

Definition 2.3. [8] Let the space NX. The set operator C} called a nx-closure is defined by
Ci(T)=TUT;} forT CU.
It can be readily noted that C;(T) C Cy(T).

3. WEAK FORM OF NANO OPEN SETS

Definition 3.1. A subset T of space NX is called a nano
(1) a-sI-0.7 (resp. sly-0.7) if T C I(Cy(In(T))),
(2) semi-sI-0.7 (resp. sIt-0.7) if T C Cy(I,(T)),
(3) pre-sI-0.7 (resp. sT)-0.7) if T C I,(C;(T)),
(4) b-s1-0.F (resp. sI1-0.7) if T C L(CL(T)) UCE(In(T)),
(5) Bsl-6.7 (resp. sIy-6.7) if T € Cy(1(C(T))).

The complements of the aforementioned sets are known as their corresponding closed sets.

Theorem 3.1. The relationship shown below hold for a subset T in Nf .
(1) ifMisn-0 —= gl}-0.F.
(2) ifWisgll-0.F = sI'-0.7.
(3) fWisgly-0 = sI-0.7.
(4) ifRissl}-O0 = sl -0
(5) ifRisgI})-0. = sI}-0.5.

(6) if X is gT-0.5 = g[3-0.7.

Proof.
(1) Wisn-0.% implies I,(M) =W. ButM C C;(M) =C;(I,(M)) C C;(I,(C;(M))) which
demonstrates M is sI},-0. .
(2) Wis gll,-0.% implies W C I,(C;(I,(W))) C Cx(I,(W))

which demonstrates W is sllf-0.%.
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(3) Wisgly-0 implies W C In(CZ(ln(W))) - In<C71((W))
which demonstrates W is I)-0.%.
(4) Ris gIt-0. implies R C Cy(1u(R)) € C(In(R)) UL (C}(R))
which demonstrates R is sI;-0. .
(5) Ris sI'-6.7 implies R C 1,(C1(R)) C L(C3(R)) UC (1 (R))
which demonstrates R is sI;-0. .
(6) X is gIi-0.5 implies X C 1,(C3(X)) UCH(In(X)) € Ci(1a(C4(X))) UCL((C4(X))) =
C;(I,(Cx(X))) which demonstrates X is slg-05.

Remark 3.2. In the diagram, these relationships are depicted.

n-0%
!
slg-0S — §l}-07
3 \
sl-0 — slj-05 — slg-0.5

As demonstrated in the following Example, none of the converses of the statements in Theo-

rem 3.1 are true.

Example 3.3. Let U = {1,3,5,7,9} with U/R = {{1},{3,5},{7,9}} & X = {1,3}. Then
N ={U{1},{3,5},{1,3,5},0}. I = {¢,{3}}.
(1) Then T = {1,3,5,7} is not n-0. but gl,-0.7. I,(T) = {1,3,5} and {1,3,5}; =
{1,3,5,7,9} =U. Thus T is not n-0. but sI,-0 ..
(2) {3,5,7} is not 1% -0 but I-0. .

(3) {5.7} is not sI;-0. but Sﬂ’é—ﬁy,

Example 3.4. Let U = {1,3,5,7} with U/R = {{1},{5},{3,7}} and X = {1,3}. Then N =
{0, {1},{3,7},{1,3,7},U}. I={¢,{1}}.

(1) {3} is not sI4-0. but sI-0..

(2) {1,7} is not sI"-6. but sI-0.7.
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(3) {3,5,7} is not gI3-0.7 but I}-0 7.
Remark 3.5. In space NX, the families of sI"-0. and n-0.% are independent.

Example 3.6. In Example 3.4, {3} is not n-0.% but s1"-0. and {1,3,7} is not s1"-0.% but
n-0s.

Theorem 3.7. A subset Y of space NX is sI',-0.7 <= Y is sIy-0 and §I§-0.7.

Proof. Part is derived from the Theorem. 3.1 (2) and (3).
Conversely, If Y is sI{-0.% and sI}-0 % then Y C I,(Cy;(Y)) and Y C C;(L,(Y)).
Thus Y C I,(C;(Y)) C L,(C;(Cx(I,(Y))) = I,(C;(I,(Y))) which demonstrates Y is a-sI"-0.%.

n

Remark 3.8. The family of sI§-0.% and the family of sI),-0 " are independent of one another

in the space N%, as illustrated in the Example below.

Example 3.9. Ler U = {1,3,5,7} with U/R = {{1},{7}.{3,5}} & X = {1,5}. Then ¥ =
{U,{1},{3,5},{1,3,5},0}. I ={¢,{5}}. Then the subset

(1) {1,7} is not gI}-0.7 but sl§-0 7.

(2) {3} is not gI§-0.F but sI)-0.F.

Theorem 3.10. If a subset T of a space NX is both S]I’é-ﬁ S and nx-€.7, then T is sl}-0.7 .

Proof.
Since T is SHE-@S’, T CCy(I,(Cy(T))) = Cx(I,(T)), T being nk-0.. Therefore T is gl’-
0. O

Theorem 3.11. A subset Y of a N, sI"-0. <= C:(Y) = C:(I,(Y)).

Proof.

Let Y be sI?-0.#. Then Y C C;(I,(Y)) and C;(Y) C C;(I,(Y)). But C;(I,(Y)) C C;(Y).
Thus C;(Y) = Cx(L,(Y)).

Conversely, let the condition hold. We’ve Y C C;(Y) = C;(I,(Y)), by supposition. Thus
Y CCy(I,(Y)) and hence Y is sll}-0.7. O
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Theorem 3.12. A subsetY ofo, sli-O0. <= there exists an-0.% setY suchthatY C T C
Cx(Y).

Proof.

Let T be glf-0.7. Then T C C;(I,(T)). Take I,(T) =Y. Then Y C T C C;(Y), where Y is
n-0.%.

Conversely, let Y C T C C;(W) for some n-0. setY. Since Y CT,Y CL,(T) and T C
C;(Y) C C;(I,(T)) which implies T is sI}-0.7. O

Theorem 3.13. If T isasI*-0. inNX and T C K C C;(T), then K is sI"-0.%.

Proof.
By assumption K C C5(T) € C1(C2((T))) (for T is s11-0.7) = Cy(1n(T)) € C2(1(K)) by

assumption. This implies K is gI}-0.7. 0J

Theorem 3.14. The findings are valid for a subset T in the space NX.
(1) if T issI"-0 = sI))-0.F.
(2) ifTisgl"-0 = SH%—ﬁY.
(3) fTissl"-0S = sl}-0.F.

Proof.
(1) Tissl"-0.7 implies T C I,(T,7) C I,(C;(T)) which demonstrates 7 is sI}-0.7.
(2) Tissl"-0. implies T C I,(T;7) C C;(1,(C;(T))) which demonstrates T is sl-0.7.
(3) Tisgl"-0. implies T C I,(T,}) C I,(C;(T)) C I,(C;(T)) UC;;(1,(T)) which demon-
strates T is sI})-0..

O

Remark 3.15. The converses of (1), (2), and (3) in Theorem 3.14 are false, as shown by the

following Example.

Example 3.16. In Example 3.4,
(1) {1} is not sI"-0. but sI}-0. and sI)-0 S but not sI"-0 7.

(2) {5,7} is not SI"-0. butg]l’é—ﬁy.



WEAK FORM OF IDEAL NANO TOPOLOGICAL SPACES FOR SEMI-LOCAL FUNCTIONS 7

Remark 3.17. The family of sI"-0.7 and the family of sIj-O." (sI}-0.7) sets are indepen-

dent of one another in the space N¥.
Example 3.18. In Example 3.4,

(1) {3} isnotglf-0.7 butsI"-0.7.
(2) {1} isnotgl"-0. but sy -0.7 .
Examples (1) and (2) support Remark (1) of 3.17.
(3) {3} isnotgll-0.7 but sl"-0.7.
4) {2} isnotgI"-0. but slf}-0.7 .
Examples (3) and (4) support Remark (2) of 3.17.

Proposition 3.19. For a subset of T a space NX, the below characteristics hold:

(1) ifY issl}-0. —= no-0.7.
(2) Y issly-0 — np-0.7.
(3) if Y is g[}-0. = nb-0.7.
(4) if Y is sIy-0.9 —> nB-0.5.

Proof.

(1) LetY be agll}-0.% set. Then Y C 1,(C;(I,(Y))) € I,(Cn(L,(Y))). This demonstrates Y
isno-0.7.

(2) Let Y be agl}-0.7 set. Then Y C I,(C;(Y)) C I,(Cy(Y)). This demonstrates Y is
np-0.% .

(3) LetY be asl}-0.7 set. Then Y C I,(C;(Y))UC;(I(Y)) C I,(Cu(Y))UC,(I,(Y)). This
demonstrates Y is nb-0. .

(4) Let Y be aglig-0. set. Then ¥ C Ci(I,(Cx(Y))) € Cu(1,(Cy(Y))). This demonstrates
YisnB-0.%.

O

Remark 3.20. Proposition 3.19° converses are generally untrue, as the case that follows

demonstrates.
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Example 3.21. Ler U = {1,3,5,7,9} with U /R = {{1},{3,5},{7,9}}, X = {1,3} & I = p(U).
TheninN¥, " ={U,{1},{3,5},{1,3,5},¢}. T ={1,3,5,7} is not sI%,-0.% since C;(T) =Z
but na-0.%.

Example 3.22. Let U = {1,3,5} with U/R = {{1},{3,5}} & X = {1,3}. Then ¥ =
{U{1},{3,5},0}. I={9,{v}}. Then in N}, {1,3} is not gI'\-0. but np-0.%.

Example 3.23. In Example 3.4,
(1) {1,5} is not sI-0.7 but nb-0.% .

(2) {1,5} is not slg-0- but np-0.>.

Lemma 3.24. Let NX andY C U. IfK is n-0.% in N¥, then C:(Y)NK C C(Y NK).

Proof.
Cr(Y)NK= Y UY)NK= Y NK)U(YNK)C (YNK)rU(YNK) by (5) of Theorem 2.1.
Thus C;(Y)NK C (YNK);U(YNK) =C;(YNK). O

Proposition 3.25. The intersection of a

(1) -0 and gI)-0. —> sI}-0.F.
(2) n-0 andgll}-0 —= gl}-0.7.
(3) n-0 and sl}y-O .S — s} -0.F.
(4) n-0 and slly-0. — sI}-0.7.

(5) n-0. andg]l%-ﬁ&” — S]I’é-ﬁﬁ”.

Proof.

(1) Let T be sI})-0.% and K be n-0.. Then T C I,(C;(T)) and KNT C I,(K) N
L,(Cx(T)) =L(KNCx(T)) CI,(Cx(KNT)) by Lemma 3.24. This demonstrates K N T
isgl))-0.7.

(2) Let T begl}-0.7 and K be n-0. inU. Then T C C;;(I,(T)) and I,(K) =K. KNT C
KNCy(L(T)) CCHKNL(T)) =C;(I,(K)NI,(T)) =C;(I,(KNT)) by Lemma 3.24.
Hence T is sI}-0.7.
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(3) LetKbean-0.7 and T be an sI’,-0.7 in a space NX. Then T is both sI}-0.% and sl -
0.7 by (2) and (3) of Theorem 3.1. TN K is both SH;’,—@’ . and gl?- 0. by Proposition
3.25(1) and (2). Hence by Theorem 3.7, T NK is sll}-0.7.

(4) Let T be sl}-0. and K be n-0.. Then T C I,(C,(T))UC;(I,(T)) and TNK C
[n(Co(T) UG (In(T)) N K] = [1(Cy(T)) NKTU[C; (1(T)) N K] = [, (K) N, (G (T))]U
[KNCx(L,(T))] C [L(KNC;(T))|U[Ci(KNL(T))] by Lemma 3.24. Thus KNT C
[1,(Cy(KNT))|U[C,(I,(KNT))]. This shows that KNT is sI}-0.7.

(5) Let T be slg-0.% and K be n-0%. Then T C Ci(I,(Cy(T))) and KNT C KN
Gi((Cy(T))) € Gi(KN L(CR(T))) € G (In(K) N1, (C(T))) = Cy (I (KN C(T))) €

Ci(I,(C;(KNZ))) by Lemma 3.24. This shows that KN 7T is slg-05.

Remark 3.26. The intersection of two
(1) sl}-0.% no need to asl}-0.7.
(2) sI,-0.% no need to a sI,-0.5.
(3) sl-0F no need to a sl)-0.7.

(4) sI§-0 no need to asly-0.7.

as demonstrated in the example that follows.

Example 3.27. In Example 3.9, {1,7} and {3,5,7} are sI?-0.7. But {1,7}N{3,5,7} = {7}
isnotglli-0.%.
Example 3.28. (1) In Example 3.4,
(a) {1,3,5} and {1,5,7} aresI')-0.. But {1,3,5}N{1,5,7} ={1,5} isnot sI}-0.7.
(b) {1,3,5}and {3,5,7} aresl}-0.7. But {1,3,5}1{3,5,7} = {3,5} isnot sI}-0.7.

(c) {3,5} and {5,7} are sl-05. But {3,5}n{5,7} = {5} is not sl-0.7.
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