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Abstract

In this paper, we introduce and characterize some new generalized locally closed sets known as nlgsemi*-locally
closed sets and lightly nlgsemi*-locally closed sets in nano ideal topological spaces. Also we discuss some of its
properties. Additionally, we define and study certain new classes of continuous mappings namely nlgsemi*-LC
continuous functions and L nlgsemi*-LC continuous functions in nano ideal topological spaces. Comparison and

characterisation of these functions are explored.

Keywords- Nano Ideal Topology, locally closed sets, nlgsemi*-locally closed sets, lightly
nlgsemi*-locally closed sets, nlgsemi*-LC continuous mappings and L n/gsemi*-LC continuous mappings.

1. Introduction

In topological spaces, locally closed sets were studied
more by Bourbaki [11] in 1966, which is the
intersection of an open set and a closed set.
Kuratowski [3] was introduced the local function in
ideal spaces. The notion of nano topology was
introduced by Lellis Thivagar[4] which was defined
in terms of approximations and boundary region of a
subset of an universe using an equivalence relation
onit. M. Parimalaetal. [5,6,7] introduced the concept
of nano ideal topological spaces and investigated
some of its basic properties. In 2018, [12] R. Asokan,
0. Nethaji and I. Rajasekaran, introduced lightly nano
I -locally closed set in nano ideal topological spaces.
In 2021, Selvaraj Ganesan [14] introduced p-nl-
locally closed sets set in nano ideal topological
spaces. Recently we [1] defined nlgsemi*-closed sets
and nlgsemi*-open sets in nano ideal topological
spaces. The purpose of this paper is to introduce the
new notions of locally closed sets and locally closed
continuous functions in nano ideal topological
spaces. We study the concept of nlgsemi*-locally
closed sets, lightly nlgsemi*locally closed sets,
nlgsemi*-LC continuous mappings and L nlgsemi*-
LC continuous mappings in nano ideal topological
spaces.

2. Preliminaries

Throughout this paper (U,7r(X)) represent nano
topological spaces on which no separation axioms
are assumed unless otherwise mentioned. For a
subset A of a space (U, tr(X)), ncl(4) and nint(4)
denote the nano closure of A and the nano interior of

A respectively. We recall the following definitions,
which will be used in the sequel.

Definition 2.1 [1] A subset A of a nano ideal
topological space (U, IV, I) is said to be nano ideal
generalized semi*-closed (briefly, nlgsemi*-closed)
if A7, € V whenever A €V and V is nano semi*-open.

Definition 2.2 [1] A subset A of a nano ideal
topological space (U, IV, I) is said to be nano ideal
generalized semi*-open (briefly, nlgsemi*-open) if
X - Ais nlgsemi*-closed.

Theorem 2.3. [1] Consider a space (U, V, I), then the
following implications are true and reverse
implications are may not be true.

i) Anano closed is always a nl gsemi*-closed set.

ii) Ang-closed is always a nlgsemi*-closed set.

iii) A nlgsemi*-closed is always a nlg-closed set.

Definition 2.4 [1] Consider a subset A ofa nano ideal
topological space (UWN,[). Then nano I
generalized semi*-closure of A is defined as the
intersection of all nano I generalized semi*-closed
sets containing A and itis denoted by nl generalized
semi*-cl(A). i.e, nigsemi*-cl(A) = N{F: A € F €
nlgsemi*c(U). nl generalized semi*-cl(A) is the
smallest nano ideal generalized semi*-closed set
containing 4.

The following two propositions are easy
consequences from definitions.

Proposition 2.5 [1] For any M € U, the following
holds.

1. nigsemi*-cl(M) is the smallest nlgsemi*-closed
set containing M.
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2. Misnlgsemi*-closed if and only if nlgsemi*cl(M)
=M.

Proposition 2.6 [1] For any two subsets M and P of
(U, N, I), the following holds.

1. If M € P, then nlgsemi*cl(M) € nlgsemi*-cl(P).
2. nlgsemi*cl(MNP)Snlgsemi*cl(M)N
nlgsemi*cl(P).

Definition: 2.7 [2] Let (U,tr(X)) be a nano
topological space and A € U. Then A is said to be a
nano locally closed if A = U N F, where U is nano
open and F is a nano closed in U.

Definition 2.8. [2] A subset A of (U, Tr(X)), is called
Nano generalized locally closed set (briefly NGLC)
if A=G N F, where G is Ng-open in (U, 7r(X)) and F
is Ng-closed in (U, tr(X)). The collection of all nano
generalized locally closed sets of (U, tr(X)) will be
denoted by NGLC(U, tr(X)).

The following two collections of subsets of (U,
Tr(X)) (i. ) NGLC* (U, 1r(X)) and NGLC*(U, tr(X))
are defined as follows.

Definition 2.9.[2] For a subset A of (U, 7r(X)), A €
NGLC~ (U, Tr(X)), if there exist a Ng- open set G and
a nano closed set F of (U, 1z (X)), respectively, such
that A=GNF.

Definition 2.10. [2] For a subset A of (U, tr(X)), 4 €
NGLC*(U, tr(X)), if there exist a nano open set G and
a Ng-closed set F of (U, Tr(X)), respectively, such that
A=GnNF.

Definition 2.11. [2] A function f: (U, tr(X)) = (V,
tro(Y )) is called nano locally closed continuous
function [shortly, NLC continuous] if f-1(B) is a nano
locally closed set of (U, Tr(X)) for each nano open set
B of (V, Tg, (V).

Definition 2.12. [2] A function f: (U, Tr(X)) = (V, Tg,
(Y)) is called Nano Generalized locally closed
continuous function [shortly, NGLC continuous],
(resp. NGLC*-continuous, resp. NGLC**-continuous)
if f-1(B) € NGLC((U, Tr(X)) (resp. f-1(B) €
NGLC*((U, tr(X)), f~Y(B) € NGLC((U, tr(X)) for
each B € g, (V).

Definition 2.13. [12] A subset A of an nano ideal
topological space (U, N, ) is called an lightly nano I
-locally closed (briefly L-nI-LC) if A= M n N where
M is n-open and N is n*-closed.

Definition 2.14 [8]. A subset A of a nano ideal
topological space (U, IV, I) is n*-dense in itself
(resp. n* -perfect and n* -closed) if A C A;, (resp.
A = Aj and 4, € A.
spaces. Then clearly G is nlgsemi*-open setand F
is nano closed set. Since A € nlgsemi*LC*,A=G N
F.Hence A € NGLC*
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3.nlgsemi*-Locally Closed Sets

Definition 3.1. A subset A of an nano ideal
topological space (U, WV, I) is called nlgsemi- -
locally closed set (briefly nigsemi*LC) ifA=G N F
where G is nlgsemi*-open and F is nlgsemi* -closed
in (U, NV, D).

Notation 3.2. The class of all nlgsemi*-locally closed
setsin (U, V, I) is denoted by
nlgsemi*LC (U, IV, I) or simply nigsemi*LC.

Definition 3.3. For a subset A of (U, NV, I), A€
nlgsemi*LC*(U, V', I) if there exist a nlgsemi*-open
set G and a nano closed set F of (U, IV, I) such that A
=GNF.

Definition 3.4. For a subset A of (U, NV, I), A€
nlgsemi*LC ** (U, ', I) if there exist an nano open
set G and a nlgsemi* -closed set F of (U, IV, I) such
that A=GNF.

Proposition 3.5. Let A be a subset of an ideal space
(U, IV, I). Then the following holds.

(i) IfA enlgsemi*LC,thenA € NLC

(ii) If A e nlgsemi*LC* then A € NLC

(iii) If A e nlgsemi*LC,then A € NGLC

(iv) If A e nlgsemi*LC*, then A € NGLC*

(v) IfA enlgsemi*LC*,then A € NLC

(vi) IfA e nlgsemi*LC*, then A € NGLC**

Proof.

i) Assume A € nlgsemi*LC. Let G be nano open set
and F be nano closed set in nano ideal topological
spaces. We know the fact that every nano open set
is nlgsemi*-open set and every nano closed set is
nlgsemi*-closed set. Then G is nlgsemi*-open set
and F is nlgsemi*-closed set. Since A€
nlgsemi*LC,A=G N F.Hence A € NGLC.

ii) Assume A € nlgsemi*LC*. Let G be nano
generalised open set and F be nano closed set in
nano ideal topological spaces. Then clearly G is
nlgsemi*-open set and F is nano closed set. Since
A € nlgsemi*LC*,A=G N F.Hence A € NGLC.

iii) Assume A € nlgsemi*LC. Let G be nano
generalised open set and F be nano generalised
closed set in nano ideal topological spaces. We
know the fact that every nano generalised open
set is nlgsemi*-open set and every nano
generalised closed set is nlgsemi*-closed set.
Then G is nlgsemi*-open set and F is nlgsemi*-
closed set. Since A € nlgsemi*LC, A= G N F.Hence
A €ENGLC.

iv) Assume A € nlgsemi*LC*. Let G be nano open set
and F be nano closed set in nano ideal topological

v) Assume A € nlgsemi*LC*. Let G be nano open
set and F be nano closed set in nano ideal
topological spaces. Then clearly G is nano open
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set and F is nlgsemi*-closed set. Since A €
nlgsemi*LC**,A=G N F.Hence A € NGLC.

vi) Assume A € nigsemi*LC**. Let G be nano open
set and F be nano generalised closed set in nano
ideal topological spaces. We know the fact that
every nano generalised closed set is nlgsemi*-
closed set. Then clearly G is nano open set and F
is nlgsemi*-closed set. Since A € nlgsemi*LC**, A
=GNF.Hence A € NGLC*

Remark 3.6. The following examples shows that the
converse of the above proposition is not always true.

Example 3.7. Consider the universal set U = {q, b, c,
d}, the approximation space U/ R =

{{a}, {c}, {b, d}}, X = {a, b} € U with the ideal I = {¢,
{a}}. The nano topology defined by U is tr(X) = {U, ¢,
{a}, {b, d}, {a, b, d}} and nlgsemi*-open sets are
{{a}, {b}, {d}, {a, b}, {b, d}, {a, d},{b, c, d}, {a, b, d}, U,
¢}. Nano generalised closed sets are

{{c}, {b, c}, {c, d}, {a, c}, {b,d},{a, b, c}, {b, c,d}, {a,c
d},U,¢p,}.LetG={b,d}, F=1{b,c d}. Then A ={b, d}
€ NLG, NGLC, NGLC*but A &€ nlgsemi*LC**.

Example 3.8.Let U ={a, b, ¢, d}, with U/ R = {{b}, {d},
{a, c}} and X = {qa, d}. Then the Nano topology NV = {
¢, U, {d}, {a, c}, {a, ¢, d}} and I = {¢, {d}}.Then
nlgsemi*-closed sets are {¢, U, {b}, {d}, {a, b}, {b, c},
{b, d}, {a, b, c}, {b, c, d}, {a, b, d}} and ng-closed sets
are {¢, U, {b}, {a, b}, {b, c},{b, d}, {a, b, c}, {b, ¢, d}, {a,
b,d}.LetG={b,d},F={a,b,c},ThenA={b} € NGLC*
but not in nlgsemi*LC and nlgsemi*LC*.

Theorem 3.9. For a subset 4 of nano ideal space (U,
N, D), If Aenligsemi*LC* then A =
GNn-cl(A) for some nlgsemi*-open set G.

Proof. Let A € nlgsemi*LC*, then there exist a
nlgsemi*-open set U and a nano closed set F in (U,
N, I)suchthatA=G N F.Since A € G and A € n-cl(4),
we have A € GNn-cl(4).

Since A € F,n-cl(A) € n-cl(F). Since F is nano closed,
n-cl(F) = F. Therefore, n-cl(A) S Fand A=GNF
2G N n-cl(A). Hence A = G N n-cl(4).

Theorem 3.10. For a subset A of an nano ideal space
(U,N, D), (n-cl(A))-A is nigsemi* -closed if and only
if AU U — (n-cl(A)) is nlgsemi*-open.

Proof. Necessity- Let F = (n - cl(A)) -A. By
hypothesis, F is nlgsemi*-closed and U- F =
Un(U-F)=UnU- (n-cl(A)-A)=AU (U —
(n-cl(A)). Since U- F is nlgsemi*-open, AU (U — (n-
cl(A4)) is nlgsemi*-open.

Sufficiency- Let G =AU U —(n - cl(A)) . By
hypothesis G is nlgsemi*-open. Then U- G is
nlgsemi*-closed and U-G = U-(VU (U — (n-cl(4)))=
n-cl(A) n (U — A) = n-cl(A))-A. Hence proved.

Theorem 3.11. For a subset A of an nano ideal space
(U, v, I), the following are equivalent.
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(i) Aenilgsemi*LC

(i) A=G nnlgsemi*cl(A)for some nlgsemi*-open
set G and nlgsemi*-closed set A.

(iii) nigsemi+cl(A) — A is nlgsemi* -closed.

(iv) AU (U-nlgsemi*cl(A))is nlgsemi*-open.
Proof. (i) =(ii). Let A€ nlgsemi*LC, then there exist
anlgsemi*-open set G and nlgsemi* -closed set F in
(U, IV, I) such that A = G N F. Since ASG and AS
nlgsemi*cl(A), we have A € G Nnnilgsemi*cl(A) .
Also, since

A C F, nligsemi*cl(A) € nigsemi*cl(F). Since F is
nlgsemi*-closed, nlgsemi*cl(F) = F.

Therefore, nigsemi*cl(A) S FandA=GNF 26N
nlgsemi*cl(A).

This proves (ii).

(ii) = (i). Since G is nlgsemi* -open and A is
nlgsemi*-closed we have

G Nnnlgsemi*cl(A) = G N A € nlgsemi*LC.

()= (iv). Let F = nigsemi*cl(A)-A. By
hypothesis, F is nlgsemi* -closed and U-F =
UNn(U-F) = Un (U-(nlIgsemi*cl(4) -4)) =
Av (U- nlgsemi*cl(A)). Since U-F is nlgsemi” -
open, A U (U- nlgsemi*cl(A)) is nlgsemi*-open.
(iv)= (iii). Let G = AU(U- nlgsemi*cl(A)). By
hypothesis G is nlgsemi* -open. Then U-G is
nlgsemi* -closed and U-G =
U- (Au(U- nigsemi*cl(A)) =

nigsemi*cl(A) N (U-A) = nlgsemi*cl(A)-A
This proves (iii).

(ii) = (iv). Let A = GHnigsemi*cl(A) for some
nlgsemi* -open set G . Now,
A AU-nlgsemi*cl(4)) =

(Gnnlgsemi*cl(A)) v (U- nlgsemi*cl(A)) =
(GUU- nlgsemi*cl(A)) n(nlgsemi*cl(A) v (U-
nlgsemi*cl(A)) = (GLU- nigsemi*cl(A)) NU =
(G v (U- nigsemi*cl(A))) is nlgsemi*-open.
(iv)=(ii) Let G = AU(U- nlgsemi*cl(A)). Then G
is nlgsemi* -open. Now, G nnlgsemi*cl(A) =
(Au(U- nilgsemi*cl(A))) nnigsemi*cl(A) =
(nlgsemi*cl(A) nA) u (nlgsemi*cl(A) n (U-
nlgsemi*cl(A))) = Au¢d = A . Therefore A =
Grnlgsemi*cl(A) for some nlgsemi*-open set G.

Theorem 3.12. For a subset A of (U,N,I), If
Aenlgsemi*LC*" then there exist an nano open set
G suchthat A = G nnigsemi*cl(A).

Proof. Let Ae nigsemi*LC™. Then there exists an
nano open set G and a nlgsemi* -closed set F in
(U, N,I) such that A= GHF . Since AcG and
Acnlgsemi*cl(A), we have AcGnnlgsemi*cl(A)--
----- (a). Also, since
AcF,nlgsemi*cl(A) cnigsemi*cl(F). But
nlgsemi*cl(F) = F , since F is nlgsemi* -closed.
Therefore ,nlgsemi*cl(A)cF . Hence A=
GNF oGNnlgsemi*cl(A)----------- (b). From (a) and
(b), A = Gnnlgsemi*cl(A).

Theorem 3.13. Let A and B be any two subsets

of (U, NV, I).If Ae nlgsemi*LC* and B is nano closed,
then AnBenlgsemi*LC*.
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Proof. If Aenilgsemi*LC*, then there exists a
nlgsemi® -open set G and a nano closed set F in
(U,N,I) such that A=GHNF . Now, A"B =
(GAF)NB = GN(FNB) enlgsemi*LC".

Theorem 3.14. Let A and B be two subsets
of(U, V', I).If Aenlgsemi*LC** and B is nano closed
then AnB e nlgsemi*LC™*
Proof. If Aec nigsemi*LC**, then there exist an nano
open set G and a nigsemi*-closed set F such that
A = GNF . Then ANB = (GNF)NB =
GN(FNB) e nlgsemi*LC™, since every nano open
setis an nlgsemi”*-closed set.

Theorem 3.15. Let (U, V', I) be nano ideal space and
A, B are subsets of U. Then the following hold.

(1) IfA, B € nlgsemi*LC™ then

ANB € nilgsemi*LC*

(i) If A,B€ nigsemi*LC then ANB € nlgsemi*LC.
(iii) If A, B € nigsemi*LC**then

ANB € nlgsemi*LC**

Proof. (i) Since A,B enlgsemi*LC*, there exist
nlgsemi*-open sets G, H and closed sets E, F such
that A=GHNE and B =H NF. Now, ANB =
(GPEYN(HNF) =

(GHH) N(ENF) enlgsemi*LC".

The proof of (ii) and (iii) are similar to the proof of

@
4. Lightly nlgsemi*-Locally Closed Sets

Definition 4.1. A subset A of an nano ideal
topological space (U,N,I) is called an Lightly
nlgsemi*-Locally Closed Sets (briefly L nigsemi*-
LC)ifA = M n N where M is nano semi* -open and
N is n* -closed.

Example 4.2. Consider the universal set U
{a,b,c,d} , the approximation space U/R
{{a},{c},{b,d}}, X = {a,b} S U with the ideal I
{p,{a}}. The nano topology defined by U is 73 (X) =
{U,p,{a},{b,d},{a,b,d}} and nigsemi* -open sets
are

{{a},{b},{d}, {a, b}, {b,d},{a,d}, {b,c,d},{a b,d}, U, p}.

Nano semi* -open sets are
{{a},{a,c},{b,d},{a,b,d},U,p}. n* -closed sets are
{{a},{c}{a,c},{b,c,d},U,@} Then A={b,d}el
nlgsemi*-LC.

Proposition 4.3. Let (U,N,I) be an nano ideal
topological space and A be a subset of U. Then the
following statements are hold.

(1) If A is nano semi*-open, then A is L nlgsemi*-LC
set.

(2) If Aisn*-closed, then A is L nlgsemi*-LC set.

(3) If Ais a L-nI-LC-set, then A is an L nigsemi*-LC
set.

Proof. It is obvious from definitions 2.13 and 4.1.
The converse of the above proposition 4.3 need not
be true as shown in the following examples.
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Example 4.4. Let U,N and [ be defined as an
example 4.2. Here A = {b,d} €L nigsemi*-LC but A
is not n*-closed.

Example 4.5. Let U = {a, b, c,d} be the universe,
X ={ad}cU , U/R = {{b},{d},{a,c}} and
N = {U,p,{d},{a,c},{a,c,d}} and the ideal I =
{p,{d}} Then nano semi* -open sets are
{{a,c},{d},{b,d},{a,b,c},{a,c,d}, U, o} . n* -closed
sets are {{b},{d},{b,d},{a,b,c},U,¢}. Here A=
{b}eL nlgsemi*-LC but A ¢ L-nI-LC-set.

Theorem 4.6. Let (U,N,I) be an nano ideal
topological space. If A is an L nigsemi*-LC set and
B is an®-closed set, then A N B is an L nigsemi*-LC
set.

Proof. Let B be n* -closed. Then AN B = (0O n
P)nB =0n (P nNnB), where PN B is n* -
closed. Hence A N Bis an L nlgsemi*-LC set.

Theorem 4.7. A subset A of an nano ideal
topological space (U, XV, 1) is n*-closed if and only if
itis L nigsemi*-LC set and nlgsemi* -closed.

Proof. Necessity is trivial.

We prove only sufficiency. Let A be L nlgsemi*-LC
set and nlgsemi* -closed set. Since A is L nlgsemi*-
LC set,A = O NP, where O is nsemi* -open and P
isn*-closed. So we have A = ONP < 0.Since A s
nlgsemi*-closed, Ay € 0. Also since A=0NPC
P and P is n*-closed, A; € P. Consequently, A S
O N P = Aandhence A isn*-closed.

Remark 4.8. The notions of L nlgsemi*-LC set and
nlgsemi”* -closed set are independent.

Example 4.9. Let U = {a, b, c,d} be the universe,
X={lc UU/R = {{a},{b},{c,d}} and N =
{U,¢,{c,d}} and the ideal I = {p,{c}}. nigsemi* -
closed = {
U' ®, {a}! {b}' i {a' b}' {b' C}! {a' d}' {a' C}' {b' d}' {a' b' C}'
{b,c,d},{a,b,d},{a,c,d}}. Nano semi*-open sets are
{{c,d}, U, p}. n*-closed sets are {{b},{a,b},U, ¢ }. L
nlgsemi®-LC sets are {U, ¢}. It is clear that {a} is an
nlgsemi*-closed but it is not L nlgsemi*-LC set.

Example 4.10. Let U = {a, b, ¢, d} be the universe,
X ={ad}cU , U/R = {{b},{d}{a,c}} and
N = {U,p,{d},{a,c},{a,c,d}} and the ideal I =

{p,{d}} . nlgsemi* -closed sets are
{{b}.{d}.{a,b},{b,c},{b,d},{a,b,c},{b,c,d},{a,b,d}}
.Then nano semi* -open sets are

{{a,c},{d}, {b,d},{a,b,c},{a,c,d},U ¢} . n* -closed
sets are {{b},{d},{b,d},{a,b,c},U, o} Here A=
{a,c}eL nigsemi*-LC but A ¢ nlgsemi*-closed.

Remark 4.11. The notions of L nlgsemi*-LC set and
nlgsemi*LC set are independent.

Example 4.12. Let U, N and I be defined as an
Example 3.8, Then nlgsemi* -open sets are

{ta}.{c}.{d}.{a,c}.{a,d},{c,d},{a,b,c},{a,c,d}, U, 9}
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nlgsemi*LC sets are

{{a}, {b}, {c},{d}, {a,c},{a,d}, {c,d},{a b}, {b,c},{a b, c}, U, ¢}

Lnlgsemi*-LC sets are
{{b},{d},{b,d},{a,c},{a,b,c}, U, @} Here {a} €
nlgsemi*LC but {a} & L nlgsemi*-LC . Also {b,d} €
Lnigsemi*-LC but {b,d} & nlgsemi*LC. Thus L
nlgsemi*-LC set and nlgsemi*LC set are
independent.

5. nlgsemi*-LC continuous and L nlgsemi”-LC
continuous mappings

Definition 5.1. A function f : (U,N,I) —» (V,M,])is
said to be nlIgsemi*-LC continuous if f~1(4) is
nlgsemi*LC set in (U, N,I) for every n-closed set A
of (V, M, ).

Example 5.2. Let U = {a, b, c,d}, the
approximation space U/ R = {{a}, {b},{c,d}}, X =
{{b},{d}} € U with the ideal I = {¢, {a}}. The nano
topology defined by U is 1 (X) =

{U,p,{b},{c,d},{b, c,d}}and nigsemi*-open sets
are {{b}, {c},{d}, {c, d},{b, d}, {b,c},{b,c,d}, U, o},
and nlgsemi*-closed sets are

{{a},{a, b}, {a,c},{a,d},{a, b, c},{a c d},{a b,d}, U, ¢}

nlgsemi*LC sets are
{{b}.{c}{d},{c,d},{b,d},{b,c},{c,d}, U, ¢} Let V =
{a, b, c,d}, the approximation space V/ R =
{{a},{d},{b,c}}, Y = {{a},{d}} < V with the ideal
J = {p,{a}}. The nano topology defined by V is
NR(Y) = {V,9,{a,d}}. The function f :

(U,N,I) - (V,M,]) is defined as f(a) = ¢, f(b) =
b,f(c) =a,f(d) = disanlgsemi*-LC continuous
function.

Definition 5.3. A function f: (U,N,I) - (V,M,])is
said to be L nlgsemi*-LC continuous if f~1(4)is
L nlgsemi*-LC setin (U,N,]I) for every n-closed set
Aof (V,M,)).

Example 5.4. Consider the universal set U
{a,b,c,d} , the approximation space U/R
{{a}, {c}, {b,d}},X = {a,b}cU with the ideal I
{9, {a}}. The nano topology defined by U is Tz (X) =
{U, o, {a},{b,d},{a,b, d}} and nlgsemi* -open sets
are

{{a},{b},{d}, {a, b}, {b,d},{a,d}, {b,c,d},{a b,d}, U, p}.

nano semi* -open sets are
{{a}, {a,c},{b,d},{a,b,d}, U, (p}. n* -closed sets are
{{a}, {c},{a,c},{b,c,d}, U, ¢ }, L nlgsemi” - LC sets
are {{a},{c}, {a,c},{b,d}, U, (p}. Let V = {a,b,c,d},
the approximation space V/R = {{a}, {d},{b, c}},
Y = {{a}, {d}}gV with the ideal | = {(p, {a}}. The
nano topology defined by V is 2z (Y) = {V, ¢, {a, d}}
and nlgsemi*-open sets are

{{a}, {b},{c},{a, b}, {b, c},{c,d},{a c},{b,d}{b,c,d},
{a,c,d},{a,b,d},V,p}. Then nano semi*-open sets
are {{a,d},V, ¢}. n*-closed sets are {{a},{b,c},V, ¢ }.
The function f : (U,N,I) - (V,M,]) is defined as
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f(@=b,f(b)=a,f(c) =c¢,f(d) =d is a L

nlgsemi*-LC continuous function.

Theorem 5.5. A function f : (U,N,I) - (V,M,])is
n* -continuous if and only if it is L nlgsemi”-LC
continuous and nlgsemi*-continuous.

Proof. It is an immediate consequence of Theorem
4.7.

Remark 5.6 The notions of L nilgsemi* - LC
continuous and nlgsemi® - LC  continuous are
independent.

Example 5.7. Let U = {ab,c,d} , the
approximation space U/ R = {{a},{b},{c,d}}, X =
{{b},{d}} c U with the ideal I = {@,{a}}. The nano
topology defined by U is (X)) =
{U,p,{b},{c,d},{b,c,d}} and nigsemi* -open sets
are  {{b},{c},{d} {c,d},{b,d},{b,c},{b,c,d}, U, ¢},

and nlgsemi* -closed sets are
{{a}.{a, b}.{a,c},{a,d},{a,b,c}.{a c,d}.{a b d},U, ¢}
Nano semi” -open sets are

{{b},{c,d},{b,c,d}, U,(p} and n* -closed sets are
{{a}, {a,b},{a,c,d},U,¢}. Lnigsemi* - LC sets are
{{b},{c,d},U, 9} and nlgsemi*LC sets are
{{b}.{c}{d},{c,d},{b,d},{b,c},{c,d},U, @} Let V =
{a,b,c,d} , the approximation space V/R =
{{a},{d},{b,c}}, Y = {{a},{d}} €V with the ideal
J ={p,{a}}. The nano topology defined by V is
DxY)={V,90,{a,d}} . The function f:
(U,N,I) - (V,M,]) is defined as f(a) = ¢, f(b) =
b,f(c) =a,f(d) = dis anlgsemi*-LC continuous
function. But the function f is not L nigsemi*-LC
continuous since f~*({b,c}) = {a,b} & L nigsemi*-
LCin (U,N, ).

Example 5.8. Consider the universal set U =

{a, b, c, d}, the approximation space U/ R =

{{a}, {c},{b, d}},X = {a,b} € U with theideal I =
{9, {a}}. The nano topology defined by U is 7z (X) =
{U, @,{a},{b,d},{a,b, d}}and nlgsemi*-open sets
are

{{a}, {b},{d},{a, b}, {b,d},{a,d},{b,c,d},{a,b,d}, U, p}.
nlgsemi*-closed sets are

{{a}, {c},{c,d}.{a,c},{b,c},{a b,c},{b,c d},{a c,d} U, ¢}
Nano semi*-open sets are

{{a}, {a,c},{b,d},{a,b,d}, U, ga}. n*-closed sets are
{{a}, {c}{a,c},{b,c,d}U, ¢ }, L nlgsemi*-LC sets
are {{a}, {c},{a,c},{b,d} U, (p}. nlgsemi*LC sets

are

{{a}, {b},{c},{d},{a, b}, {b,c},{c,d}, {a,d}, {b,d}, {b,c,d},

U,p}Let V = {a,b,c,d}, the approximation space
V/R = {{a},{d},{b,c}}, Y = {{a},{d}} € V with
the ideal ] = {(p, {a}}. The nano topology defined by
Vis 2x(Y) = {V, o, {a, d}} and nlgsemi*-open sets
are

{{a}’ {b}’ {C}’ {a’ b}’ {b’ C}’ {C’ d}’ {a’ C}’ {b’ d}{b’ C’ d}’
{a,c,d},{a,b,d},V,¢}. Then nano semi*-open sets
are {{a,d},V, ¢}. n*-closed sets are {{a},{b,c},V, ¢ }.
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The function f: (U,N,I) - (V,M,]) is defined as
f@=b,fb)=a,f(c) =c,f(d) =d is a L
nlgsemi*-LC continuous function. But the function f
is not nlgsemi*-LC continuous since f~1({b,c}) =
{a,c} &€ nlgsemi*LC in (U, N, I).

Conclusion

In this present work, we introduced the new concept
namely nlgsemi* -locally closed sets, lightly
nlgsemi* -locally closed sets, nlgsemi* - LC
continuous mappings and Lnigsemi* - LC
continuous mappings in nano ideal topological space
(U,N,I). Also we studied and proved the basic
properties of these locally closed sets.
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