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Introduction:-
In general, continuous function is one of the core concepts in topology. Abd El Monsef et al. [1] introduced the

notion of /3 -open sets and /3 -continuous mappings in topology.Balachandran [2] introduced generalized locally

closed set and GLC continuous in topology. The concept of Nano topology was introduced by LellisThivagar [4]
which was defined in terms of approximations and boundary regions of a subset of a universe using an equivalence
relation on it and he also defined Nano continuous functions, Nano open maps, Nano closed maps and Nano
homeomorphisms and their representations in terms ofNano interior and Nano closure.In this paper we introduce

Nano generalized /3 locally closed sets, Nano generalized /£ locally closed continuous function and Nano
generalized /3 locally closed irresolute function and study some of its relation between them.

2. Preliminaries:-
Definition:- 2.1[4] Let U be the universe, R be an equivalence relation on U and

TR (X ) = {U 0, Lg (X ), Ug (X ), B (X )}Where X cU . Thenzg (X ) satisfies the following axioms:
i) Uand ¢ezg(X).

i) The union of the elements of any sub collection of 7 (X ) isinz4(X ).

iii) The intersection of the elements of any finite sub collection of 7 (X) is in TR(X )

Then TR(X) is a topology on U called the Nano topology on U with respect to X , (U,TR (X )) is called the
Nano topological space.
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Definition:- 2.2 [4] If (U TR (X )) is a Nano topological space with respect X where X —U and if Ac U,
then
1. The Nano interior of a set A is defined as the union of all Nano open subsets contained in A and is denoted by

N int(A). N int(A)isthe largest Nano open subset of A .
2. The Nano closure of a set A is defined as the intersection of all Nano closed sets containing A and is denoted
by Ncl(A). Ncl(A)is the smallest Nano closed set containing A.

Definition:- 2.3 [2] A function f : (X , T) - (Y,G) is called
Q) continuous if f 71(V) is open in (X : T)for every open set V in (Y,G).
(i) S (Semi pre) continuous if f’l(V) is [ (semi pre) open in (X,T)for every open set V in (Y,G).
(iii)  gcontinuous if f ’l(V) is g open in (X , z’)for every openset V in (Y,O').
(iv) g/ continuous if f ’l(V) is g [ open in (X , T)for every openset V in (Y,O').

Definition:- 2.4 [6] A subset A of a Nano topological space (U TR (X )) is called Nano generalized /S closed set
(briefly Ng S closed) if Ncl (A)gV whenever AV and V is Nano open in (U VTR (X ))

Definition:- 2.5 [7] Let (U,Z'R (X ))and (V,O'R, (Y )) be Nano topological spaces. Then a mapping
f:(U,7:(X)) = (V,04(Y))is called Ng /3 continuous onU if the inverse image of every Nano open set in
V is Ng fopenin U .

Definition:- 2.6 [2] A subset A of a topological space (X ) z') is called generalized locally closed set (briefly GLC)
if A=GNF where G isgopenand F isgclosedin X .

3. Nano generalized [ locally closed sets:-
Definition:- 3.1 A subset A of a Nano topological space (U TR (X )) is called Nano generalized /3 locally closed
set (briefly NG S LC) if A=G N F whereG isNg £ openand F is Ng £ closed in (U TR (X ))

Definition:- 3.2 A subset A of a Nano topological space (U,TR( ))is called (NG S LC)'set if A=GNF
where G is Ng 8 openand F is Nano closed in(U, 7 (X )).

Definition:- 3.3 A subset A of a Nano topological space (U,TR( )) is called (NG S LC)  setif A=GNF
where G is Nano open and F is Ng £ closed in (U TR (X ))

Definition:- 3.4 A subset A of a Nano topological space (U,TR (X )) is called strongly Nano generalized
locally closed set (briefly strongly NG S LC) if A=G N F whereG is strongly Ng f open and F is strongly

Ng £3 closed in (U, 7, (X)).

Theorem:- 3.5 Every strongly NG 5 LC set is NG /3 LC set.
Proof:- Every strongly Ng £ closed set is Ng /3 closed set proof follows.

Remark: 3.6:- The converse of the above theorem need not be true which is seen in the below example.
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Example:- 3.7 Let U = {a, b,C,d,e} with U/R = {{a, b}, {c,e}, {d }}and X = {a, d}. Then the Nano topology
is defined as 7 (X ) = {U 0, {d }, {a, b, d}, {a, b}} Here the set {a, b,c, d} is NG S LC set but not strongly NG
PLCsetin U .

Remark: 3.8:- Let (U, 7, (X ))and (V, o (Y))be Nano topological spaces. Then
(i) Every NLC set is NG /5 LC set.

(i) Every NGLC set NG /3 LC set.

(iii) Every (NGLC) set is NG B LC set.

(iv) Every (NGLC) “set is NG 3 LC set.

(v) Every NLC set is (NG 3 LC)" set.

(vi) Every NLC set is (NG B LC)" set.

Similarly we prove for strongly NG /3 LC set.

Theorem:- 3.9 If a subset A of a Nano topological space (U ' TR (X ))is (NG S LC)" set then there exist a Ngs
open set G suchthat A=G n Sl (A).

Proof:- Assume that Ais (NG 5 LC)” set. Then there exist a Ng/3 open set G and Nano closed set F such that

A=GNF.SinceAc Fand Fis Nano closed, Ac NﬂCI(A)g F.Then AcG and Ac N,BCI(A)
andhence Ac G SCl(A). To prove the reverse inclusion, ifXe G fgcl(A)then X eGand
xe fl(A)cF.SoxeGNF = A.Hence G el (A) < A. Therefore A=G n Sl (A).

Theorem:- 3.10 For a subset of the following conditions.

i) Ae NG,BLC*(U, X).

i) A=G N Ngl(A)for some Ng/ open set G.

iy Ncl(A)— Ais Ng/3 closed.

iv) AU(U —Ngcl(A))is Ng closed.

are related as follows: i) and ii) are equivalent, iii) and iv) are equivalent and iv) implies ii).

Proof:-

i) =ii) Let Ae NGALC (U, X). Then there exist a Ng 8 open set G and a Nano closed set F such that
A=GnNF. Since AcGand AcNgl(A)we have A=GNNgSl(A). Conversely since
NAcl(A)c F, G ANAl(A) < G N F = Awhich implies that A=G N/l (A).

ii) = i) Since G is Ng 3 openand NAcl(A)is Nano closed G n Ngcl(A) e NGALC (U, X).

i)=iv) Let P=NAI(A)-A . Then AUWU-NAI(A) is Ngf open. Since
U —P = AuU(U — Ngcl(A))holds and henceU — F is Ng 3 open.

iv) = iii) Let Q = AU(U —Ngcl(A)). Then U —Qiis Ng S closed and U —Q = N/cl (A)— Aholds.

iv) = ii) Let G= AU(U —Ngcl (A)) Then G is Ng S open. Now
G NAl(A)=[AUU - Ngcl(A))]~ NAcl(A) = NBcl (A) N AUINAC(A) A (U — Ngel (A))]
=AU ¢ = A Therefore A=G N NSCI(A).
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Definition:- 3.11 A Nano topological space (U TR (X )) is said to be a Ng f submaximal if every Nano dense
subset of (U 7o (X )) is Ng 3 openiin (U, 7, (X ))

Theorem:- 3.12 Every Nano submaximal space is Ng /£ submaximal but bot conversely.

Proof: Let U be a Nano submaximal and A be a Nano dense subset of U . Then A is Nano open. But every Nano
open set is Ng 5 openand so A is Ng # open. Therefore U is Ng # submaximal.

Proposition:- 3.13 The following results are true for any two subsets Aand B of a Nano topological space
(U, zo(X)).

i) 1If ABeNGALC*U, X)then AnNB e NGALC*(U, X).

iy 1f Ae NGALC(U, X)and BisNg /S openthen AnB e NGALC(U, X).

iii) If Ae NGALC*(U, X)and BisNg /S openthen AnB e NGALC*(U, X).

iv) If Ae NGALC**(U, X)and B is strongly Ng S openthen AnB e NGALC(U, X).

v) If Ae NGALC**(U, X)and B is Nano openthen AN B e NGALC**(U, X).

Theorem:- 3.14 A Nano topological space (U : Z'R(X )) isNg 3 submaximal iff NGALC (U, X) = P(X )

Proof:- (Necessary) Let A e P(X). Let G = AU(U —Ngcl (A)) Then Ngcl (G)=U . SinceU is Ng
submaximal, G is Ng /3 open. By theorem 3.11, Ae NGALC (U, X)andso NGALC (U, X) = P(X )
(Sufficient) Let Abe a Nano dense subset of U. Then AU(U —Ngcl(A))=AUg=A. Since
AeNGALC (U, X), by theorem3.11 A isNg 3 openin U . Hence U is Ng 3 submaximal.

4. Ng £ Ic continuous map and ng /3 Ic irresolute map:-

Definition:-- 41 A function f:(U,74(X))— (V,04(Y))is called NGBLC continuous (NG /3 LC*
continuous and NG S LC** continuous)if f *(G)e NGALC(U, X)(f *(G)e NGALC*(U, X )and
f *(G)e NGALC **(U, X)) for every Nano open set G ofV .

Theorem:- 4.2 Afunction f :U —V be a function then we have the following.

i) If fis NLC continuous then f is NG £ LC continuous (NG £ LC* continuous and NG /3 LC**
continuous).
ii) If fis NG £ LC* continuous or NG £ LC** continuous then f is NG £ LC continuous.

Proof: i) Suppose that f is NLC continuous. Let G be a Nano open set inU . Then f ’l(G)is NLC set in U .
Since every NLC set is NG S LC set (NG LC* set and NG £ LC** set ), it follows that f is NG S LC
continuous (NG £ LC* continuous and NG  LC** continuous).

iiLet f :U —V be NG £ LC* continuous or NG  LC** continuous. Since every NG 3 LC* set or NG 3 LC**
set is NG [ LC set. Therefore f is NG £ LC continuous.

Theorem:- 4.3 1f f :U —V is NG £ LC continuous and g :V — W is Nano continuous, then go f :U —W
is NG £ LC continuous.
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Proof:- Let F be Nano closed inW . Then g’l(F) is Nano closedin V , since g is Nano continuous and then

f’l(g’l(F)): (g o f)_l(F) is NG fLC setin U, as f is NG S LC continuous. Thusgo f is NG #LC
continuous.

Theorem:- 4.4 If f:U —>Vis NGSLC* continuous andg:V —Wis Nano continuous, then
go f:U —>W isNG £ LC* continuous.

Theorem:- 45 If f:U —>V is NGLC* continuous ndg:V —W is Nano continuous, then

go f:U —>W isNG £ LC** continuous.
Proof of the theorem 4.4 and 4.5 are similar to the theorem 4.3.

Definition:- 4.6 A function f :(U,74(X))— (V,0(Y))is called NG S LC irresolute (NG /3 LC* irresolute
and NG LC*  irresolute)  if f 1(G)e NGALC(U, X)(f *(G)e NGALC*(U, X )and
f (G)e NGALC**U, X)) for every G e NGALC(V,Y)(G e NGALC*(V,Y )and
G e NGALC**V,Y)).

Theorem:- 4.7 A function f :U —V be a function then we have the following.

i) If fisNLC irresolute then f is NG S LC irresolute (NG f LC* irresolute and NG 5 LC** irresolute).

i) If fis NG fLC irresolute (NG f LC* irresolute or NG f# LC** irresolute) then f is NG /3 LC continuous
(NG S LC* continuous and NG /3 LC** continuous).

Proof: i) Suppose that f is NLC continuous. LetG be a NLC set in U . Then f ’l(G)is NLC set in U . Since

every NLC set is NG fF LC set (NG f LC* set and NG  LC** set ), it follows that f is NG £ LC irresolute (NG

S LC* irresolute and NG £ LC** irresolute).

ii)Let G be a Nano opensetin U and G isNG SLCsetinV . Then f _1(G)e NGALCU, X) as f isNG

L LC irresolute (NG £ LC* irresolute or NG S LC** irresolute). Hence f is NG £ LC continuous (NG S LC*

continuous and NG 2 LC** continuous).

Theorem:- 4.8 Iff:U >Vis NGSLC irresolute andg:V —Wis NG LC continuous, then
go f:U —>WisNG S LC continuous.

Proof: Let F be NanoclosedinW . Then g *(F) is NG 8 LC setin V , since g is NG #LC continuous.Again

since f is NG £ LC irresolute, ffl(g ’l(F)): (go f)"(F)isNGALC setin U. Thusgo f is NgfLC
continuous.

Theorem:- 49 If f:U —>Vis NGSLC* irresolute andg:V —Wis NG S LC* continuous, then
go f:U —>WisNG £ LC* continuous.

Theorem: 4.10 If f:U —>Vis NG S LC** irresolute andg:V —Wis NG S LC** continuous, then
go f:U —>WisNG £ LC** continuous.

Proof of the theorem 4.9 and 4.10 are similar to the theorem 4.8.
Similarly we can prove the following theorems.
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Theorem:- 411 Iff :U ->Vis NGALC irresolute andg:V —Wis NG LC irresolute, then
go f:U >WisNG S LCirresolute.

Theorem:- 4.12 If f:U —>Vis NGJLC* irresolute andg:V —Wis NG S LC* irresolute, then
go f:U >WisNG S LC* irresolute.

Theorem:- 4.13 If f:U —>Vis NG S LC** irresolute andg:V —W is NG S LC** irresolute, then
go f:U >WisNG £ LC** irresolute.

Theorem:- 4.14 1f f :U —V is NG S LC irresolute and g :V — W is NLC continuous, then go f :U —>W
is NG £ LC continuous.

Theorem:- 415 1f f :U —V isNG S LC irresolute and g :V —W is Ng £ continuous, then go f :U —W
is NG £ LC continuous

Theorem:- 4.16 If f:U —>Vis NG S LC* irresolute andg:V —Wis NG S LC* continuous, then
geo f:U —>WisNG £ LC* continuous.

Theorem:- 4.17 If f:U —>Vis NG S LC** irresolute andg:V —W is NG S LC** continuous, then
go f:U —>WisNG f LC** continuous.
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