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Abstract. This paper introduces N7g-closure operator and character-
ize its properties. Moreover, some N-topological generalized continuous
functions are defined and their properties are investigated. Furthermore,
NTg-regular and N1g-normal spaces are introduced.
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1 Introduction

Abd E. Monsef et al. [1] introduced the concept of S-open sets and its continous
functions. Maki et al. [9] defined and investigated some properties of generalized a-
continuous functions. Reilly.I.L [11] characterized some bitopological separation ax-
ioms. Dorrset.C [2] defined semi-normal space. The concept of N-topological spaces
and its open sets were initiated by Lellis Thivagar et al. [5]. He [6] 6] also established
the properties of some weak forms of N-topological open sets and generalized closed
sets. This paper focus on the introduction of N71g-closure operator and some gener-
alized continuous functions. Further, we establish the properties of N7g-regular and
NTg-normal spaces.

2 Preliminaries

In this section we recall some known results of N-topological spaces which are used
in the following sections. By a space (X, N7), we mean an N-topological space with
N-topology N7 on X on which no separation axioms are assumed unless explicitly
stated.

Definition 2.1. [5] Let X be a non empty set, 71, 72, ... , Ty be N-arbitrary
topologies defined on X. Then the collection N7 = {S C X : § = (UZI\;1 AU
(ﬂfil By), A;, B; € 7;}, is said to be N-topology if it satisfying the following axioms:
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(i) X, € Nr.
(ii) U;2, Si € N7 for all {S;}2, € NT.
(ii) N, S; € N7 for all {S;}~, € NT.

Then the pair (X, N7) is called an N-topological space on X and the elements of
the collection N7 are known as N7-open sets on X. A subset A of X is said to be
Nr-closed on X if the complement of A is N7-open on X. The set of all N7T-open
sets on X and the set of all N7-closed sets on X are respectively denoted by N7O(X)
and N7C(X).

Definition 2.2. [5] Let (X, N7) be an N-topological space and S be a subset of X.
Then

(i) the Nr-interior of S is defined as N7-int(S) = U{G : G C S and G is NT-open}.
(ii) the N7-closure of S is defined as N7-cl(S) = N{F : S C F and F is N7-closed}.
Definition 2.3. [6] A subset A of N-topological space (X, N7) is said to be
(i) Nta-open if A C N7-int(N1-cl(N7-int(A))).
(ii) N7 semi-open if A C N7-cl(NT-int(A)).
(iii) N7 pre-open if A C N71-int(N7-cl(A)).
(iv) N7p-open if A C N7-cl(N7-int(N7-cl(A))).
Definition 2.4. [7] A subset A of N-topological space (X, N7) is said to be

(i) N7 generalized-closed (briefly Ntg-closed) if N7-cl(A) € U whenever A C
Uand U is N7-open in (X, NT).

(ii) N7a generalized-closed (briefly NTag-closed) if N7-acl(A) C U whenever A C
U and U is N7-open in (X, NT).

(iii) N7 generalized a-closed (briefly Ntga-closed) if N7-acl(A) € U whenever
A CU and U is Nta-open in (X, NT).

(iv) Nt generalized semi-closed (briefly N7gs-closed) if N7-scl(A) C U whenever
ACU and U is N7-open in (X, NT).

(v) N7 semi generalized-closed (briefly N7sg-closed) if N7-scl(A) C U whenever
A CU and U is N7 semi-open in (X, N7).

(vi) Ntg-closed if N7-cl(A) € U whenever A C U and U is N7 semi-open in
(X,NT).

(vil) N1*g-closed if N7-cl(A) C U whenever A C U and U is N7g-open in (X, N7).

(viii) N7#g-semi closed (briefly N7#gs-closed) if N7-scl(A) C U whenever A C U
and U is N7*g-open in (X, N7).

(ix) N7g-closed if N7-cl(A) C U whenever A C U and U is N7# gs-open in (X, NT).
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The complement of above N-topological generalized closed set is called respective
generalized open sets. The set of all N7g-closed (resp. Ntag-closed, NTga-closed,
Nrgs-closed, NTsg-closed, N7g-closed, NT*g-closed, N77 gs-closed, N7g-closed) sets
of (X, N7) is denoted by NTGC(X) (resp. NTaGC(X), NTGaC(X), NTGSC(X),
N7TSGC(X), NTG’C(X), N7*GC(X), NT#GSC(X), NTGC(X)).

Definition 2.5. [7] An N-topological space (X, N7) is called a
(i) NTTy9-space, if every N7g-closed set is N7-closed.

(ii NTgsTfﬁ/Q—space, if every N77#gs-closed set is N7-closed.
(iil) NTa-space, if every NTa-closed set is N7-closed.

(iv) N7,Tp-space, if every Ntag-closed set is N7-closed.

(v) N7, T4-space, if every NTag-closed set is N7g-closed.
(vi) N7Tp-space, if every Ntgs-closed set is N7-closed.

)
)
)
)
)
(vii) NT*T) 9-space, if every N7g-closed set is N7*g-closed.
(vili) NTTy-space, if every N7g-closed set is N7-closed.

(ix) N7,Tj-space, if every Ntag-closed set is N1g-closed.

(x) NT1Tj-space, if every N7g-closed set is N7-closed.

)

(xi) N7,Tj-space, if every N7g-closed set is NTg-closed.

3 Nr7-g closure operator in N-topological space

In this section we introduce the properties of N7-g closure operators in N-topological
space.

Definition 3.1. For any subset A of an N-topological space (X, N7), N7-g closure
of A is denoted by N7-gcl(A) and defined by intersection of all N7g-closed sets
containing A. That is, N7-gcl(A) =n{F : AC F,F € NtGC(X)}.

Definition 3.2. Let A be a subset of N-topological space (X, N7) and € X. Then
A is said to be a N7-¢ neighbourhood of z in X if there exists a N7g-open set U in
X such that x € U C A.

Definition 3.3. A point z € X is said to be a N7-g interior point of A if there exists
a NTg-open set U containing x such that U C A. The set of all N7-g interior points
of A is known as the N7g-interior of A and denoted by N7-gint(A).

Theorem 3.1. Let (X, N7) be an N-topological space on X and let A, B C X. Then
(i) N7-gcl(A) is the smallest NTg-closed set which containing A.

(i) A is N7g-closed if and only if N7-gcl(A) = A.
In particular, NT-gcl(& ) = & and N7-gcl(X) = X.
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(iii) AC B = Nr-jel(A) C Nr-gel(B).

(iv) Nt-gcl(AU B) = N7-jel(A) U Nt-gel(B).
(v) N7-gcl(AN B) C Nr-jel(A) N N7-gel(B).
(vi) N7-gel(Nr-gel(A)) = N7-gel(A).

Proof. Here we shall prove parts (ii) only and similarly we can prove the remaining
parts. Assume A is N7g-closed, then A is the only smallest NTg-closed set which
containing itself and therefore, NT-gcl(A) = A. Conversely, assume NT-gcl(A) = A.
Then A is the smallest NTg-closed set containing itself. Therefore, A is NTg-closed.
Particularly, since & and X are NTg-closed sets, then NT-Gel(&f ) = & and Nt-
g(X) = X.

Example 3.4. Let X = {a,b,c,d}. For N = 4, consider 1O(X) = {X, ,{a}},
nO(X) ={,X,{c,d}}, 30(X) =, X,{a,c,d}} and ,O(X) = {X, I, {b,c,d}},
then 470(X) = {X, &, {a},{c,d},{a,c,d},{b,c,d}} and also 47-GC(X) = {X, I,
{a}, {b},{a, b}, {b,c},{b,d}, {a,b,c}, {a,b,d}, {b,c,d}}. Let A = {c} and B = {d},
then 47-gcl(A) = {b,c}, 47-gcl(B) = {b,d} and 47-gel(AN B) = & . Therefore, 47-
gcl(ANB) # 41-gel(A) N4r-gel(B). That is, equality does not hold in (v) of theorem
3.1

Theorem 3.2. In an N-topological space (X, NT), the N7-g closure operator is a
Kuratowski closure operator.

Proof. The proof follows from (i), (ii), (iv) and (vi) of Theorem 3.1. O

Theorem 3.3. For any subset Aof an N-topological space X, x € N1-gcl(A) if and
only if for any N7g-open set U containing x such that ANU # & .

Proof. Suppose that © € N7-gcl(A) and U is any N7g-open set containing z such
that ANU = & . Then X — U is a N7g-closed set in X containing A. Therefore,
N7-gcl(A) C X —U. Since x ¢ X —U, x ¢ N7-gcl(A), which is a contradiction.
On the other hand, assume that every N7g-closed set is containing x intersects A. If
x ¢ N7-gcl(A), then there exists a N7g-closed set F such that A C F and = ¢ F.

Then X — Fis a NTg-open set in X containing x such that AN (X — F) = &, which
is a contradiction. Therefore, z € N7-gcl(A). O

Theorem 3.4. For any subset A of an N-topological space (X, NT),
(i) X — N7-gint(A) = N7-gcl(X — A)
(ii) X — N7-gcl(A) = N1-gint(X — A)

Proof. The proof is directly follows from theorem 3.1.
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Generalized functions in N-topological spaces

This section introduce some N-topological generalized continuous functions and in-
vestigate the relationship between them.

Definition 4.1. Let (X, N7) and (Y, No) be two N-topological spaces, then a func-
tion f: (X,N7) = (Y, No) is said to be

(1)

(i)

(iii)

(iv)

a N*-g continuous if the inverse image of every No-closed set in (Y, No) is
Ntg-closed in (X, NT).

a N*-ag continuous if the inverse image of every No-closed set in (Y, No) is
Ntag-closed in (X, NT).

a N*-ga continuous if the inverse image of every No-closed set in (Y, No) is
Nrga-closed in (X, NT).

a N*-gs continuous if the inverse image of every No-closed set in (Y, No) is
Nrgs-closed in (X, N7).

a N*-sg continuous if the inverse image of every No-closed set in (Y, No) is
Nrsg-closed in (X, NT).

a N*-g continuous if the inverse image of every No-closed set in (Y, No) is
Ntg-closed in (X, NT).

a N*-*g continuous if the inverse image of every No-closed set in (Y, No) is
Nt1*g-closed in (X, N7).

a N*-#gs continuous if the inverse image of every No-closed set in (Y, No) is
Nt1#gs-closed in (X, NT).

a N*-g continuous if the inverse image of every No-closed set in (Y, No) is
Nrg-closed in (X, NT).

Theorem 4.1. Let (X, N71) and (Y, No) be two N-topological spaces, then

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(iz)

every N*-continuous function is N*-g continuous.

every N*-semi continous function is N*-#gs continuous.
every N*-a continuous function is N*-#gs continuous.
every N*-g continuous function is N*-ag continuous.
every N*-g continuous function is N*-gs continuous.
every N*-sg continuous function is N*-3 continuous.
every N*-ga continuous function is N*-pre continuous.
every N*-continuous function is N*-g continuous.

every N*-g continuous function is N*-G continuous.
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(z) every N*-g continuous function is N*-g continuous.
(xi) every N*-g continuous function is N*-ag continuous.
(zii) every N*-g continuous function is N*-sg continuous.

(zii3) every N*-g continuous function is N*-8 continuous.
(ziv) every N*-g continuous function is N*-ga continuous.
(zv) every N*-g continuous function is N*-pre continuous.

(zvi) every N*-g continuous function is N*-gs continuous.

Proof. The proof follows from proposition 3.3 and 3.7 of [7]. O

Remark 4.2. The following examples shows that the converse of theorem 4.1 need
not be true.

Example 4.3. Let X = Y = {a,b,c,d}, N = 3, consider 1O(X) = {X, },
ToO(X —{@/ X, {a,b}}, 7'30 X)= {@/ X, {a,b}}, then 37'0 —{X & {a,b}}
and 010 ={Y, & {a}}, 020(Y) = {F,Y,{b,c}}, 030(Y) = {,Y, {a,b,c}},
then 300( = {vY, &, {a}, {b, c},{a, b,c}. Define f : (X, ) (Y,o) by f(a) =
b, f(b) = a, f(¢) = c and f(d) = d. Then f is 3*-pre continuous, 3*-3 contunuous,
3*-#gs continuous, 3*-§ continuous, and 3*-¢ continuous, but not 3*-continuous, not
3*-semi continuous and not 3*-a continuous.

Example 4.4. Let X =Y = {a,b, ¢,d}, N = 3, consider TlO(X) ={X, o {a}},
O(X) = {J, X, {b}}, 30O(X) = {, X, {a,b}}, then 3r0(X) = {X, I, {a},
{b}.{a,b}} and 0,0(Y) = {Y, Q {a}} 20(Y) ={F,Y {c.d}}, 030 Y)={<.Y,
{c,d},{a,c,d},{b,c,d}}, then 300(Y) = {Y, I ,{a},{c,d},{a,c,d},{b,c,d}}. De-
fine f: (X,7) — (Y,0) by f(a) =c¢, f(b) =d, f(¢) =a and f(d) =b. Then f is 3*-«
continuous, 3*-semi contunuous, 3*-pre continuous, 3*-3 continuous, 3*-g continuous,
3*-ga continuous, 3*-ag continuous, 3*-sg continuous and 3*-gs continuous but not
3*-continuous, not 3*-g continuous, and not 3*-g continuous.

Example 4.5. Let X =Y = {a,b,c,d}, N = 3, consider O(X) = {X, 2 ,{a,b}},
nO(X) = {, X, {a,b,c}}, 30(X) = {,X,{a,b},{a,b,c}}, then 37'0( ) =
{X,Qf,{a,b},{a b.ct} and 010(Y) = {Y, & {b},{b,c}}, 020 {7.Y,
{b},{b,d}},030(Y) = {&, Y {b,d},{a,b,d},{b,c,d}}, then 300(Y) = {Y g {b},
{b,c},{b,d},{a,b,d},{b,c,d}}. Define f : (X,7) — (¥,0) by f( ) = a, f(b) =

f(¢) = c and f(d) = d. Then f is 3*-pre continuous, 3*-f continuous but not 3*—
continuous, not 3*-ga continuous, not 3*-ag continuous, not 3*-sg continuous, not
3*-gs continuous and not 3*-g continuous.

Example 4.6. Let X =Y = {a,b,c,d}, N = 3, consider ;O(X) = {X, & ,{a, b, c}},
O(X) = {, X, {a,b,c}}, 3O(X) = {, X}, then 370(X) = {X, I ,{a,b,c}}
and 010(Y) = {Y, &, {b}, {b, c}}, 020(Y) = {, Y, {b}, {b,d}}, 030(Y) = {, Y,

{b,d},{a,b,d},{b,c,d}}, then 3c0(Y) = {Y, & ,{b},{b,c}, {b,d},{a,b,d},{b,c,d}}.
Define f : (X,7) — (Y,0) by f(a) = a, f(b) = b, f(¢) = c and f(d) = d. Then
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f is 3*-a continuous, 3*-semi continuous, 3*-pre continuous, 3*-3 continuous, 3*-g«
continuous, 3*-ag continuous, 3*-sg continuous, 3*-¢gs continuous, 3*-#gs continuous,
3*-g continuous, 3*-*¢g continuous and 3*-g continuous but not 3*-¢g continuous and
not 3*-continuous.

Theorem 4.2. Let (X, N7) and (Y, No) be two N-topological spaces, then
(i) in NTT}5-space, every N*-g continuous function is N*-continuous.

(i) in NTgST1/2—5pace, every N*-#gs continous function is N*-semi continuous.

(iii) in N7y T,

-space, every N*-#gs continuous function is N*-a continuous.
(iv) in N71,Ty-space, every N*-ag continuous function is N*-g continuous.
(v) in N1Ty-space, every N*-gs continuous function is N*-g continuous.
(vi) in NTTy-space, every N*-§ continuous function is N*-continuous.
(vii) in NTTy-space, every N*-§ continuous function is N*-G continuous.
(viii) in N1,T5-space, every N*-g continuous function is N*-§ continuous.
(iz) in N1oTg-space, every N*-ag continuous function is N*-G continuous.
(x) in N1Ty-space, every N*-gs continuous function is N*-g continuous.

Proof. The proof trivially follows from definitions and propositions of [7]. O

Theorem 4.3. Let (X,N7) and (Y,No) be two N-topological spaces, then the fol-
lowing are equivalent for a function f: X — Y.

(i) [ is N*-g continuous.
(ii) For every No-open set V of Y, f~1(V) is NT-G open.

(iti) For each x € X and each No-open set V of Y containing f(x), there exists a
N7-g open set U containing x such that f(U) C V.

(iv) f(NT-gcl(A)) C No-cl(f(A)) for any subset A of X.
(v) NT-gel(f~Y(B)) C f~Y(No-cl(B)) for any subset B of Y.
(vi) f~Y(No-gint(B)) C N7-gint(f~1(B)) for any subset B of Y.

Proof.(i) = (ii): Tt follows from f~1(Y — V) = X — f=}(V), for any subset V of Y’
and the definition of N7-g open set.

(#i) = (ii7): Let « € X and V be any No-open set in Y containing f(z). Since f is
N*-g continuous, f~1(V)is N7g-openin X and x € f~1(V). If we take U = f~(V),
then U is NTg-open set in X containing « and f(U) C V.

(#4i) = (iv): Let A be any subset of X and 2 € N7-gcl(A) and V be any No-open set
in Y containing f(z). By hypothesis, there exists a N7g-open set U in X containing
x such that f(U) C V. Since * € N7-jcl(A) and by theorem 3.3, UN A # & and
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hence & # f(UNA) C f(U)N f(A) CV N f(A). Therefore, f(x) € No-cl(f(A)).
Thus f(N7gcl(A)) € No-cl(f(A)).

(iv) = (v): Let B be any subset of Y. By hypothesis, f(N7-gcl(f~*(B))) € No-
c(f(f~1(B))) € No-cl(B) and hence N1-gcl(f~1(B)) C f~Y(No-cl(B)).

(v) = (vi): Let B be any subset in Y. By hypothesis, N7-gcl(f (Y —B)) C f~}(No-
c(Y —B)). Then X — N7-gint(f~1(B)) € X — f~Y(No-int(B)). Therefore, f~1(No-
int(B)) C N7-gint(f~1(B)).

(vi) = (i): Let F be any No-closed set in Y. By hypothesis, f~1(Y — F) = f~}(No-
int(Y —F)) C Nr-gint(f~1(Y —F)) = X —~N7-gel(f~1(F)). Then N7-gel(f~1(F)) C
f7Y(F). Therefore, N7-gel(f~Y(F)) = f~Y(F). By theorem 3.3, f~}(F) is N7g-
closed in X and hence f is N*-g continuous. O

5 N-topological regular and normal spaces

In this section we investigate the properties of N7g-regular and N7g-normal spaces
in N-topological spaces.

Definition 5.1. An N-topological space (X, N7) is said to be N7g regular if for each
Nrg-closed set F' of (X, N7) and a point x ¢ F, there exists disjoint N7-open sets U
and V such that F CU and x € V.

Example 5.2. Let X = {a,b,c,d}. For N = 2, consider 10(X) = {X, & , {a,b}}
and O(X) = {,X,{c,d}} then 270(X) = {X,2 ,{a,b},{c,d}}. Also 27-
GO(X) ={X,J ,{a,b},{c,d}}. Here (X,27) is 27§ regular-space.

Theorem 5.1. Let (X, N71) be an N-topological space, then the following are equiv-
alent:

(i) (X,NT1) is NTg regular.

(ii) For every point x of (X, NT) and each NTg-neighbourhood W of x, there exists
a NT1-open set V of (X,N7) such that x € V C N7-cl(V) C W.

(iii) For every point x of (X, NT) and each NTg-closed set F' not containing x, there
exists a N7-open set V of (X, NT) containing x such that Nt-cl(V)NF = & .

Proof: (i) = (ii): Let W be any N7g-neighbourhood of z € X. Then there exists a
Nrg-open set G such that x € G C W. Since X — G is a N7g-closed set in (X, NT)
such that * ¢ X — G. By hypothesis, there exist disjoint N7-open sets U and V
such that and X — G C U and 2 € V. Now V C X — U implies N7-cl(V) C N7-
d(X —U)=X-U. Also X —U C G C W. Hence V is a NT-open set such that
x €V CNr-c(V)CW.

(ii) = (i): Let F be a Ntg-closed set of (X, N7) such that ¢ F. Then X — F
is a N7g-open set containing x and hence X — F' is a N7g-neighbourhood of =z.
By hypothesis, there exists a N7-open set V' of (X, N7) such that € V. C N7-
c(V) c X — F which implies F' C X — N7-cl(V). Now X — N7-cl(V) is a N7-open
set containing F' such that VN (X — N1-cl(V)) = & . Hence (X, N7) is N7§ regular.
(i4) = (it3): Let x € X and F be a Ntg-closed set not containing . Then X — F
is a NTg-neighbourhood of x. Hence by hypothesis, there exists a N7-open set V of
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(X, N7) containing x such that N7-cl(V) C X — F which implies N7-cl(V)NF = & .
(#4i) = (it): Let © € X and W be any Ntg-neighbourhood of x. Then there exists a
NTg-open set G such that x € G C W. Since X — G is a N1g-closed set in (X, NT)
such that © ¢ X — G and by hypothesis, there exists a N7-open set V of (X, NT)
containing z such that N7-cl(V) N (X — G) = & which implies N7-cl(V) C G C W.
Hence V' is a N7-open set of (X, N7) such that x € V C N7-cl(V) C W. O

Definition 5.3. An N-topological space (X, N7) is said to be N7¢ normal if for any
pair of disjoint N7g-closed sets A and B of (X, N7), there exists disjoint N7-open
sets U and V such that AC U and BC V.

Example 5.4. Let X = {a,b,c,d}. For N = 5, consider 1O(X) = {X, ,{a}},
O(X) ={, X, {c}}, 30(X) ={, X,{a,c}}, nOX) ={, X,{a,b,d}} and
50(X) = {, X, {a},{a,c}}. Then 570(X) = {X, S, {a},{c},{a,c},{a,b,d}}
and 57-GC(X) = {X, & ,{c},{b,d},{a,b,d},{b,c,d}}. Here (X,57) is 57§ normal-
space.

Theorem 5.2. Let (X, N7T) be an N-topological space, then the following are equiv-
alent:

(i) (X,N7) is NTg normal.

(ii) For every NTg-closed set A and every NTg-open set B containing A, there exists
a Nt-open set U of (X, NT) such that AC U C N7-cl(U) C B.

Proof. (i) = (ii): Let A be a N7g-closed set and B be a NTg-open set containing
A. Since A and X — B are disjoint N7g-closed sets in (X, N7) and by hypothesis,
there exists disjoint N7-open sets U and V such that A C U and X — B C V.
Also UNV = & implies N7-cl(U)NV = & and so N7-cl(U) € X — V. Hence
ACUCN7-cl(U) C X —V C B which is the required result.

(74) = (i): Let A and B be disjoint N7g-closed sets of (X, N7). Then A C X — B
where X — B is N7g-open. By hypothesis, there exists a N7-open set U of (X, N7)
such that ACU C N7-cl(U) C X — B. Let V.= X — N7-cl(U). Then U and V are
disjoint N7-open sets containing A and B respectively which implies required result.
O

Theorem 5.3. In an N-topological space (X, NT), the followings are equivalent:
(i) (X,N7) is NTg normal.

(i) For each pair of disjoint Ntg-closed sets A and B of (X, NT), there exists a
Nt-open set U of (X, NT) containing A such that NT-cl(U)NB = & .

(iii) For each pair of disjoint NTg-closed sets A and B of (X, NT), there exists a
Nr-open set U of (X, NT) containing A and a N1-open set V containing B

such that N7-cl(U)N Nt-cl(V) = & .

Proof. (i) = (4i): Let A and B be disjoint N7g-closed sets of (X, N7). Then the
N7g-closed set A is contained in the N7g-open set X — B. By theorem 5.2, there
exists a N7-open set U such that A C U C N7-cl(U) € X — B. Thus U is the
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required N7-open set containing A such that N7-cl(U) N B = & which proves (ii).
(#4) = (i4i): Let A and B be disjoint N7g-closed sets of (X, N7). By hypothesis,
there exists a N7-open set U containing A such that N7-cl(U) N B = . Now
N7-cl(U) and B are disjoint N7g-closed sets of (X, N7). Again by(ii), there exists a
Nr-open set V of (X, N7) containing B such that N7-cl(U) N N7-cl(V) = & which
proves (iii).

(7i1) = (i): Let A and B be disjoint N7g-closed sets of (X, N7). By hypothesis, there
exists a N7-open set U containing A and a N7-open set V' containing B such that
N7-cl(U)N N7-cl(V) = & . Hence U and V are N7-open sets containing A and B
respectively such that U NV = & which proves (i). ([l

6 Conclusions

In topology and related fields of mathematics, there are several restrictions that one
often makes on the kinds of topological spaces that one wishes to consider. The sepa-
ration axioms are about the use of topological means to distinguish disjoint sets and
distinct points. In this paper, we have introduced and investigated some properties of
Nrtg-regular and N7g-normal spaces. We can extend most of the results to other re-
search area of general topology such as nano-topology, fuzzy topology, ideal topology,
supra topology and so on.

Acknowledgements. The author thanks to the referees for the valuable improve-
ments.

References

[1] M. E. Abd. El-Monsef, S. N. El Deeb, R.A. Mahmoud, S-open sets and (-
continuous mappings, Bull. Fac. Sci. Assiut Univ. 12(1983), 77-90.

[2] C. Dorsett, Semi-normal spaces, Kyungpook Math. J. 25(1985), 173-180.

[3] S. Jafari, M. Lellis Thivagar, S. Athisaya ponmani, (1,2)a-open sets based on
bitopological separation axioms, Soochow J. Math. 33, 3 (2007), 375-381.

[4] M. Lellis Thivagar, R. Raja Rajeshwari, S. Athisaya Ponmani, Characterization
of ultra separation axioms via (1,2)a-kernal, Lobachevskii Journal of Mathemat-
ics, 25(2007), 217-229.

[6] M. Lellis Thivagar, V. Ramesh, M. Arockia Dasan M, On new structure of N-
topology, Cogent Mathematics, 3(2016), 1204104.

[6] M. Lellis Thivagar, M. Arockia Dasan M, New topologies via weak N -topological
open sets and mappings, Journal of New Theory, 29 (2019), 49-57.

[7] M. Lellis Thivagar, M. Arockia Dasan, V. Ramesh, Computation of separation az-
ioms in N -topology, Journal of Ultra Scientist of Physical Sciences, 29, (2)(2017),
77-82.

[8] S. N. Maheswari, R. Prasad, Some new separation axioms, Ann. Soc. Sci. Brux-
elles, 89(1975), 395-402.

[9] H. Maki, R. Devi, K. Balachanran, Generalized a-closed sets in Topology, Bull.
Fukuoka Univ. Ed.Part III, 42(1993), 13-21.



32 M. Arockia Dasan

[10] C. W. Patty, Foundations of Topology, PWS-KENT Publishing Company, Boston
1992.

[11] 1. L. Reilly, On bitopological separation properties, Nanta Mathematica, V(1972),
14-25.

Author’s address:

Muthayyan Arockia Dasan

Department of Mathematics, St. Jude’s College,
Thoothoor, Kanyakumari-629176, Tamil Nadu, India.
E-mail: dassfredy@gmail.com



