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ABSTRACT

The aim of this paper is to introduce the notion of nano n$g-operators in term of the class of nano $g-
open sets such as nano Sﬁ-interior and nano Sﬁ—closure with their properties in nano topological spaces.
After that, by using the class of nano S g-open sets, we introduce the concept of nano Sﬁ—continuity. Also,
we study the relationship among some types of nano continuous functions in nano topological spaces.
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1. INTRODUCTION

he concept of nano topological space

introduced by Thivagar et al [2] with
respect to a subset X of U as the universe. Then
some types of nano open sets defined and
introduced such as nano semi-open sets and nano
a-open sets by Thivagar et al [2]. Then nano -
open sets introduced by Revathy et al [3]. By
using nano semi-open sets with nano B-open
sets, nano Sg-open (briefly mnSg-open) sets
introduced by Pirbal et al [4]. Later, nano
continuity, nano a-continuty, nano semi-
continuity and nano g-continuity defined in [2]
and [7]. In this work, we study nano Sg-
continuity, but for this duty, we have to study
nano Sg-operators; most importantly nano Sg-

interior and nano Sg-closure.

2. PRELIMINARIES

.Definition 2.1. [1] Let U be a non-empty finite

set of objects called the universe and R be an

equivalence relation on U7 called as the

indiscernibility relation. Elements belonging to
the same equivalence class are said to be

indiscernible with one another. The pair (U,R)
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is said to be the approximation space. Let

Xeu.

i. The lower approximation of X with respect to R
is the set of all objects which can be for certain
classified as X with respect to R and it is denoted
by L (X). That is,

La(X) = U,y {R(x);R(x) € X}, where R(x)
denotes the equivalence class determined by x.

ii. The upper approximation of X with respect to R

is the set of all objects which can be possibly
classified as X with respect to R and it is denoted
by U, (X). That is,

Ug(X) = Upey {RX); R(X)NX = ¢}

iii. The boundary region of X with respect to R is

the set of all objects which can be classified
neither as X nor as not-X with respect to R and it

is denoted by B;(X). That is,
Br(X) = UR(X) - LR(X)'

ii.Definition 2.2. [2] Let U be the universe and R
be an equivalence relation on U and
T(X) ={¢, U Lz(X),Uz(X),Bg(X)} where

X € U. Then, t5(X) satisfies the followings

axioms:
i. Uand ¢ € 15(X)

ii. The union of elements of any subcollection of

TR (X) isin 5 (X).
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The intersection of elements of any finite I. Every nSg-open set is nS-open.
subcollection of 7, (X) is in 7z (X). ii. Every nSg-open set is ng-open.
That is, 7, (X) forms a topology on U and called

the nano topology on U with respect to X. We v.Theorem 2.8. [4] If Up(X) = U and Lp(X) = ¢
call (U, 7z (X)) as the nano topological space.

The elements of 7, (X) are called as nano open in a nano topological space (U, Ta (X)), then
sets and [t (X)]° is called as the nano dual

topology of 7, (X). nSg0(U,X) = {U, ¢}

iii.Definition 2.3. Let (U7, 7z (X)) be a nano

.nfint(A4) =U {G: G isnpB-openand G € A}
.nBcl(A) =n {F:F isnpB-closed and A € F}

. Nano semi-continuous [7], if f 7 (A) is nano

iv. Nano B-continuous [6], if £ ~*(4) is nano open

vi.Theorem 2.9. [4] If Uz (X) = U and L,(X) = ¢

topological space and 4 € U. The set 4 is said to
be: in a nano topological space (U, Tz (X)), then

. Nano a-open [2], if A € nint (ncl (ninr{(ﬂ.)}).

i. Nano semi-open [2], if A € ncl(nint (4)).
iii. Nano j-open (nano semi pre-open) [3], if

TR(X) = rif (X).

A4S nel (nint(ncl (}q)}). vii.Theorem 2.10. [4] Let (U, 7z (X)) be a nano

. Nano Sg-open [4], if A is nano semi-open and

A —U{F,; E, nano f-closed sets}. topological space. If U, (X) = Lz(X) = {x},

The family of all nano «-open, nano semi-open,
nano f-open and nano Sz-open sets denoted by x € U, thennSg0(U, X) = {¢, U}.

na0(U,X), nSO(U,X), nBO(U, X) and

nSz0(U,X) respectively. viii. Theorem 2.11. [4] Let (U, Tz (X)) be a nano
Theorem 2.4. [7] Let A be any subset of a nano
topological space (U, 75 (X)), then: topological space. If U, (X) = Lp(X) + U and

.nSint(4) =V {G: G isnS-openand G < 4}
.nSecl(A) =n{F:F isnS-closed and 4 < F}

Ux(X) contains more than one element of U,
Theorem 2.5. [6] Let A be any subset of a hano

topological space (U, 7z (X)), then: then the family of all nSz-open sets in U are ¢

Definition 2.6. Let (U, 75 (X)) and (V,74 (X)) and those sets 4 for which U, (X) < A.
be two nano topological spaces. A function
f: (U, 1z (V75 (¥)) is said to be: ix. Theorem 2.12. [4] Let (U, 7 (X)) be a nano

. Nano continuous [5], if f ~*(A) is nano open set

in U for every nano openset 4 in V. topological space. If Ug(X) = U, Lx(X) = ¢
open set in U for every nS-open set 4 in V.
Nano «-continuous [7], if f 2 (4) is nano open
set in UJ for every na-openset 4 inV.

and Ux (X) contains more than one element of U,

then the family of all nSg-open sets in U are ¢

set in UJ for every nf-openset 4 inV.
and those sets 4 for which U, (X) € A.

iv.Theorem 2.7. [4] Let (U, 7z(X)) is a nano

topological space, then the following statements
are true:
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x.Theorem 2.13. [4] Let (U, 7z (X)) be a nano X € G < A. The set of all nSg-interior points of
topological space. If U (X) # Lz(X) where A is said to be n.Sg-interior of A and denoted by
Un(X) = Uand Lp(X) = ¢, then ¢, nSgint(A).

Lr(X),Be(X),Lg(X) UB,Bz(X)U Bandany  xyv.Theorem 3.3. Let 4 be any subset of a nano

the only n.S-open sets in U. X € nSgint(A), then there exists F € nC(U, X)

xi.Proposition 2.14. [4] A subset A4 of a nano containing x such that F € A.

Proof. Suppose that x € nSgint A, then there
exists an nSz-open set G containing x such that
G < A.Since G € nSg0(U, X), then there exists
F € nBC(U, X) containing x such that

sets. FESGc A Hencex e F c A.
xii.Proposition 2.15. [4] If a nano topological space

topological space (U, 75 (X)) is n.Sz-open if and

only if 4 is n§-open and is a union of nfs-closed

xvi.Theorem 3.4. Let 4 be any subset of a nano
(U,72(X)) is locally indiscrete, then every ns-

topological space (U, 7z (X)), then:
open set is nSg-open. ) ] ]
I. nSgint(A) < nSint(4).

ii. nSgint(A) < nfint (4).
3. NANO S§;-OPERATORS Proof. Obvious.
xvii.The equality in Theorem 3.4. is not true in
general, as it shown in the following examples.

xiii.Definition 3.1. A subset N of a nano topological
xviii.Example 3.5. Let U = {a, b, ¢} with

space (U, 7z (X)) is said to be a nano Sg-
U/R = {{a}, {b, c}] and X = {a}, then

neighborhood of a subset A4 of U, if there exists

12(X) = {¢,U.{a}},

an nSg-open set G suchthat A € G < N, itis
nso(U,X) = {¢.U,{a},{a b}.{a, c}} and

denoted by nSg-neighborhood.
nSg0(U,X) = {¢, U}. Let A = {a}, then

xiv.Definition 3.2. A point x € U is said to be a
nSgint(A) = ¢ but nSint(A) = {a}. Therefore,

nano Sg-interior point of a subset 4 of U, if there
nSgint(A4) = nSint(4) = nfcl(4).

exists an nSg-open set G containing x such that
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Xix.Theorem 3.6. Let A be any subset of a nano . For part (ii), take A = {b,d} and B = {c,d},
topological space (U, 7z (X)), then: then nSgint(4) U nSgint(B) = ¢ U ¢ = ¢ but
i. nSgint(4) € A.
ii. nSgint(4) =U {G: G is nSg-open and G < A} nSgint (AU B) = {b,c,d}. Therefore,
iii. A isanSg-open if and only if A = nSgint(A).
iv. nSpint (nSzint(A4) ) = nSgint(A). nSgint(A) U nSgint(B) + nSgint(A U B). For
v. nSgint(¢) = ¢ and nSgint(U) = U.
Proof. Straightforward. part (iii), take A = {a,d} and B = {b, c,d}, then

xx.The inclusion of part (i) of Theorem 3.6. cannot nSgint(A N B) = nSint({d}) = ¢, but

be replaced by equality in general, as it shown in

the following example. nSgint(4) N nSzint(B) = {a,d} N {b,c,d} = {d}

xxi.Example 3.7. Let U = {a, b, c,d} with _
xxv.Therefore,
U/R = ,{b,c} {d}} and X = {a, b}, then
/ {ta}, (b.c} (a3} ta.b} nSgint(A N B) = nSgint(A) N nSgint(B).

(U, X)=1{¢,U {a}{b c}{a b c}iand
3 l# } xxvi.Corollary 3.10. Let (U, Tz (X)) be a nano

nS;0(U.X) =¢,U, {a},{b,c}{a, d},{a b,c}{b c d
gOLU.X) 9.0 (@), b.c} (e d).{ a tc}gological space when U (X) = U and

. = Sgint(4) = A,
Let A = {d, b}, then nSgint(4) = ¢ 2 Lz (X) = ¢, then for any proper subset 4 of U,

xxii.Theorem 3.8. Let 4 and B be any two subset of nSpint(4) = ¢.
Proof. Follows from Theorem 2.8. that ¢ and U

a nano topological space (U, 7z(X)), then: _
are the only nSg-open sets in U.

i. If A < B, then nSgint(A) < nSgint(B).
ii. nSgint(A) U nSgint(B) € nSgint(AU B).  xxvii.Corollary 3.11. Let (U, 7z (X)) be a nano
iii. nSgint(A N B) € nSgint(A) N nSgint(B).
Proof. Straightforward. topological space when Uy (X) = U and
xXiii.The inclusion of parts (ii and iii) of Theorem

- L (X) # ¢, then for any proper subset A of U:
3.8. cannot be replaced by equality in general, as

it is shown in the following example.

Lp(X), ifLg(X)c 4
xxiv.Example 3.9. Let U = {a, b, c,d} with nsﬁint(ﬂ) =4Br(X), ifBg(X)c A
¢, otherwise

XXVill.
U/R = {{a},{(b,c},{d}}and X = {a, b}, then Proof. By Theorem 2.9., ¢, U, Lo (X) and Bg(X)
are the only nSg-open sets in U, then it follows
(U, X) = {¢,U,{a},{b,c},{a, b,c}} and the result.

nSp0(U.X) = {¢,U.{a}.{b, c}.{a. d}, {a. b, c}, {b,c, d}
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xxix.Corollary 3.12. Let [U, T (X)) be a nano xxxv.Definition 3.15. A point x € U of a nano

topological space. If U (X) = Lg(X) = {x}, topological space (U, 7z (X)) is said to be nano
x € U, then for any proper subset 4 of U, Sg-cluster point of a subset A of U, if AN G + ¢
nSgint(4) = ¢. for every nSg-open set G containing x.

xxX.Proof. Follows from Theorem 2.10.

xxxvi.Definition 3.16. The set of all nano Sﬁ—cluster
xxxi. Theorem 3.13. Let (U, 7z (X)) be a nano

] points of a subset A4 of U is said to be nSg-
topological space. If U5 (X) = Lz(X) = U and

] closure of 4 and it is denoted by nSgcl(4).
Ux(X) contains more than one element of U,

) S (A ) .
then for any subset 4 of U: Equivalently, The nSgcl(A) is the intersection

Up(X), if Ug(X) = 4 of all nSg-closed sets containing A.
R ’ R -
nSgint(4) = A, ifUs(X)c A
¢, otherwise xxxvii.Theorem 3.17. Let A be any subset of a nano

XXXil.

Proof. By Theorem 2.11. ¢ and all sets 4 for _ _
which U, (X) € A are the only nSz-open sets in topological space (U, 7z (X)). A point
U. So the result follows from the following
cases: x € nSgcl(A) ifandonly if ANH = ¢ for

i. If U (X) = 4, nSgint(4) = Uz(X).

ii. If Uz(X) c A, thatis U5 (X) is a proper
subset of 4, then A is nSg-open set, thus
nSgint(A) = A, Proof. Follows form Definition 3.15.

every nSg-open set H containing x.

i If U (X) = A, then A is not nSg-0peny,jii Corollary 3.18. For any subset 4 of a nano
set, hence nsﬁint(,q) = ¢.

topological U,1.(X)), the followi
xxxiii. Theorem 3.14. Let (U, 7, (X)) be a nano opological space (U, 7, (X)), the following

statements are true.
i. nSgcl (U — A) = U—nSgint(4).
ii. nSgint (U — A) = U — nSgcl(4).
Proof. Obvious.

topological space. If Uz (X) = U, Lx(X) = ¢

and Uz (X) contains more than one element of U,

xxxix.Theorem 3.19. For any subset A and B of a
then for any subset A of U:

nano topological space (U, Tz(X)), the
Up(X), if Un(X) = A

. _ . following statements are true:
nSgint(4) =4 A4, if Ug(X) < A i If 4 < B, then nSgcl(A) © nSgcl(B).
¢, otherwise N
XXXIV. ii. nSgcl(A) UnSgcl(B) € nSgel (AU B).
Proof. The proof is similar to the proof of i, nSzcl(AN B) € nSgcl(4) N nSgcl(B),
Theorem 3.13.

Proof. Straightforward.
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The inclusion in (ii and iii) of the above xliii.Corollary 3.22. Let (U, 7z (X)) be a nano
theorem cannot be replaced by quality in

general, as it is shown in the following example. topological space when U, (X) = U and
.Example 3.20. Let U = {a, b, c,d} with

Lz (X) = ¢, then for any non-empty subset A of

U/R = {{a},{b, c},{d}} and X = {a, b}, then U, nScl(4) = U

1(U. X) = {#,U.{a}, (b, c}, {a. b, c}}, Proof. Follows from Theorem 2.8.

xliv.Corollary 3.23. Let (U, 7z (X)) be a nano
nSp0(U.X) = {¢,U.{a}.{b, c}.{a. d}, {a. b, c}, {b,c, d}

and topological space when U, (X) = U and

nSpC(U,X) = (¢.U. (b c.d}. {a.d}. (b, e}, (d), (a} Lz (X) # ¢, then for any non-empty subset A4 of

. For part (ii), take F = {a,d} and E = {a, b}, -

then ?IS'B-CI(F NE) = ?IS'ECI({Q}) = {a}, but [Le(X)]S, if ASLg(X)

nSgcl(4) = {[BR(X)]C, if AC By(X)

nSgcl(F) N nSgcl(E) = {a,d} NU = {a, d}. U, otherwise

Xlv.
Therefore, Proof. By Theorem 2.9. we have ¢, U, Lz (X)

and B (X) are the only nSg-open sets in U, then
@. U, [Lg(X)] “and [B, (X)] © are the only nSg-
closed sets in U, so we get the result.

nSgcl(F N E) # Sgcl(F) N nSgel(E). For part

(ti), take F = {b,c} and E = {a}, then
xlvi.Corollary 3.24. Let (U, 7z (X)) be a nano
nsﬁcl({b, ctu{a}) = U, but
topological space. If U5 (X) = Lz(X) = {x},
nSgcl({b, c}) UnSgcl({a}) = {a, b, c}.
Therefore, x € U, then for any non-empty subset A of U,

nSgcl(F) U nSgcl(E) # nSgel (FUE). nSgcl(4) = U

xlvii.Proof. Follows from Theorem 2.10.
Theorem 3.21. Let A be any subset of a nano
xlviii.Corollary 3.25. Let (U, 7z (X)) be a nano

topological space (U, Tz (X)), then the following

topological space. If Uz (X) = Lgz(X) = U and
statements are true: pological sp r(X) = Lg(X)

nSgcl(¢p) = ¢ and nSgcl(U) = U.
A € nSgel(A). Ux(X) contains more than one element of U,

A enSgC(U, X) ifand only if 4 = nSgcl(4).
nSgel (nSﬁcI (A)) = nSgcl(4)
Proof. Straightforward.

then for any non-empty subset A of U:
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[Uz (X)]°, if A= [Ug(X)]°
nSgcl(4) = A, if Ac[Ug(X)]°
U, otherwise

xlix.
Proof. By Theorem 2.11, the only nSg-closed

sets are ¢» and those subsets A for which

AC [Ug (X)) If A = [Uz(X)]°, then
nSpcl([Ug(X)]°) = [Ux (X)]°. If 4 < [Uz (D5,
then A4 is nSg-closed in U, hence nSgcl (4) = A,
If [Uz (X)]° < A, since [Ug (X)]° is the largest
nSg-closed set in U, hence nSzcl(4) = U,

.Corollary 3.26. Let (U, 7z(X)) be a nano
topological space. If Uz (X) = U, Ly(X) = ¢
and U, (X) contains more than one element of U,

then for any non-empty subset 4 of U:

[Uz (X)]°, if A= [Ug(X)]°
nSgcl(4) = A, if A c[Ug(X)]°
U, otherwise

li.
Proof. The proof is similar to Corollary 3.25.

4. NANO S§5-CONTINUOUS FUNCTIONS
lii.Definition 4.1. A function

f:(U 1 (X)) > (V. 1o (V) is said to be nSg-
continuous at a point x € U, if for each nano
open set B in ¥ containing f(x), there exists an
nSg-open set 4 in U containing x such that
f(A) € B. If f is nSg-continuous at every point

x of U, then it is called nSg-continuous.

liti.Definition 4.2. A function

f:(U, (X)) = (V, 7o/ (V) is said to be nSg-

irresolute if the inverse image of every nSg-open

set is nSg-open.

liv.Theorem 4.3. Let f: (U, 1z (X)) = (V, 7 (V)

1.

N

be a function, then the following statements are

equivalent:

f is nSg-continuous function.

. The inverse image of every nano open set B in V
is nSg-open setin U,

. The inverse image of every nano closed set F in
V is nSg-closed set in U.

4. Foreachd c U,f (nsﬁcl (A)) < nel(f(4)).
5. For each A € U, nint (f(ﬂ_)} cf (nsﬁinr[ﬂ)).

. For each
B €V, nSgcl(f ~(B)) € f(ncl(B)).

. For each
BV, f*(nint(B)) <nSzint(f~(B)).
Proof. Straightforward.

Iv.The equality in parts (4, 5, 6 and 7) in the above

\Y

theorem does not hold in general, as it is shown
in the following example.

i.Example 4.4. Let U = {a, b, c,d} with
U/R = {{a,b}.{c}.{d}} and X = {a,c}. Then
1p(X) = {¢,U.{c}.{a, b, c},{a, b}} and
nSp0(X) ={¢,U.{c}, {a, b}, {c, d},{a,b,d},{a,b,c}}
.LetV = {x, v, w,z} with
V/R = {{x}{z},{y.w}} and ¥ = {x, z}. Then
= (V) = (@, V, (x}, {y, w}, (x, y, w}}. Define
f:U—-Vasf(a) =y, f(b) =w,f(c)=xand

f(d) = z, then f is nSg-continuous function.

i. For part (4), take A = {a}, then
{yv.w}= f(nSSCIA) 2 nel(f(4)) = {y,w,z}.
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ii. For part (5), take 4 = {c, d}, then

()} = nint (£(4)) 2 f(nSpint(4)) = (x.2}. lix.Every nSg-continuous function is nS-
iii. For part (6), take F = {x}, then, continuous.

{c} = nSﬁcI[f‘l(B)) 2 f(ncl(B)) = {c.d}. _ o
iv. For part (7), take F = {y, w, z}, then IX.Every nSg-continuous function is ns-

{a,b} = f~*(int(B)) 2 nSgint(f~(B)) = {a. b, dcontinuous.
Proof. Obvious.

i?emark 4.5. Nano continuous function and Ixi.Example 4.6 shows that the converse of above
nSg-continuous function are independent in proposition is not true in general.
general, as it is shown by the following example. . o

Ivii.Example 4.6. Let Ixii.Proposition 4.8. If f: (U, 1(X)) = (V, 1z (Y))

U ={ab,ctwithU/R = {{a},{b, c}} and is n.S-continuous function and U is locally

X = {a}, then (X) = {¢, U, {a}}, then indiscrete, then f is n.Sz-continuous.

Proof. Suppose that f is nS-continuous function
and B be any nano open set in V. Then f ~*(B)
is nS-open subset of 7, since U is locally

nSg0(X) = {¢, U}. Define the identity function

f:(U. 12 (X)) = (U, 1 (X)), consider indiscrete, then by Proposition ,
f*(B) € nSz0(U, X). Hence f is nSg-
f1({a}) = {a} € 1o (X) but {a} & nSz0(X). continuous function.
IXiii. Theorem 4.9. A function
continuous function. Also, letV = {a, b, ¢, d} if and only if f is nS-continuous and for each

with V/R = {{a, b}, {c.d}} and X = {a. b}, then ¢ ;7 and each nano open set B of " containing

72(X) = {¢,V.{a, b} and £ (x), there exists an nf-closed set F in U

nSg0(V,X) = {¢,V,{a,b},{a b,c},{a b d}}. containing x such that f(F) € B.

Proof. Let B be any nano open set in V. Since f

Define the function f: (V.72 (X)) = (V.72 (X)) {5 ps-continuous, then f~1(B) is nS-open set in
U.Letx € f~*(B),so f(x) € B. By

by f(a) =a,f(b) = a,f(c)=band f(d) =d,  assumption, there exists a nf-closed set F of U
such that f(F) < B. Which it implies that

then f ~*({a, b}) = {a, b, c} € 1z (X).Therefore, x € F < f~*(B). Therefore, f ~*(B) is a nSs-
open set in U. Hence f is nSg-continuous

f is not nano continuous but nSg-continuous function.
) Conversely, follows from Proposition 4.7.
function.
Iviii.Proposition 4.7. Let Ixiv. Theorem 4.10. Let f: (U, 7z(X)) = (V, 7/ (Y))

f:(U,t2(X)) = (V, 72 (¥)) be a function, then _ _ _
be an nSg-continuous function and U is
the following statements are true:
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extremely disconnected, then f is na- i. Up(X) = U and Lz(X) = ¢.

continuous.

Proof. Let f be nSg-continuous functionand A ii. Ug(X) = U and Lg(X) = ¢.

be any nano open subset of , since f is nSg-

continuos, then f~*(4) € nS,0(U,X), by iii. Ug(X) = Lg(X) = U and U (X) contains more

Proposition , f 1 (4) € nSO(U,X) and then

f(A) = Ujzep Fi, where F; € nBC(U, X) for than one element of U.

each 1 € A, but since U is extremally

disconnected, so iv. Ug(X) = U, Lg(X) = ¢ and U, (X) contains

f~(4) € ncl (m’nt( f‘ll:A))) = nint (ncl (f‘ll:A)ﬁ

. Therefore, f *(A) € na0(U, X). Thus, f is more than one element of U.

na-continuous. V. Up(X) # Lg(X) where U, (X) + U and
Le(X) = ¢.

Ixv. Theorem 4.11. If the function f: (U, 7z (X)) Proof.

S (V, 4 (Y)) is na-continuous function and u XVill-Since 7x(X) = {¢, U}, then

is locally indiscrete, then f is nSz-continuous. nSz0(U,X) = {¢, U}. Hence f is nSg-

continuous function.

Ixvi.Proof. Let f is na-continuous function, then the XIX-Since

5
12 (X) = 1.7 (X) = {¢, U,Lg(X), Bz (X)}. Hence
f~(G) is na-open in U for every nano open set 3 R ¢ ® #

, . P _ f is nSg-continuous function.
G inV. Since f~*(G) is also nS-open and U is

- . . Ixx.Since 1z (X) = {¢, U, Uz (X)}, then
locally indiscrete, by Proposition 4.8, f is a n.5g- (%) = {9 = (X))

continuous. Ur(X) € nS0(U, X). Hence f is nSg-
Ixvii. Theorem 4.12. The identity function _ )
continuous function.

f:(U, (X)) = (U, 72(X)) is nSg-continuous 50,8066 72 (X) = (6, U, U (), then

function if (U, Tz (X)) is extremely U (X) € nS;0(U, X). Hence f is nS-
disconnected.

Proof. Obvious.

Theorem 4.13. A function f: (U, 7z (X)) -

(V, Tp! (}’)) is nSg-continuous function if

continuous function.

Ixxii.Since 15 (X) = {¢, U, L5 (X),Bz(X), Uz (X)},

Ug' (Y) =Vand Lg' (V) = ¢. then 75 (X) © nSz0(U, X). Hence f is nSg-
Proof. g/ (V) = nSg(V,¥) = {¢, U}. Then _ )

fH(¢) = ¢ and F~1(U) = U. Hence f is nSg- continuous function.

continuous function. Ixxiii.Remark 4.15. The composition of two nSg-

Theorem 4.14. The identity function
f:(U.t2(X)) = (U, 2(X)) is nSg-continuous

function if: continuous functions need to be nSg-continuous
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function in general, as it is shown by the
following example.

Ixxiv.Example 4.16. Let U = {a, b, ¢,d,e} with

U/R = {{a, b}, {c}.{d}.{e}} and X = {a,c,d}.

Also, let U/R’ = {{a}, {b,c}.{d},{e}} and

Y ={a, b,d}. Then
(%) = {@,U.{a, b, c,d},{c.d}, {a, b}} and

t2(Y) = {$,U.{a b,c,d},{a,d},{b,c}}. Then

IXxv.nS0(U,X) = { ¢, U, {a,b,c,d} {c,d},{a b}, {c.d e} {a b, e}] and

nSg0(U.Y) ={ .U, {a,b,c.d}. {c.d}. {a b}, {a d e}, {bce}}

Ixxvi.. Define the function f: (U, tx(X)) —

10

(U, 7 (V) by

fl@)=b,f(b) =cf(c) =a f(d) =d and
f(e) = e. Define g:(U, 7z (V) = (U, 72(X))
by g(a) =d, g(b) = a,g(c) =b,g(d) =c,

and g(e) = a. Itisclear f and g are nSg-

continuous functions. Then

h =fog: (U, x(X)) - (U, 12(X)) is

h(a) =d, h(b) = b, h(c) = ¢, h(d) = a and
h(e) = b. Since {c, d} € t5(X) but
h~*({c,d}) = {a, c} &€ nSz0(U, X). Hence, the
composition of nSg-continuous functions need

to be nSg-continuous.

Theorem 4.17. Let f: (U, 1x(X)) -

(V. Tq(¥)) be nSz-continuous and

g:(V, 12 (¥)) = (W, 72(2)) be a nano
continuous functions. Then the composition
functions fog: (U, 1, (X)) = (W, 1(2)) is
nSg-continuous.

Proof. Let H be any nano open subset of

(W, t(Z)). Since g is nano continuous, then
g~ (H) is a nano open subset of (V, Tz (¥)).
Since f is nSg-continuous, then by Theorem
4.3, (fog) *(H) = f (g~ (H)) isnSg-open
subset in (U, 1z (X)). Therefore fog is nSg-
continuous function.

5. CONCLUSION

In this paper, we have introduced the nano nSg-
operators by using nano Sg-open sets such as
nano Sg-interior and nano Sg-closure with their

properties and they are clarified by
U (X), Lg(X) and B, (X) approximations. Also,
the concept of nano Sg-continuity have
introduced and the relationship among some
types of nano continuous function in nano
topological spaces are considered such as we can
see that nano continuous function and nSg-

continuous function are independent in general.
Also, we have shown that every nSg-continuous
function is nS-continuous but the converse may
not be true. Furthermore, it is shown that the
composition of two nSg-continuous functions

need to be nSg-continuous function in general.
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