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ABSTRACT

In this paper, we introduce nano sg-closed maps and nano sg — open maps in nano topological spaces and then we
introduce and study nano sg - homeomorphisms. We obtain certain characterizations of these maps.
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1. INTRODUCTION

The concepts of semi—generalized mappings and generalized- semi mappings were introduced by R.Devi et.al [7] in
1993.Maki et.al [10] introduced g-homeomorphisms and gc-homeomorphisms in topological spaces. Devi [7]
introduced and studied sg- closed functions and gs-closed functions. A study on semi-generalized homeomorphism was
done by Devi et. al [6]. The concept of nano topology was introduced by Lellis Thivagar [7] and he analysed nano
closed maps, nano open maps and nano homeomorphisms. In this paper, nano generalized—semi closed functions, nano
semi-generalized open functions are introduced and nano semi-generalized homeomorphisms are analysed.

2. PREMILINARIES

Definition 2.1: [11] A function f : (X,7) — (Y, o)is called semi-open if the image of every open set in (X, 7) is
semi-openin (Y,o).

Definition 2.2: [13] A function f :(X,7) — (Y,o)is called g-open if the image of every open set in (X,7) is
g-openin (Y,o).

Definition 2.3: [5] A function f :(X,7) — (Y,o)is called pre-semi open if the image of every semi-open set in
(X, 7) is semi-openin (Y,o).

Definition 2.4: [12] A function f : (X,7) — (Y, o) is called sg-closed if the image of every closed set in (X,7) is
sg—closed in (Y,o).

Definition: 2.5: [13] A function  : (X, 7) — (Y, o) is semi-generalized continuous (sg-continuous) if f (V) is
sg-closed set in X for every closed set V of Y.

Definition 2.6: [10] A bijective function f : (X,7) — (Y,o)is called a generalized homeomorphism if f is both
g-continuous and g-open.
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Definition 2.7: [6] A bijective function f : (X,7) — (Y,0o) is called a semi-generalized homeomorphism if f is
both sg-continuous and sg-open.

Definition 2.8: [8] Let U be a non-empty finite set of objects called the universe and R be an equivalence relation on U
named as indiscernibility relation. Then U is divided into disjoint equivalence classes. Elements belonging to the same
equivalence class are said to be indiscernible with one another. The pair (U, R) is said to be the approximation space.
Let X € U. Then,

(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 is denoted by Lgr(X). Lr(X) = U{R(X): R(X) € X, xeU} where R(x) denotes the equivalence class
determined by xeU.

(i) 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 is denoted by Ugr(X). Ugr(X) = U{R(X): R(X) N X # @, xeU}.

(iif) 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 Br(X). Br(X) = Ur(X) - Lr(X).

Property 2.9 [8]: If (U, R) is an approximation space and X, YcU, then
1. Lg(X) EX S Ug(X)

Lr(®) = Ur(®) = @

Lr(U) = Ur(U) = U

Ur(XUY) = Ugr(X) U Ur(Y)

Ur(XNY) € Ur(X) N Ugr(Y)

Lr(XUY) 2 Lg(X) U Lg(Y)

Lr(XNY) = Lr(X) N Lr(Y)

Lr(X) € Lg(Y) and Ur(X) < Ur(Y) whenever X €Y

9. Ur(X®) = [Lr(X)]° and Lr(X") = [Ur(X)]°

10. Ugr[Ur(X)] = Lr [Ur(X)] = Ur(X)

11, Lr[Lr(X)] = Ur [Lr(X)] = Lr(X).

©oONOO~EWN

Definition 2.10 [8]: Let U be the universe, R be an equivalence relation on U and the nano topology
Tr(X) ={U, @, Lr(X), Ur(X), Br(X)} where X < U. Then by property 2.5, t r(X) satisfies the following axioms:

(i) Uand ® eti(X).

(ii) The union of the elements of any sub-collection of t g(X) is in T gr(X).

(iii) The intersection of the elements of any finite subcollection of t g(X) is in T r(X).

Then t g(X) is a topology on U called the Nano topology on U with respect to X. (U, t r(X)) is called the Nano
topological space. Elements of the Nano topology are known as nano open sets in U. Elements of [t zx(X)]° are called
nano closed sets with [t g(X)]° being called Dual Nano topology of t g(X). If T &(X) is the Nano topology on U
with respect to X, then the set B = {U, Lr(X), Br(X)} is the basis for t r(X).

Definition 2.11 [8]: If (U, 7;(X)) is a Nano topological space with respect to X where X € U and if Ac U, then

(i) The nano interior of the set A is defined as the union of all nano open subsets contained in A and is denoted by
NInt(A). NInt(A) is the largest nano open subset of A.

(if) The nano closure of the set A is defined as the intersection of all nano closed sets containing A and is denoted
by NCI(A). NCI(A) is the smallest nano closed set containing A.

Remark 2.12 [8]: Throughout this paper, U and V are non-empty, finite universes; X S Uand Y € V; U/R and V/ R’
denote the families of equivalence classes by equivalence relations R and R" respectively on U and V. (U,7, (X))

and (V, 7 (Y))are the Nano topological spaces with respect to X and Y respectively.

Definition 2.13 [1]: If (U, 7;(X)) isaNano topological space with respect to X where X €U and if A < U, then

(i) The nano semi-closure of A is defined as the intersection of all nano semi-closed sets containing A and is denoted
by NsCI(A). NsCI(A) is the smallest nano semi-closed set containing A and NsCI(A) CA.

(if) The nano semi-interior of A is defined as the union of all nano semi-open subsets of A and is denoted by NsInt(A).
NsInt(A) is the largest nano semi open subset of A and NsiInt(A) CA.

Definition 2.14 [1]: A subset A of (U,7z;(X))is called nano semi-generalized closed set (Nsg-closed) if
NSCI(A)C V and A CV and V is nano semi-open in (U, 7,(X)).
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Definition 2.15 [1]: If (U, 7, (X)) is a nano topological space with respect to X where X € U and if A € U, then

(i) The nano semi- generalized closure of A is defined as the intersection of all nano semi-generalized closed
sets containing A and is denoted by NsgCI(A).

(i) The nano semi-generalized interior of A is defined as the union of all nano semi-generalized open subsets of
A and is denoted by Nsgint(A).

Definition 2.16 [9]: Let (U,7zx(X))and (V,75(Y)) be two nano topological spaces. Then a mapping

f:U,75(X))—(V,7(Y)) is nano continuous on U if the inverse image of every nano open set in V is nano
open in U.

Definition 2.17[9]: A function f : (U, 7, (X)) = (V, 7 (Y)) is called nano open if the image of every nano open
setin(U,75 (X)) isnanoopenin (V,75 (Y)).

Definition 2.18 [9]: A function f : (U,7;(X)) = (V, 7 (Y))is called nano closed if the image of every nano
closed setin (U, 7 (X)) is nano closed in (V, 7 (Y)) .

Definition 2.19 [4]: A function f : (U,7,(X)) — (V, 75 (Y))is called nano g—closed if the image of every nano
g—closed set in (U, 7, (X)) is nano g—closed in (V, 7 (Y)).

Definition 2.20 [4]: A mapping f : (U,75(X)) — (V,zx(Y)) is nano semi — generalized continuous on U if the
inverse image of every nano open set in V is nano sg—open in U.

Definition 2.21 [9]: A bijection f : (U, 7, (X)) = (V, 7 (Y))is called nano homeomorphism if f is both nano
continuous and nano open.

Definition 2.22 [4]: A bijection f : (U, 75 (X)) — (V, 75 (Y)) s called nano g-homeomorphism if f is both nano
g—continuous and nano g—open.

3. NANO SG-CLOSED MAPS

In this section, nano semi-generalized closed functions and nano semi-generalized open functions in nano topological
spaces are introduced. We discuss certain characterizations of these functions.

Definition 3.1: Let (U,75(X)) and (V,7x(Y)) be the two nano topological spaces. Then a function
f:U,7;:(X)) > (V,7x (Y)) is said to be nano semi—generalized closed function (briefly Nsg —closed function)
if the image of every nano closed set in (U, 7, (X)) is Nsg —closed in (V, 7, (Y)).

Example 3.2: Let U = {a,b,c,d} be the universe with U/R = {{a}, {C}, {b,d}} and let X = {a,b}g U.
Then the nano open sets are 75(X)= {U,¢, {a}, {a,b,d}, {b,d}} and the nano closed sets are
TRC(X) = {U,¢, {a}, {a,b,d}, {b,d}}.{U @, {a}, {a,c}, {b,d}, {a,b,d}} are the nano semi-open sets. Nsg -
open sets are{U, g, {a}, b}, {d} {a,b},{a,c}{a,d},{b,d} {a,b,c} {a,b,d} {a,c,d} {b,c,d}}. Nsg —closed
setsare{U, ¢, {a}, b}, {c},{d }, {b,c},{c.d},{a,c},{b,d }{a,c,d}, {b,c,d},{a,b,c}}. Let V = {x, y,z,w} be the
anotheruniverse with V /R’ = {{x},{w},{y,z}} and let Y ={x,z}cV. Then the nano open sets are

5 (Y)= {\/,¢, {X}, {X, Y, Z}, {y, Z}} and the nano closed sets are TR,C (Y) = {V,¢, {W}, {X,W}, {y, Z,W}}
Voo By b Gy iz owh {y, 2h Xy, 2 4 v w) {y, zwh {x, 2, wi - are the  Nisg —open sets.
Nsg —closed sets are  {V, @, {x}, {y}, {z}, {w} {y, w} {y, 2}, {x, w}, {z, w}, {y, z, w}, {x, y, w}, {x, z,w}} . Define
the  function f:U,75(X)) >V, 75 (Y)) as f(a)=y, f(b)=x f(c)=w, f(d)=1z.Now
fU)=V,f(¢)=¢,f ({b,c, d}) = {X,W, Z}, f ({C}) = {W}, f({a,c}) = {y,w} are the images of nano
closed sets of U which are Nsg —closed in V . Thus the function f : (U, 7, (X)) = (V,75 (Y))isa Nsg -
closed function.
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Theorem 3.3: A function f:(U,7;(X))— (V,7x(Y)) is Nsg-closed function if and only if
NsgCIf (A)) < f(NCI(A)) for every subset A of (U,z;(X)) .

Proof: Let f :(U,z;(X)) — (V,75(Y)) be a Nsg-closed function and Ac U . Then NCI(A) is nano
closed in (U, 7, (X)) and hence f (NCI(A)) is Nsg —closed function in (V,z5(Y)). Since A< NCI(A), it
implies that f (A) < f(NCI(A)). As NsgCI(f (NCI(A)) is the Nsg —closed set containing f (A), it follows
that NsgCI(f (A)) = NsgCI(f(NCI(A))) = f (NCI(A)).

Conversely, let A be any nano closed set in (U,z5(X)). Then A=NCI(A) and so
f (A) = f(NCI(A)) 2 NsgCI(f(A)) by the given hypothesis. Also, it follows that f(A) < NsgCI(f(A)).
Hence f (A) = NsgCI(f (A)).i.e., f(A) is Nsg —closed and hence f : (U, 7, (X)) = (V,75(Y)) isa Nsg -
closed function.

Theorem 3.4: A function f : (U, 75(X)) > (V,75 (Y))is Nsg —closed if and only if for each subsetS of
(V,7e(Y))and for each nano open set Aof (U,7,(X))containing f *(S), there is a Nsg -open set B of
(V,7e(Y)) such that S B and f *(B) < A.

Proof: Let S be the subset of (V7 (Y)) and A be a nano open set of (U, 7, (X)) such that f *(S) = A. Now
V — f(U—-A),say B, is a Nsg —open set containing S in V such that f *(B) < A.

Conversely, let F be a nano closed set of (U,7,(X)), then f*(V — f(F))cU ~Fand U~F is nano
open. Now, there is a Nsg —open set B of (V, 7. (Y)) such that V — f(F) = B and f *(B) cU — F . Hence
FcU-f*B) and thus V-Bc f(F)c f(U-f*(B))cV —B which implies f (F) =V —B. Since
V —B is Nsg —closed, f(F)isa Nsg —closed setin (V, 7, (Y)) for every nano closed set F in (U, 7,(X)).
Hence f :(U,75(X)) > (V,7x(Y)) isa Nsg —closed function.

The following example shows that the composition of two NSg —closed functions need not be Nsg —closed.

Example 35: Let (U,7,(X)),(V,zx(Y))and f:(U,z,(X)) > (V,75(Y)) be as in Example 3.2. Let
W ={p,qrs} with W/R"={{plig}ir.s}}. Let Z={prjcW. The nano open sets are 7, (Z)=

{W,(o, {p}.{p,r,s}.qr, S}} and nano closed sets are 7o, (Z) = W, ¢,{a,r,5},{a},{p,q}} . The Nsg —closed
st are W, 4, {p}ir} {a} (s} {p.a} r.ab ir s shp rab ip.a sh{arsfh.  Define 2 map
g:(V, 7o (Y)) > W, (2)) as g(x)=r,9(Y)=p,9(z) =9,9(w) =s. Then both fandgare Nsg-
closed maps but their composition go f :(U,75(X)) > W,z (Z))is not a NSg —closed map since for the
nano closed set {a,cf in (U,7.(X)), (g f)({a,c) = gl f ({a,ch1=g({y,w}) = {p,s} which is not a
Nsg —closed set in (W, 7 (Z)) . Thus the composition of two NSg —closed maps need not be Nsg —closed.

Theorem 3.6: Let f : (U,7,(X)) > (V, 75 (Y))andg: (V,75 (Y)) > (W, 7 (Z)) be two mappings such that
their compositiong o f : (U, 75 (X)) > (W, 7. (Z)) is a Nsg —closed mapping. Then the following statements are

true.
(i) If T isnano continuous and surjective, then g is NSg —closed.

(i) If g is Nsg —irresolute and injective, then f is NSg —closed.
(iii) 1f g is strongly NSg —continuous and injective, then f is nano closed.
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Proof:
(i) Let A be anano closed setin (V, 74 (Y)). Since f :(U,7z5(X)) = (V, 7 (Y))is nano continuous, it follows

that f (A) is nano closed in (U,75(X)). Since go f:(U,75(X)) = W,7e(Z)) isNsg—closed,
(go f)[f(A)] is Nsg —closed in (W, 7. (Z)) . ie., g(A) is Nsg —closed in (W,7.(Z)) as the function
f:U,75(X)) > (V,75 (Y)) is surjective. Hence the image of a nano closed set in (V,7(Y)) is Nsg -
closedin W,z (Z)) .Thus g: (V,75 (Y)) > W,z (Z2)) is Nsg —closed.

(i) LetB be a nano closed set in (U,75(X)). Since the function go f :(U,75(X)) > W,7.(2)) is
Nsg —closed, then (g f)(B) is Nsg —closed in (W,7g.(Z)).Since g is Nsg —irresolute, g *[(g o f)(B)] is
Nsg —closed in (V,7n(Y))ie, the set f(B) is Nsg- closed in (V,7r(Y))since the function
g:(V,7x(Y)) > W,z (2)) is injective. Thus the image of a nano closed set in (U,75(X)) is Nsg —closed
in (V,7x(Y)). Thus f : (U,75(X)) = (V,75 (Y))is Nsg —closed.

(iii) Let D be a nano closed set in (U,z;(X)). Since the function go f :(U,zn (X)) > W,z (Z)) is Nsg -
closed in(W,75.(Z)), (go f)(D) is Nsg-closed in(W,7g(Z)). Since the function g:(V,z.(Y))
— (W, 7. (Z)) is strongly Nsg —continuous, g "[(g o f)(D)] is nano closed in(V, 7 (Y)). i, since the
functions g : (V, 75 (Y)) > W,z (2)) is injective, f (D) is nano closed in (V, 7 (Y)) for every nano closed
set D in (U,75(X)). Thus f :(U,75(X)) —> (V, 7 (Y)) is nano closed.

Definition 3.7: A function f : (U, 75 (X)) = (V,7x (Y)) is said to be Nsg —open function if the image f (A) is
Nsg —open in (V, 75 (Y)) for each nanoopenset Ain (U,7,(X)).

Definition 3.8: A function f : (U,7;(X)) = (V, 7 (Y)) is Nsg —open function if and only if
f (NInt(A)) < Nsgint(f (A)) for each subset A of (U,z(X)).

Proof: Suppose that f :(U,z5(X)) > (V,7x(Y)) bea Nsg -open function. Let A< U . Then NInt(A) is
nano open in(U,75(X)). Since f :(U,75(X)) > (V,75 (Y))is Nsg-open, f(NInt(A)) is Nsg -open in
V,75(Y)). Also,as NInt(A) < A, it follows that f(NInt(A)) < f(A). Thus f(NInt(A)) is Nsg —open
contained in f (A) . Hence f (NInt(A)) < Nsgint(f (A)).

Conversely, let f(NInt(A)) < NsgInt(f (A)) for every subset A of (U,z,(X)).Let F be anano open set
in (U,z3(X)) , then NInt(F)=F . Now f(F) < f(NInt(F)) < Nsgint(f(F)) = f(F). Hence
f (F) = NsgInt(f(F)). Thus f(F) isNsg -open in(V, 7z (Y)) for every nano open setF in (U,7,(X)).
Hence f :(U,75(X)) = (V,75 (Y)) isa Nsg -open function.

4. NANO SG-HOMEOMORPHISMS

In this section, a new form of homeomorphisms namely, Nsg —homeomorphism is introduced and some of the
properties are studied.

Definition 4.1 A function f :(U,z,(X)) > (V,7x(Y)) issaidtobea Nsg -homeomorphism if
(i) f is onetoone and onto
(i) f is a Nsg -continuous
(iii) f is a Nsg —open

Theorem 4.2: Let f : (U, 7, (X)) = (V, 75 (Y)) be an one to one onto mapping. Then f is NSg —homeomorphism
ifand only if T is Nsg —closed and Nsg —continuous.
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Proof: Let f : (U,75(X)) = (V,75 (Y)) bea Nsg -homeomorphism. Then f is Nsg —continuous. Let A be
an arbitrary nano closed set in (U,7;(X)). Then U — A is nano open. Since f is Nsg-open, f(U —A) is
Nsg —open in (V, 75 (Y)) . Thatis, V — f(A) is Nsg-openin (V,75(Y)). Hence f(A) is Nsg -closed
in (V, 75 (Y)) for every nano closed set Ain (U,7;(X)).Hence f:(U,z,(X))— (V,z5(Y)) is NSQ —closed.
Conversely, let f be Nsg —closed and Nsg —continuous function. Let G be a nano open setin (U, 75 (X)) . Then
U — G is nano closed in (U, 7 (X)) . Since f is Nsg —closed, f(U —G) is Nsg —closed in (V,7g(Y)). That
is, f(U-G)=V —f(G) is Nsg—closed in (V,75(Y)). Hence f(G) is Nsg-openin (V,7n(Y)) for
every nano open set G in (U,7;(X)). Thus f is Nsg -open and hence f :(U,z;(X)) = (V,7z5(Y)) is
Nsg —homeomorphism.

Theorem 4.3: A one to one map f of (U,z5(X))onto (V,75(Y))is aNsg -homeomorphism if and only if
f (NsgCI(A) = NCI(f (A)) for every subset A of (U,z5(X)) .

Proof: If f:(U,7,(X)) = (V,7,(Y))is NSg -homeomorphism, then f is Nsg —continuous and NSg —closed.
If Ac U , it follows that f (NsSgCI(A) < NCI(f(A)) since fis Nsg -continuous. Since NSgCI(A) is nano
closed in (U,75(X))and fis Nsg-closed map, f(NsgCI(A) isNsg-closed in(V,z5(Y)). Also
NsgCI(f (NsgCI(A))) = f (NsgCI(f(A))). Since Ac NsgCI(A), f(A)c< f(NsgCl(A))and hence
NCI(f (A)) < NCI(f(NsgCI(A))) = f(NsgCI(A)). Thus NCI(f(A)) < f(NsgCI(A)). Therefore,
f (NsgCI(A) = NCI(f (A)) if f isNsg-homeomorphism.

Conversely, if f(NSgCI(A) = NCI(f (A)) for every subset A of (U,7;(X)), then f is Nsg —continuous. If
A isnano closed in (U,7;(X)),then A is Nsg —closed in (U,7;(X)) . Then NsgCI(A) = A which implies
f (NsgCI(A)) = f (A) . Hence, by the given hypothesis, it follows that NCI(f (A)) = f(A). Thus f(A) is
nano closed in V and hence Nsg —closed in V for every nano closed set A in U . Thatis, f is NSg —closed. Thus
f:U,7;:(X)) > (V,7x(Y)) is Nsg —-homeomorphism.

Example 4.4: Let U = {a,b,c,d} with U/R = {{a}, {c},{b,d}} and let X = {a,b} = U . The nano open sets are
r.(X)={U,¢,{a},{a,b,d},{o,d}}. Let V = {x,y,z,w}with V/R" = {{x},{w},{y, z}} and let Y = {x, 2} cV .
The nano open sets are 7, (Y) = {V,¢, {X}, {X, Y, Z}, {y, Z}} Define a function f :(U,z,(X)) > V,zx(Y))
asf(@)=y,f(b)=x f(c)=w,f(d)=1z Then f is bijective, Nsg —continuous and NSg —open and so the
function f : (U,7,(X)) > (V, 75 (Y)) is Nsg —homeomorphism.

Theorem 45: If a function f : (U,7,(X)) = (V,75 (Y))is nano homeomorphism, then it is Nsg-—
homeomorphism but not conversely.

Proof: As the function f :(U,7z,(X)) > (V,7x(Y)) is nano homeomorphism, by definition, f is bijective,
nano continuous and nano open. And hence f :(U,7;(X))— (V,75(Y)) is Nsg-continuous. Since
f:U,75(X)) > (V,75 (Y)) is nano open, the image of every nano open set in (U, 7, (X)) is nano open
in (V,7x(Y)) and hence Nsg -open in (V,7;(Y)) every nano open set is NSg —open. Thus the function
f1(U,75(X)) = (V.74 (Y))is NSg —open. Therefore, every nano homeomorphism f : (U, 7, (X)) = (V, 7 (Y))
is Nsg —homeomorphism.

The converse of the Theorem 4.5 need not be true as seen from the following example.

Example 4.6: In Example 4.4, the map f is a Nsg ~homeomorphism. Now f *(V)=U, f(#)=¢, f (x)= {b}
f2({y,z)={a.d}, f*({x,y,2)) ={a,b,d}. Hence the inverse images of nano open sets in (V74 (Y)) are

not nano open in (U, 7 (X)) and hence f is not nano continuous. Thus the map f : (U, 7 (X)) = (V, 75 (Y))
is not nano homeomorphism.

© 2016, IJMA. All Rights Reserved 173



K. Bhuvaneswari*%, A. Ezhilarasi® / Nano Semi-Generalized Homeomorphisms in Nano Topological Space / IMA- 7(7), July-2016.

Theorem 4.7: Let f : (U, 7;(X)) = (V, 7 (Y)) be a Nsg —continuous function. Then the following statement are
equivalent.

(i) f isa Nsg-open function

(i) fisa Nsg -homeomorphism

(iii) fisaNsg —closed function.

Proof:
(i)=(ii): By the given hypothesis, the function f : (U,7;(X)) > (V,7(Y)) is bijective, Nsg —continuous and
Nsg —open. Hence the function f : (U, 75(X)) > (V,75 (Y)) is Nsg —-homeomorphism.

(ii)=(iii): By the given hypothesis, the function f : (U, 7,(X)) > (V, 7 (Y)) is NSg -homeomorphism and
hence Nsg —open. Let A be the nano closed set in (U, 7, (X)). Then A® isnano openin (U,z, (X))

By assumption, f(A®) is Nsg —openin(V, 7. (Y)).ie., f(A®)=(f(A))" is Nsg-open in (V,z.(Y)) and
hence f(A) is Nsg -closed in (V,7r(Y)) for every nano closed set A in (U, 7;(X)). Hence the function
f:U,7;(X)) > (V,7x(Y)) is Nsg-closed function.

(iii)=>(i): Let F be a nano open set in (U, 7, (X)). Then F® is nano closed set in (U,z,(X)). By the given
hypothesis, f(F) is Nsg —closed in (V, 74 (Y)). Now, f(F®)=(f(F))* is Nsg-closed, i.e., f(F) is
Nsg —open in (V, 7 (Y)) for every nano open set F in (U,7;(X)).Hence f:(U,z;(X)) = V,75(Y))
is Nsg -open function.

The composition of two NSg -homeomorphisms need not always be a NSQ -homeomorphism as seen from the
following example.

Example 4.8: Let (U,75(X)),(V,7z(Y))and(W,zo (Z))be three nano topological spaces and let
U=V=W-= {a,b,c,d}, then the nano open sets are 7x(X)= {U,¢,{a}, {a,b,d}, {b,d}},
7o (Y) = {V,¢, {b}, {a,b,c}, {a,c}} and  7,.(Z2)= {\N,¢, {C}, {a, b, C}, {a, b}} Define two functions
fiU, (X)) > (V,rx(Y))andg: (V, 75 (Y)) > W,z (Z2))as f(a) =c, f(b)=Db, f(c)=a, f(d)=d
and g(a)=a,g(b)=b,g(c)=c,g(d)=d. Here the functions f andgare Nsg -continuous and bijective.
Also the image of every nano open set in (U, 7, (X))is Nsg —open in(V, 7 (Y)).ie., f ({a, b, d}) = {a, b, C},
f ({b, d }) = {a,c}, f ({a}) = {b} Thus the function f :(U,75(X)) — (V,7x(Y)) is Nsg -open and thus
Nsg —homeomorphism. The map g :(V,75 (Y)) > (W, 7 (Z))is also Nsg —continuous, bijective and Nsg —
open. Hence @ is also NSg —homeomorphism. But their composition g o f : (U, 7, (X)) > W, 7. (Z)) is not
a Nsg —homeomorphism because for the nano open setF = {a,b} in W,7..(2)), (gof)™(F)=
f (g ‘1({a, b})) =f ‘1({a, b}) = {a, d} is not Nsg-open in (U,75(X)). Hence the composition
goef:(U,75 (X)) > (W,75(Z)) is not Nsg —continuous and thus not a NSg -homeomorphism. Thus the
composition of two NSg —homeomorphisms need not be a NSg -homeomorphism.
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