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Abstract. In this paper, we have introduced some new sdparaxioms in nano
topological spaces in terms of nag®-open sets along with their basic properties. Two
new types of graphs, viz. nan8-closed graphs and strongly na®-closed graphs of

functions between two nano topological spacesritiated in terms of nang3 -open sets.

We have established some characterizations of ibmxcthaving these type of graphs.
Moreover, some applications of these graphs orséparation axioms defined here are
also achieved.
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1. Introduction
The concept of nano topology and nano open setsiwegoduced by Thivagar [4] in terms
of approximations and boundary region of a univessaiusing an equivalence relation on
it. Some recent works on nano topological spacasbeafound in [5, 7, 10, 11]. Beside
these, Nasef et al. [8] have investigated somaeptoperties of nano near open sets and
nano continuity and have shown some applicatiomgi@s in nano topology in real life
situation. Recently, Azzam [3] have introduced toacept of grill in nano topological
spaces and discussed about some usefulness ofamhagy. On the other hand, Monsef
et al. [1] introduced the notion gff-open sets (=semi-preopen sets [2]) and since its
introduction such sets along with some of theievaht concepts have been investigated by
many researcher.

In the present paper, we have introduced nghealosures and which have been
used in investigating certain concepts developatiensubsequent sections. In section 4,
some new separation axioms have been introducaamo topological space using nano
[-open sets along with various characterizationspnogerties. Furthermore, in the last

two sections, two new types of functions, namelymg -closed graph and strongly nano
[ -closed graph have been introduced between two mapological spaces. Some
characterizations and basic properties along witssible applications of such functions
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are also investigated.

2. Preliminaries
Let Q be a nonempty finite set called the universe &ce an equivalence relation on
Q. Then the pair(Q, R) is called an approximation space. The equivalehce[1Q is

denoted byR(x). Let X OP(Q). Then we define the sets

Le(X) = RO RO O X}, He(X) = . AR :R() n X %0}
and B(X) = Lg(X)—Hz(X) . Here the setsL (X)), Hgz(X) and B;(X) are
called lower approximation ofQ,7(X)), upper approximation ofQ,7;(X)) and
boundary region ofX with respect toR respectively. Thenry ={Q,0,H(X),
B (X),Lg(X)} is a topology onQ with base 7;(X) ={Q, L;(X),Bg(X)} [4].
This topology is called a nano topology with respecthe subse(Q,7;(X)) of the
universe Q and the pair(Q,7;(X)) is called a nano topological space with respect to
the subsetX of the universeQ . The members of ;(X) are called nano open sets [4]
and their complements are called nano closed dgtd ¢t A be a subset of a nano
topological spacgQ,7;(X)). Then the largest nano open set contained\iris called
the nano interior ofA [4] and is denoted byint(A) and the smallest nano closed set
containing A is called the nano closure @& [4] and is denoted byncl (A) .

A subset A of a nano topological spadg, 7, (X)) is called nanoS -open [9]
if A0 ncl(nint(ncl (A))) . The family of all nanof -open subsets of a nano topological
space(Q,7;(X)) is denoted byNBO(Q, R, X) = NBO(Q, X) . The family of all nano
[-open subsets of a nano topological spé@e7,(X)) containing x(1Q is denoted
by NAO(Q, R, X;X) = NBO(Q, X; X). The complement of a nanf -open set is called
anano [ -closed set. The family of all nang -closed subsets of a nano topological space
(Q,75(X)) is denoted byNAC(Q, R, X) = NBC(Q, X) .

3. Nano S -closur e operators
Some of the concepts and results developed herbenilsed in the subsequent sections.

Definition 3.1. A nano topological space (Q,7;(X)) issaidto satisfy a property nP if
ncl(An B) =ncl(A) n ncl(B) for every pair of subsets A and B of a nano
topological space (Q,7;(X)).

Theorem 3.2. (a) Arbitrary union of nano [ -open sets of a nano topological space
(Q,75(X)) isanano [ -open set.

(b) If a nano topological spac,7,(X)) satisfies the propertylP, then the
intersection of any two nang -open sets is nang? -open and sonfO(Q, X) is a

214



Separation Axioms and Graphs of Functions in Nampological Spaces via Nano

[~open Sets

topology on Q finer than nano topology;(X) .

Proof: (a): Obvious.
(b) Let A and B are any two nang3-open sets. TherA [1 ncl(nint(ncl (A))) and

B [ ncl (nint(ncl (B))) .

Now An B O ncl(nint(ncl(B))) = ncl (nint(ncl (A)) n nint(ncl (B)))

= ncl (nint(ncl (A) n ncl(B))) = ncl(nint(ncl(An B))) and so AnB is
nano [ -open.

Definition 3.3. Let A be a subset of a nano topological space (Q,7;(X)). Then ng
-interior (resp. ng -closure) of A is denoted by ngint(A) (respectively ngcl(A))
and isdefined astheset nGint(A) = 0{G 0 A:GOnBO(Q, X)} (respetively
ngcl(A) =n{F O A:Q-F OnBO(Q, X)}) .

Theorem 3.4. For any subsets A and B of a nano topological space (Q,7;(X)), the
following statements hold:

(i) xOngcl(A) ifandonlyif AnU #0 foreachU OONBO(Q, X; X) ;

(i) A isnano S-open if and only if A= nGint(A) ;

(i) A is nano S -closed if and only if A= ngcl (A);

(iv) If AOB then ngGint(A) O ngint(B) and nBcl(A) O n&cl(B);

(v) nBcl(Q-A) =Q-ngint(A);

(vi) nint(A) O ngint(A);

(vii) ncl(A) O ngcl(A).
Proof: Straightforward.

4. Separation axiomsin termsof nano [ -open sets

Definition 4.1. A space (Q,7;(X)) iscalled

(i) nB-T, if for each pair of distinct pointx, y[1Q , there exist an

U, ONBO(Q, X;x) and anU, INBO(Q, X;y) such thatx[JU, and y[U, .

(i) nB - T, if for each pair of distinct pointsx,y[1Q , there exist an
U, ONBO(Q, X;x) and anU, ONBO(Q, X;y) suchthatU, nU, =0.

(i) nB -Urysohn if for each pair of distinct pointx,y[1Q , there exist an
U,ONBO(Q, X;x) and anU, [ONBO(Q, X;y) such that

nglU,) nnalU,)=0.

(iv) ng-regular if for each poinx(JQ and each nang3 -closed setF such that

X F, there exist &V ONLO(Q, X;x) and aW ONLO(Q, X) such thatF OW
andV nW=01.
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Remark 4.2. A ng -Urysohn nano topological space is a ng-T, nano topological
spaceand a nB-T, nano topological spaceisa ng-T, nano topological space.

The following characterizations of3-T,, n3-T, and ng-regular spaces are
straightforward.

Theorem 4.3. A nano topological space (Q,75(X)) is nB-T, if and only if singletons
of (Q,7x(X)) arenano [-closed.

Theorem 4.4. For a nano topological space (Q,7;(X)), the following statements are
equivalent:

(@) (Q.7x(X)) is nB-T,;

(b) For eachxOQ and y(# x)JQ, there exist arlJ, ONBO(Q, X; x) such that
ylinslU,).

(c) ForeachxQ, n{ngBcl(U):U OnpO(Q, X;X)} ={x}.

Theorem 4.5. A nano topological space (Q,7(X)) is ngB-regular if and only if for
each x(JQ andeach U OONAO(Q, X; X), thereexistsa V O NLO(Q, X;X) such
that ng-cl(V)OU.

Theorem 4.6. Every ng-regular nS-T, nano topological spaceis ng -Urysohn.
Proof: Let the nano topological spad€, 75(X)) is ng-regular andnf-T,. Consider
any two distinct pointsx,yJQ . Since (Q,75(X)) is ngB -T,, there exist an
U, 0OnBO(Q, X;x) and anU, OnpO(Q, X;y) such thatU, nU, =0 and so
ngelU,)nU, =0.ThenU = Q-nfl(U,) OnBO(Q, X, y) . Since (Q,7,(X)) is
ng -regular, by Theorem 4.5, we can find ¥ OnBO(Q, X;y) such that
n&l(V,) OU . Thus n&l(V,) n n&l(U,) =0 . So (Q,7,(X)) is ng-Urysohn.

Definition 4.7. Let (Q,7,(X)) and (/\,Z’R* (Y)) betwo nano topological spaces. Then
a function ¢:Q — A is called nano [ -open if ¢/(U)ONBO(A,R",Y) for every
U ONBO(Q, R, X).

Remark 4.8. Let (Q,75(X)) and (A, T (Y)) betwo nano topological spaces. Then a

surjection ¢:Q - A is nano [ -open if and only if ¢/(U)ONBC(A,R",Y) for
every U ONSAC(Q, R, X).

216



Separation Axioms and Graphs of Functions in Nampological Spaces via Nano

[~open Sets

Definition 4.9. Let (Q,7;(X)) and (/\'TR* (Y)) betwo nano topological spaces. Then

a function ¢ :Q - A is called quas nano [ -irresolute if for each x[1Q and for
each VIONBO(A,R",Y;¢(X)) , there exists an U ONBO(Q, R, X;x) such that
wU)Ongxl(V).

Theorem 4.10. Let (Q,7;(X)) and (/\,TR* (Y)) be two nano topological spaces. Let
¢:Q - N\ beaquas nano [-irresolute and injective mapping, where A be ng

-Urysohn. Then (Q,7;(X)) is nG-T,.

Proof: Let p, and p, be any two distinct points ofQ, 7;(X)). Since ¢ is injective,
Y(p)ZY(p,) . Again since A is ng -Urysohn, there exist a/pl ONBO(A, R,

Y;¢(p,)) and an2 ONBO(A,R",Y;¢(p,)) such thatnfcl (Vpl) n nfcl (sz) =0.

Also since/ is quasi nanog-irresolute, there exist zSpl ONAO(Q,R, X; p,) and a
sz ONBO(Q,R, X; p,) such thatg[/(Spl) O ngdl (Vpl) and z//(sz) O ngcl (sz)

and hencet//(Spl) N lﬂ(sz) O ngel (Vpl) n ngcl (sz) =0. Thus

w(Spl) N I/I(sz) =0 and soSIDl N sz =0. Therefore(/\,rR* (Y)) is nB-T,.

Theorem 4.11. Let (Q,7;(X)) and (/\,Z'R* (Y)) betwo nano topological spaces. Let

the function ¢/:Q — A be nano S -open and bijective, where (Q,7;(X)) be ng
-Urysohn. Then A is ng-Urysohn.
Proof: Let g, and ¢, be any two distinct points of\. Since ¢ is bijective, there exist

P, P,0Q with p #p,, ¢(p)=q and ¢ (p,)=0q,. Since (Q,7:(X)) is nB
-Urysohn, there exist aSpl ONAO(Q,R, X; p,) and asz ONAO(Q,R, X; p,) such

that n,BCI(Spl)n n,BCI(SpZ):D . But the nanof -open-ness ofy/ ensures that
YQ-&I(S,)) = A-¢(nBdl(S,)) and Y(Q-n&(S,))= A=y (n(S,))
are nanof3 -open sets and sdl(nﬁcl(Spl)) and z//(n,BcI(sz)) are ng -closed in
(AT .(V)).

Now ngcl(@/(S,)) n nBdl (@(S,,))) O nBel (@ (nBel(S,))) n nfsel (@ (n&l(S,))))
=z//(n,BCI(Sp1)) N lﬂ(n,BcI(Sp2 ) :z//(n,BCI(Spl) n ngcl (sz )) =0 . Also, sincey is
nano [3-open, z//(Spl) OnBO(A,R",Y;q,) and z//(sz) ONBO(A,R",Y;q,) . Thus
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(/\,TR* (Y)) is NS -Urysohn.

5. Nano S -closed and strongly nano /3 -closed graphs
Definition 5.1. Let (Q,7;(X)) and (A’TR* (Y)) be two nano topological spaces and
:Q - N\ be afunction. Then its graph G(¢) is called nano [ -closed if for each
(X, Y)OQxA-G() , thee exist an UDONBO(Q,X;x) and a
VONBO(A,R*,Y;y) suchthat (UxV)nG(y)=0.

Lemma 52. Let (Q,75(X)) and (/\,Z’R* (Y)) be two nano topological spaces and

¢ :Q - A\ beafunction. Then following conditions are equivalent.

(i) ¢ bhas nanof -closed graph,

(ii) for each (x, y) UQx A -G(¢), there exist arld ONLO(Q, R, X;X) and a
VONBON,R",Y;y) suchthatyU)nV =0.
Proof: The proof is straightforward and thus omitted.
Definition 5.3. Let (Q,7,(X)) and (/\,TR* (Y)) be two nano topological spaces. A
function ¢:Q - A is called nano [ -irresolute if for each x[0Q and for each
VIONBON,RY;¢(X)) , there exists an U ONLO(Q,R, X;X) such that
yu)ov.
Theorem 5.4. Let (Q,7:(X)), (/\,TR* (Y)) be two nano topological spaces and
¢:Q - N\ benano [-irresolute, where A is ngB-T,. Then the graph G(¢) is
nano /3 -closed.
Proof: Let (X, y)UQXA—-G(¢). Then yZ¢(x). Since A is n3-T,, there exist an
U, ONBO(A,R*,Y;¢(x)) and aVIONLO(A,R",Y;y) such thatU, nV =01 .
Also, since ¢ is nano S -rresolute, U =¢*(U,) ONBO(Q,R, X;X) and so
YU)nV =0. Therefore the grapls(¢) is nano S -closed.

Theorem 55. Let (Q,7:(X)), (A’TR* (Y)) be two nano topological spaces and

¢ :Q - N\ beasurjectivemapping having nano /3 -closed graph. Then (/\,TR* (Y)) is

ng-T,.
Proof: Let q,,0, A with g, #0,. Sincey is surjective, there existg, JQ such
that ¢/(p,) =0, and ¢(p,) Zd,. Then (p,,d,) JQxA-G(¢) and so by the Lemma

5.2, we can findUpl ONAO(Q,R, X; p,) and qu2 ONBO(A,R™,Y;q,) such that
(N, pl) an2 =0. Thus %Dw(Upl) and soq, quz. Similarly, we can ensure the
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existence of an p,00Q such that ¢(p,)=0, and ¢(p,)#q and an
U by ONBO(Q,R, X; p,) and qul ONBO(A,R™,Y;q,) such that

(N, p2) mVoq =0.Then g, DU p2) and @, mvoq. So (/\,TR* (Y)) is nB-T,.

Theorem 5.6. Let (Q,7;(X)), (A’TR* (Y)) be two nano topological spaces and the
function ¢/ :Q — A benano [-openand surjective. If the graph G(¢) is [-closed,
then (A, 7_, (Y)) is nS-T,.

Proof: Let (Q,7;x(X)) and (A’TR*(Y)) be two nano topological spaces. Let

0,0, A with ¢ #q,. Since ¢ is surjective, there existp, 1Q such that
Y(p)=0q, but(p)#q,. Thus(p,,0,) HQxA-G(¢) and so by Lemma 5.2, we
can find an U by ONBO(Q,R, X;p,) and a qu ONBO(A,R*,Y;q,) such that
(N, pl) N qu =[ . Again sincey is nano S-open, ¢/ (U pl) ONBO(A,R",Y;q,). So
(/\,TR* (Y)) is nB-T,.

Theorem 57. Let (Q,75(X)), (A’TR* (Y)) be two nano topological spaces and
W:Q - N\ beinjective. Ifthegraph G(¢) [-closed, (Q,75(X)) is nB-T,.

Proof: Let p, p,JQ and p, # p,. Since ¢ is injective, Y(p,) ZY(p,) .

So (p,¢(p,)) QXA -G(¢). Now, by Lemma 5.2, there exist an

U by ONBO(Q,R, X; p,) and an2 ONBO(A, R, Y;¢/(p,)) such that

(] pl) an2 =0. Thereforey/(p,) DU pl) and so p, U o, - Hence p, du by but
p, AU o Again since(p,,¢/(p,)) DQxA-G(¢), we can find

Upz ONAO(Q,R, X; p,) and plmupz. HenceQ is ngB-T,.

Theorem 5.8. Let (Q,7:(X)), (/\,TR* (Y)) be two nano topological spaces and
¢Y:Q - N\ be anano [ -irresolute injection. If the graph G(¢) is S -closed,
(Q,75(X)) is nB-T,.

Proof: Let p,p,0Q and p, #p,. Since ¢ is injective, Y(p,) ZY(p,) . So
(P, ¢(p,)) QXA -G(¢) . Then Lemma 5.2 ensures the existence of an

U by ONBO(Q,R, X; p,) and an2 ONBO(A,R*,Y;¢/(p,)) such that

lﬂ(Upl) an2 =0. Sincey is a nanoﬂ—irresolute,w‘l(\/qz) ONAO(Q, R, X; p,) .
So (Q,7;(X)) is nB-T,.
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Definition 5.9. [8] Let (Q,75(X)) and (/\,TR* (Y)) betwo nano topological spaces. A
function ¢:Q — A is called nano S -continuous if ¢ *(V)ONBO(Q,R, X) for
every V ONO(A,R™Y).
Theorem 5.10. Let a nano topological space (Q,7,(X)) satisfy the property nP and
(/\,TR* (Y)) be an arbitrary nano topological spaces. And ¢/:Q — A has nano [

-closed graph. Then (¢ isnano [ -continuous.

Proof: Let VONO(A,R",Y) and any xOg™(V) . Then for eachyOA-V ,
(X, y)OQxA-G(¢) . Since the graph off is nano [ -closed, there exists an

U, ONBO(Q,R, X;X) and aV, ONBO(A,R",Y;y) such thatgyU, )nV, =0.
Since (Q,7;3(X)) is finite, we can find q,0,,....y, JA-V such that
Y= (Dikzlvyi)DV and soA-V [ []ikzlvyi . Since (Q,75(X)) satisfy the property
nP, S, =nl,U , ONBO(Q,R X;x) and ¢/(S)n (A-V)=0. So

Y V) =S, : xOg ™ (V)} ONBO(Q,R, X) . Thereforey is nano S-continuous.

Definition 5.11. Let (Q,75(X)), (A’TR* (Y)) be two nano topological spaces and
¢ :Q - N\ beafunction. Thenitsgraph G(¢) iscalled strongly nano /3 -closed if for
each(x,y)OQxA-G(¢), thereexissan U ONSO(Q,R, X;Xx) anda
V ONBO(A,R*,Y;y) suchthat (Uxngcl(V))n G)=0.

Clearly, every function possessing stronglymas -closed graph has nang
-closed graph.

Lemma 5.12. Let (Q,75(X)) and (/\,TR* (Y)) be two nano topological spaces. Then
for afunction ¢ :Q — A, following conditions are equival ent:

(i) the graphG(¢) is nano £ -closed;

(ii) for each (x, y) UQxA -G(¢), there exist ald O NSO(Q, R, X;X) and a

V ONBO(A,R",Y;y) suchthaty(U)nngcl(V)=0.
Proof: The proof is straightforward and so omitted.

Definition 5.13. A filter base F on a nano topological space (Q,75(X)) is said to
nano [ - @ -converge (respectively nano [ -converge) to a point Xx[1Q if for each
VIONBAO(Q,R, X;X), there exists an FOF such that F 00 ngcl (V) (respectively
FOV).

Theorem 5.14. Let (Q,7;(X)) and (A’TR* (Y)) be two nano topological spaces. Let
(/\,TR* (Y)) be ng-regular and ¢:Q — A be any function. Then the following
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statements are equivalent:
(i) G(y) is strongly nanof -closed,;

(ii) If a filter base F on (Q,7;(X)), nano f-converges tox and ¢/(F)
nano - 6-converges toy in (/\’TR* (Y)), then y=¢(X).
Proof: (i) = (ii): Let F be a filter base or{Q, 7;(X)) that nano/-converges tox
and ¢/(F) nano [3-8-converges toy . If possible, lety # (/(X) .
Then (X, y)UQXxA-G(¢). Clearly, NFO(Q,R, X;x) 0 F and
{npcl(V):VONBLOA,R",Y;y)} O¢w(F). So, for eachd ONLO(Q, R, X;x) and
eachV ONSBO(A,R",Y;y), there existB OF and P,00F such thatP JU and
@(R,)UnpBl (V). Hence there exists aR, JF such thatR, 0 P, n P, and satisfies
P, OU as well as¢/(R) O ngcl(V). Henced 2y (R,)) D¢ U)nnBel(V). So by
Lemma 5.12,G(¢) is not strongly nang3 -closed.

(i) = (i): Let (A’TR* (Y)) is ng-regular and the given condition (ii) holds for
§ . If possible, let G(¢) is not strongly nanof -closed. Then there exists
(X, y)OQxA-G(y) such that (Uxngcl(V))nGy)=0O for  each
U ONPO(Q,R, X;x) and eachV ONLO(A,R",Y;y). Since A is ng-regular, the
family
F={Fy ={p0U :(p.¢(p)) DU xnpcl(V)) n G(¢)} :U UNBO(Q, R, X;x) and
VIONBO(A,R*,Y;y)} is a filter base on(Q,7;(X)). But F nano S-converges to
X in (Q,75(X)) and ¢(F) nano B - @ -converges toy and y=¢/(x) — a
contradiction.
Theorem 5.15. Let (Q,75(X)), (/\,Z'R* (Y)) be two nano topological spaces and
§:Q - N\ be a function. If the graph G(¢) is strongly nano /[ -closed, then
Y(xX)=n{nacl(@U)):UONLO(Q,R, X;x)} foreach xOQ.
Proof: If possible, let there exist ax[0Q and an y(Z¢(X))OA such that
yOngcl (@ U)) for eachU ONLO(Q,R, X;X) . Since (x,y)OQxA-G(y), by
Lemma 5.12, we can find &, DNBO(Q, R, X; x) and aV, ONBO(A,R",Y;y) such
that ¢ (U,) nngl(V,)=0 and sogU,)nV, OygU,)nnsl(V,)=0 . Thus
YWU,)nV, =0.Then yiIngcl(w(U,)),a contradiction.

Theorem 5.16. Let (Q,75(X)) isan arbitrary nano topological space and
(/\,TR* (Y)) is nB-T,.Let ¢:Q — N\ benano [-irresolute. Then the graph G(¢)

isstrongly nano /3 -closed.
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Proof: Let (X,y)OQxA-G(¢). Then yZ¢/(x). Since (/\,TR* (Y)) is n3-T,,
there exist aU ONSO(A,R",Y;¢(x)) and a VIONPO(A,R",Y;y) such that
U nV =0. Again since( is nano f-irresolute, K = ¢ (U) ONBO(Q, R, X; X)
and so ¢(K)nV =0, ie. VOA-¢(K) , ie. npc(V)OA-¢(K) , ie.
Y(K)nngel(V)=0. Hence G(y) is strongly nanof -closed.
Theorem 5.17. Let (Q,75(X)), (/\,TR* (Y)) be two nano topological spaces and
¢ :Q - N\ beaquas nano [-irresoluteinjection. If thegraph G(¢/) isstrongly nano
[B-closed, then (Q,7;(X)) is nB-T,.
Proof: Let any two distinct pointsp,, p, Q. Since ¢ is injective, ¢/(p,) Z¢(p,) -
Thus (p,¢(p,))0QXA-G() and so by lemma 5.12, there exist a
Upl ONSO(Q,R, X;X) and a sz ONBO(A,R*,Y;y) such that ¢(U pl) N
n,BcI(sz) =0 and so ¢ (ngdl (sz)) O Q—Upl . Since ¢ is a quasi nanof
-irresolute, there existsszD(n),By(Q,R,X;pz) such thatt//(sz)Dn,Bcl(\/pz).
Then S, O¢ (sl (Vp,) 0 Q-U, and henceS, nU, =0. So (Q,7z(X))
is nG-T,.
Theorem 5.18. Let (Q,7;(X)) be any nano topological space, (/\'TR* (Y)) be ng
-Urysohn nano topological space and ¢ : Q - A be aquasi nano [ -irresolute. Then
itsgraph G(¢) isstrongly nano [ -closed.
Proof: Let (X,y)OQXA-G(¢). Then y#(X). Since A is ng-Urysohn, there
exist a V; ONSO(A,R",Y;¢(x)) and aV,ONSO(A,R",Y;y) such thatng -
c(V,) nngcl(V,) =0 . Again sincey is quasi nanog -irresolute, there exists an
U ONBO(Q, R, X;X) such thaty(U) O ngel (V,) 0 Q-ngel(V,) . Therefore
YWU)nnpl(V,)=0.So G(y) is strongly nanog -closed.
Theorem 5.19. Let (Q,75(X)) be ng -Urysohn possessing the property nP and
(A’TR* (Y)) be nB-regular. Let ¢¢:Q — A benano [-open bijection. Then G(¢)
isstrongly nano /3 -closed.
Proof: Let (Xx,Y)OQxA-G() . Then yzy(x) and so xz¢ *(y) . Since
(Q,7:(X)) is nB-Urysohn, for eachp Oy ~(y), there exist a nang3-open setV,
and a nano/f -open setV, containing X and p respectively such thang -
cl(V,) nn&l(V,)=0.Then{V, :¢(p) =V} isacover ofyy™(y) by nano -open
sets of (Q,7x(X)) . Since ¢*(y) is finite, there exist finite number of points
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P, Py P UQ  with  ¢(p)=y for each i0{1,2,..,k} such that
Y (y)DOLY, . Let G=n{LV, and H =0V, . Since (Q,7(X)) satisfies the

property nP, ngcl(H) = ngcl (0 V,)= 0%, ngel (V).

So nBl(G) nngcl(H) =0 . Again sincey is nano [ -open and bijective,
Y(H)ONLO(A,R*Y;y) and so Theorem 4.5 ensures the existence of an
LONBO(A,R",Y;y) such that ngel(L) D@ (H) , ie. ¢ (ngel(L))OH
Therefore ¢ *(nBcl (L)) n G=0 and thusg(G) n nGcl(L) =0 . Thus by Lemma
5.12, G(¢) is strongly nanof3 -closed.

6. Conclusion

Some researchers [3, 6, 8] recently have showrtlibatoncept of nano topology can be
used as a tool to study some real life problemspltey these in mind, we have extended
some separation axioms and graphs of functionsasi® [ -open sets in nano topology,

which may have possible applications in real lifeations.
REFERENCES

1. M.E.Abd EI-Monsef, S.N.El-Deeb and R.A.Mahmoug? -open sets andf

-continuous mappingsBull. Fac. <ci. Assiut Univ., 12(1) (1983) 77-90.

2. D. Andrijevic, Semi-preopen setsMath. Vesnik, 38 (1986) 24-32.

3. A.A.Azzam, Grill nano topological spaces with gnilano generalized closed sets,

Egypt. Math. Soc., 25(2) (2017) 164-166. doi.org/10.1016/j.joerd$&10.005.

4. M.Lellis Thivagar and C.Richard, On nano forms @&fakly open sets,Int. J. Math.
Sat. Inven., 1 (1) (2013) 31-37.

5. M.Lellis Thivagar and C.Richard, On nano continpitilath. Theory Model., 7
(2013) 32-37.

6. M.Lellis Thivagar and Carmel Richard, Nutrition nadicig through nano topology,
Int. Journal of Engineering Research and Applications, 4(10) (2014) 327-334.

7. D.A.Mary and l.Arockiarani, On b-open sets and btowous functions in nano
topological spaces,Int. J. Innov. Res. Sud., 3(11) (2014) 98-116.

8. A.A.Nasef, A.LAggour and S.M.Darwesh, On some s#gf nearly open sets in nano
topological spaces,Egypt. Math. Soc., 24 (2016) 585-589.

9. A.Revathy and G.llango, On nanB-open sets,Int. J. Eng. Contemp. Math. ci.,
1(2) (2015) 1-6.

10. M. L.Thivagar and C.Richard, On nano forms of wgalgen sets, Int. J. Math. Sat.
Invention, 1 (1) (2013), 31-37.

11. M.L.Thivagar and C.Richard, On nano continuitjath. Theory Modd., 7 (2013)
32-37.

223



