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ABSTRACT

This paper's primary objective is to present and study a
different class of nano sets known as nano P6-open sets in
nano topological spaces. Additionally, introduced some nano
topological concepts by using nano 6-open set.
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Introduction

The concepts of -open sets or semipreopen sets,
which were investigated by Abd EI Monsef et al.
and Andrijevi [1], respectively, are among the most
well-known notions and sources of inspiration.
Besides. In 2003, Noiri [2] introduced the concept
of B-closure of a set to introduce the notions of 36-
open and pO-closed sets which provide a
formulation of the "pO-closure” of a set in a
topological space, using the notions "B6-open and
BO-closed sets". Using pO-closed sets, Caldas,
Jafari, and Ekici expanded on Noiri's work and
established additional concepts. On the other hand,
the study of nano topological spaces introduced by
Lellis Thivagar and Richard [3], which defined
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approximations and the boundary region of a
subset of the finite universe using an equivalence
classes as well as defined nano closed sets, nano
interior, and nano closure operator. (Na-open, nano
semi open, nano preopen, and nano regular
open)sets are the weak variants of nano open sets
that he has introduced. Nano open sets refer to the
constituent parts of nano topological space. Its root
is the Greek word "Nanos,” which in modern
science refers to a dwarf that is an order of
magnitude measuring one billionth. Due to its size
and the fact that it has no more than five elements,
the topology is known as a nano topology.
Additionally, in 2015, Revathy and llango [4]
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expanded on the earlier research by proposing the
idea of Nf-open sets. In this work, the researchers
introduce and explore a new notion known as Nf6-
open sets, which are both stronger than NB-open
sets as well as weaker than nano regular B-open
sets. further types of NBB-open set are investigated
in various cases of approximations. In this work,
we symbolized nano topological space by (U,r R
(X)) or U which, unless explicitly stated, does not
consider any separation axioms.

We focus on gathering definitions and theorems
that are utilized in the sequel in order to make this
work as independently as possible. Nearly all of
these sections are very well.

Definition 1.1. [4] The nano B — open set is a
subset S of U where S © NCI[NInt(NCILS)].

Definition 1.2. [3] The nano regular — open
(resp., nano pre — open,nano semi — open,
nano a — open) set is a subset S of U where
S = NInt(NCILS) (resp., S c NInt(NCIS),
S © NCI(NIntS), S c NInt[NCI(NIntS)]).

Definition 1.3. [5] The nano regular semi —
open set is a subset S of U where S =
NsInt(NsCIS).

Definition 1.4. [6] The nano 8 — open (resp.,
nano semi 6 — open, nano pre 6 — open) set is a
subset S of U, 3 nanoopen (resp.,
nano semi open, nano preopen) set G where
xX€EGC NCIGcS (resp.,, x€Gc NSCIGcS ,
x € G € NPCIG c S).

Definition 1.5. [7] The nano 6 — open (resp.,
nano pre § — open ) set is a subset S of U, 3
nano open (resp.,nano preopen) set G where
x € G c NInt(NCIG) c S (resp., X€EGC
NPInt(NPCIG c S).

The family of all nano B —open (resp.,
nano regular — open, nano pre — open,
nano semi — open, nano regular semi — open,
nano a — open, nano 8 — open, nano § — open,
nano semi 6 — open, nano pre 6 — open,
nano pre § —open) sets of a nano space
(U,t(X)) symbolized by NBO(U,X) (resp.,
NRO(U, X), NPO(U, X), NSO(U, X),
NRSO(U,X), NaO(U,X), NOO(U,X), N60(U, X),
NS60(U,X), NPOO(U,X), NPSO (U, X)).

Definition 1.6. [8] The nano regular f — open
(resp. nano pre —regular p — open,
nano regular pre — open) setis asubset S of U,
where S = NBInt(NBCIS) (resp. S=
NpInt(NpClS), S is nano pre-open as well as nano
pre-closed). And  the  family of all
nano regular § —open  (resp.  nano pre —
regular p — open, nano regular pre — open)
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sets of (U,7x(X)) symbolized by NRBO(U,X)
(resp. NPRPO(U, X) , NRPO(U, X ).

Remark1.7
NInt[NCI(NIntA)] c NBInt(NBclA) c
Ncl[NInt(NclA)]

Theorem 1.8. Assume that S c U, then S €
NRBO(U,X) if and only if
S € NBO(U,X)NNBC (U, X).

Proof:Let S € NRBO(U, X), then S =
NBInt(NBCIS). By Remark 1.7,
NInt[NCI(NIntS)] € NBInt(NBCIS)

NCI[NInt(NCIS)]. Hence,
SeNBOWU,X)NNLC(U,X). Conversely, if
S € NBO(U,X)NNBC(U,X) then S=

NBInt(NBCILS) . Therefore, S is NRFO (U, X).

Theorem 1.9. [9] Assume that S c X, then
S e pOo(X) ifand only if BCIS € RBO(X).

Theorem1.10. [10] For each Sc X, BCIS c
PCIS and BCIS < SCIS.

Theorem 1.11. [11] A subset S c X is § — open
(resp. P&-open) if and only if S is union of regular
open (resp. pre-regular p-open) sets in X.

Theorem 1.12. [12] For any space X, PRPO(X) c
RBO(X).

Theorem 1.13. [4] If U,.(X) = U in (U, 72 (X))
then NBO (U, X) = P(U).

Theorem 1.14. [4] If U,.(X) # U then any set that
intersects with U,.(X) are NBO(U,X) in U.

Theorem 1.15. [13] SNB € RBO(X), when S €
RO(X) and B € RBO(X).

Theorem 1.16. [9] A space X is extremely
disconnected if and only if PO(X) = BO(X).

Theorem 1.17. [9]
60(X,PO(X)) = PAO(X).

Theorem 1.18. [9] IfS; € RBO(X;) fori=
1,2 then S; X S, € RBO(X; X X,).

For any space X,

Theorem 1.19: For any nano topological space,
S eNGSO(U,X) if and only if VvxeSs, IMe
NRO(U,X) wherex € M c S.

Proof: Let S € NS&0O(U,X), by Definition of
N& — open set there exists a Nano open set V
where x €V c NInt(NCIV) c S, taking M =
NInt(NCIV), by Definition of nano regular, M is
nano regular and x € M c S. Conversely, for each
x €S, there exists M e NRO(U,X) where
x €M c S. Therefore, Vx € S,aM € NRO(U,X)
where
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x €M c NInt(NCIM) c S. Se

NS0 (U, X).

Theorem 1.20. A subset S of (U,7x(X)) is
N& — open (resp. NP6-open) if and only if S is
union of nano regular open (resp. pre-regular p-
open) sets in (U, X).

Hence,

Proof. Assume that S € NSO(U,X) (resp.S €
NPSO(U,X)). For each x € S, by Theorem 1.19,
3 M, € 1x(X) (resp.M, € NPRPO(U,X)) where
x €M, cS. Therefore, Uyes{x} € UyesM, C
S.Hence,S=UM.

Conversely, suppose that S is union of nano open
(resp.nano pre — regular P — open) sets {M;,1 €
A}. Let x € S then, x € M, for some A, € A and
M,, is nano open (resp.nano pre — regular P —
open, Therefore x € M, cS. By Theorem 1.19,
S € N6O(U,X) (resp.S € NPSO (U, X)).

Theorem 1.21. [9] |In
RO(X,B0(X)) = RBO(X).

any space X,

Theorem 1.22. [9] Let SEa0(X) and M €
RBO(X), then SNM € RBO(S).

Theorem 1.23: If (U,7x(X)) is extremely
disconnected then NP§O (U, X) = NPOO (U, X).

Proof: Let S € NP5O(U,X), then by Theorem
1.20, S is a union of NPRP — open. Since,
vx € §,3V € NPO(U,X) where xEVC
NPInt(NPCIV) c §. Since (U, tz(X)) is extremely
disconnected then NPCIV € NPO(U,X),VV €
NPO(U, X). Therefore, NPInt(NPCLV) = NPCIV.
Thus, x €V c NPClV c S. Hence, Se
NPOO(U, X).

Theorem 1.24. [4] If U,.(X) # U and L, .(X) # @
, then any set which intersects U,.(X) are nano § —
open setsin U.

1. Basic Backgrounds

Definition 2.1. [5] Assume that U # @ of objects
known as the universe and that R represents an
equivalence relation of U called as the indiscernible
relation. All the elements in the same equivalence
class are assumed to be indiscernibility with each
another. The approximation space is stated to
consist of the pair (U,R). LetX c U.

1. The lower approximation of X is
symbolized by L, (X). That is,
Ly (X) = Urep{R(x). R(x) © X}.

2. The upper approximation of X is
symbolized by U,.(X). That is

Up(X) = Ureu{R(x). R()NX # ¢}

108

TJPS

3. The boundary region of X is symbolized
by B,.(X). That is B,.(X)=U,.(X)\
L,.(X).
Definition 2.2. [5]Assume that U represents the
universe, R represents an equivalence relation on U
and 1x(X) ={U,-(X),L,-(X),B,(X),U, 9} where
X < U. Then 14 (X) satisfies these conditions.

1. @ and U belong to 754 (X),
2. UA, is in 7x(X) where A, is any sub-
collection of t4(X),
3. NA, is in t4(X) where A; is any finite
sub-collection of 74 (X).
It implies that 74 (X) satisfies the topology's axioms
on U and is referred to as nano topology on U with
respect to X. Additionally, (U, 7 (X)) is known as
the nano topological space.

in this work , NInt(S) represents the nano interior
of S. And NCI(S) denotes the nano closure of S.

3. Nano B0-Open Sets

In this section focuses on gathering definition and
prove some results about Nano S6-open sets.

Definition 3.1. The Nano 6 — open set is a
subset S of U, where Vx €S, 3G € NS — open
set where x € G € NBCIG < S and symbolized by
NBOO(U, X).

Theorem 3.2. A subset S of (U,1x(X)) is
NBO — open set if and only if vxe€S , IB €
NRBO(U,X) wherex € B C S.

Proof. Assume that S € NGAO(U,X) and x € S,
by Definition of NSO — open set, there exists a
NS —openset G where x € G c NBCIG c S.
Assume B = NBCIG, by Theorem 19, x €G c
NBCIG c NRBO(U,X) c S. Hence, B is NRS —
open set andx € B C S.

Conversely, assume x € S there exists a nano
regular 8 —openset G where x€GcS , by
Theorem 1.8, G € NBO(U,X) and G € NBC(U, X).
Since G is nano B-closed set. Therefore NBCIG =
G. Hence, x € G € NBCIG c S. Therefore, S is
NSO — open set.

Theorem 3.3. A subset S of (U,7x(X)) is
NB6 — open set if and only if S is union of nano
regular 8 — open sets in U.

Proof. Let S € NBOO(U,X) , for each x € S , by
Theorem 3.2 , there exists a nano regular g —
open sets G, , where x € G, € S .Therefore, S =

Uxes{x} C Uxes Gx € S. Hence, S =
Uyes Gy .Conversely,let S = Ujea Gy, Gy 1S
anano regular § —open sets inU,for eachle

A. let x € S there exists 4, € A, where x € Gy, and
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Gy, isNRBO(U, X). Consequently, x € G;, c S. by
Theorem 3.2, S € NBOO (U, X).

Theorem 3.4. Assume that S represents a subset
of (U,tx(X)), S€NBO,X) if and only if
NBCIS € NBO (U, X).

Proof. Consider S € NBO(U,X), then there is
S c NCI[NInt(NCIS)]. Hence, NBCIS c
NBCI[NCI[NInt(NCIS)]]= NCI[NInt(NCIS)]
NCI[NInt[NCI(NBCIS)]]. Therefore, NBCIS is
NpB — open set and also NS — closed set. Hence,
NBCIS € NBR(U,X).  Since,  NBR(U,X) c
NBOO(U,X).  Thus, NBCIS € NBOO(U,X).
Conversely, if NBCIS € NBOO(U,X) then S €
NBOO(U,X) since S c NBCIS. In addition,
NB60(U,X) c NBO(U, X). Therefore, Se
NBO(U, X).

Theorem 3.5. Let S be a subset of (U,7z(X)),
then SeNRBWU,X) if and only if
S € NBOO(U, X)NNBOC (U, X).

Proof: Let S € NRB(U,X), then S € NB(U,X).
Therefore, S = NBCL(S) = NBCl,(S). Hence, S is
NSO —closed . Since, U\ S € NRB(U,X), by the
argument above, U \ S is NSO —closed and hence,
S is NSO —open.

Therefore, A ENBOO(U,X)NNBBC(U,X).
Conversely, if S € NBOO (U, X)NNBOC (U, X) then
S is both N6 —open and NSO —closed. Therefore,
by Theorem 1.8, S € NRB(U, X).

4. Nano 6 — open Sets of U,(X), L,.(X),
and B,.(X) Approximations

In this part, we defined some properties of

NBO0O(U,X) by deferent cases of lower, upper

approximations and boundary region.

Proposition 4.1.In any (U,tx(X)) if U.(X) = U
then NBOO(U,X) = NBO(U, X) = P(U).

Proof. Assume that U,.(X) = U then by Theorem
1.13, NBO(U,X) = P(U). Let S be any subset of
(U,TR(X)). Then,Vx €S, ENENS
NBO(U,X) where, x €Gc NBCIG=GcS.
Thus, NBOO (U, X) = P(U).

Proposition 4.2. In any (U,7z(X)), if Sc
[U,-(X)]€ then S isnot NBO — open set.

Proof. Suppose that S c [U,.(X)]¢, therefore
S ¢ U,.(X). Hence by Theorem 1.14, S is not
nano f — open set in U. Which implies that , S is
not nano f6 — open set in U.

Proposition 4.3. In any (U, (X)), if (X) =
{o, U} then NBO(U,X) = NBOO(U, X) = P(U).
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Proof. Suppose that 74(X) = {p,U} then v S c U,
NBCI(S) = U, implies that
NBCI[ NBInt( NBCI(S))] =U. It is  mean
NBO(U,X) = P(U). If NBO(U,X) = P(U) then
each set in (U,7x(X)) is clopen set. Therefore,
NBCIG = G. Hence, Vx€S,3G€NBOU,X)
where x € G € NBCIG c S. Thus, NBOO (U, X) =
NBO(U,X) = P(U).

Proposition 4.4. In any (U,tz(X)), if L,.(X) =
¢ and U,.(X)=U then NBO(U,X)=
NB6O(U,X) = P(U).

Proof. Suppose that L,.(X) = ¢ and U,.(X) = U,
then B,.(X) =U,.(X)=U. Therefore, nano
topological space is indiscrete nano topology. And,
NBO(U,X) =P(U). By Proposition 4.3,
NBOO(U,X) = NBO(U,X) = P(U).

Proposition 4.5. In any (U,7x(X)), if U,.(X) =
U and L,.(X)# B,.(X) # ¢ then NBO(U,X) =
NBOO (U, X).

Proof. Suppose that U,.(X) = U, then by Theorem
1.13, NBO(U,X) = P(U). And By proposition
4.3, NBOO(U,X) = NBO(U,X) = P(U).

Proposition4.6. In any (U, tx(X)), NBO(U,X) =
NBOO(U,X) if L-(X) = ¢ and U, (X) = B,.(X) #
Q.

Proof. Let L,.(X) = ¢ and U,.(X) = B,-(X) # ¢.
By Theorem 1.14, S is NBO(U,X) if and only if
SNU,.(X) = ¢. And by Proposition of Np —
open sets, if U,.(X)# U, then any subset of
(U,(X))" is not NBO(U,X). Therefore, every
subset of U is NB — open sets except subset of
(Uz(X))". Thus, if S is NBO(U, X), then it must be
shown that S is NBOO(U,X). To show that S is
NBO0O(U,X), there must be as Vxe€S, 3G €
NBO(U,X) where, x € G € NBCIG c S. Now, if S
is also NBC(U,X), then G =S. Therefore, Vx €
S,3G=SeNBoO,X) where, XEGC
NBCIG = G c S. But, if S is not N3C(U, X), then
Vx€S,3G=U{x} or G =U{x}U{x,a}, where
Vx €U,.(X)and Va € (U, (X))°. First, if G = {x},
since IyeGcU.(X) then G°¢ is also
NBO(U,X). Therefore, (G°)° =G is NBC(U,X).
Thus, G is also NBC(U,X). Hence, 3G = {x} €
NBO(U,X), NBCIG = {x}. x € G c NBCIG
S. Consequently, S is NBAO(U,X). Second, If
G = {x,a}. {a} € (U(X))". Therefore, U, (X) c
U\ {a} = {a}°. Thus, there exists at least one
element of G¢ in U,.(X). Accordingly, G¢ is
NBO(U,X). (G =G is NBC(U,X). VxE€
S,3G € NBO(U,X) where, x€Gc NBCIG =
G c S. Consequently, S is NBOO (U, X).
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Proposition 4.7. In any (U, (X)), if B,.(X) =
¢ and U,(X)=L,.(X)+# ¢ thenNBO(U,X) +
NBOO(U, X).

Proof. It is clear.

Corollary 4.8. If L,.(X) = ¢ or B.(X) = ¢ and
U,.(X)# U, then S is NBOO(U,X) if and only if
SNU,.(X) # ¢.

Proof. Propositions 4.6 and 4.7 provide evidence
for the claim.

Proposition 4.9. For any (U, 7z(X)) , if X = {x} €
U/R then NBOO (U, X) are ¢ and U.

Proof. Suppose that X = {x}€ U/R then
L.X)=U,(X) ={x}and B,-(X) = ¢. Hence,
12(X) = {9, U, U, (X)}. Since (U,(X))" is not
intersect with U,.(X) thus, by Theorem 1.14,
(U,(X))° is not NB —openset. So, any S €
NBO(U,X), NBClL=U & {x}. Therefore, nano
B0 — open set are ¢ and U.

Proposition 4.10. If U,.(X) # U and L,.(X) = @
then NBOO = NBO and every proper subset of U
which intersects U,.(X) is nano f6 — open set in
U.

Proof. Directly from Theorem 1.24, proposition
4.5 and Corollary 4.8.

Proposition 4.11. In any (U,tx(X)), NBOO =
P ifU.(X)=L.(X)=U.

Proof. Let U,.(X)=L,.(X) =U. Then 2(X) =
{p,U}. Implies that by Proposition 4.3,
NBO(U,X) = NBOO(U, X) = P(U).

5. Relationship Between N6 — open sets
and other sets

In this section, we explain the relation between
N6 — open sets and some nearly nano open sets.

Theorem 5.1. Every N6 — Open set is NSO —
open.

Proof. Assume that G € NOO(U,X). Vx€G
A H € t4(X) , where x € Hc NCIH c G. Since
nano open set is also nano S — Open set. H €
NBO(U,X) and NBCIHc NCIH. x€Hc
NBCIH c G.Hence, Gis NBOO (U, X).

Theorem 5.2. Every NBO — open set is N —
open set .

Proof. Assume that H € NGOO(U,X) , Vx €
H.3G € NBO(U,X) where x € G € NBCIG c H.
U{x,x e H} ¢ UG, c H. So, H = UG, , where
UG, € NBO(U,X) And union of NS — open sets
is also NB — open set. Hence, H € NBO (U, X).
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Theorem 5.3. For any (U,7x(X)) , if X ={x} €
U/R then X is nano B — open set but not nano
B6 — openset.

Proof. Suppose that X ={x} then L,.(X)=
U,(X) ={x}and B,-(X) = ¢ . Therefore, 73 (X) =
{p,U,U,.(X)}. By Theorem 1.14, any subset S of
U is NB —open set if SNU,.(X) # @.Therefore,
U,(X) = {x}is NB — open set. On the other hand,
if SNU,.(X) =@ then S°NU,.(X) =¢. U,.(X) ¢
S¢ implies that U,.(X)cS. Henceforth,
NBClLU,.(X) = NBCl{x} = U & {x}. Therefore,
x €U,.(X) c NBCLU,.(X) ¢« {x}. Consequently,
{x} is not NB6 — open set.

Theorem 5.4. Any union of NB6@ — open sets ina
nono topological space is NSO — open set.

Proof. Let {G;} € NBOO(U,X), there has to be
shown that G = UG, isalso N6 — open of U.
Let x € UG, then x € G, , for some A, €A .
And G, € NBOO(U,X), 3 H€NBU,X), where
x € HCc NBCIH c G, <

U G, .Consequently, U G; € NBOO (U, X).

Remark 5.1. If SandB are two NpBO —
open sets, then SNB may not be NBO —
open set in general as shown in the example
below.

Example 5.1. Assume that U = {p;, D, D3, Pa}
with U/X ={{p.}{pr.}.{p-2, vs}}, and assume that
X = {p1,p2} then
2 (X) = {9, U,{p:} {1, 02,03} {p2,ps}} , and
NBO(U,X) = P(U) \ {p4}. Consider S = {py,p,} ,
and B ={p,,p,} . S is NBOO(U,X) since there
exists G = {p,,ps} € NBO(U,X) where x € G c
NBCIG c S , and B is NBOO (U, X) because there
exists H = {p,,p,} € NBO(U,X)where x EH C
NBCIH c B. But SNB ={p,}. Since, AG €
NBO(U,X) , where x € G c NBCLG c {p,}.
therefore {p,} is not N3O (U, X).

Theorem 5.5. For any (U,72(X)), NS0 (U,X) c
NBOO (U, X).

Proof. Let S€ NSOO(U,X) and x €S, 3G €
NSO(U,X) where, x € G c NSCIGcS. By
Theorem 1.10, NBCIG c NSCIG, Therefore,
X € G c NBCIG c S. Since, NSO(U,X) c
NBO (U, X). Consequently S € NBOO (U, X).

Theorem  5.6.  For (U, (X)),
NPOO(U,X) € NBOO(U, X).

any

Proof. Follows directly from Theorem 1.10 and
their definitions.

Theorem 5.7. For
NPSO(U,X) c NBOO(U, X).

any

(U! TR(X))I
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Proof. Assume that S € NP50 (U, X), by Theorem
1.11, S is union of nano pre-regular p-open sets in
(U, X). Besides by Theorem 1.12, NPRPO(U,X) c
NRBO(U,X) and by Theorem 33, SE€
NBOO(U, X).

The diagram below represents the relationship in
nano topological space between the class of
NBO — open sets and several associated classes of
nano open sets.

NRPO(U,X) =
NPOO(U, X)

NPRPO(U,X) = NPSOU,X) =
NPO(U, X)

NRBO(U,X) = NBOO(U,X) =
NBO(U, X)

NRSO(U,X) = NSOO(U,X) =
NSO (U, X)

Diagram 1

It should be noted that the inverse of implications
untrue in general as shown in the following
examples

Example 5.2. In Example 5.1, let S = {p;,p5} and
G = {p1, 3}, then NBCIG = {p,, ps}. Accordingly,
x€S5,3GisNBO(U,X),where xXEGC
NBCIG ¢ S. Hence, SisNBOO(U,X). But if
x =p, €S, consider H = {p;,p5} then NCIH = U.
Hence, p; € {p1,p3} € NCIH ¢ S. Therefore, S is
not NOO(U,X) when Sis NBOO (U, X).

Example 5.3. Assume that U= {p;,p,, ps} with
U/R={{p}{p,ps}} ., and consider that
X ={p} then (X)) = {‘P U '{P1}} and
NBOU,X) = {{p.}, (1, 2}, (1,13} 0, U},

NﬁC(U’ X) = {{pZ' p3}! {p3}1 {pZ}! U! (p} Assume
that S ={p;} is NS —openset. Assume that
G = {p;} then NBCIG =U. p € G € NBCIG & S.
Consequently, S is NS — open set but it is not
NB6 — open set.

Example 5.4. In Example 5.1,
NPO(U,X) =

TJPS

NPC(U,X) =

{U! ®, {pZ! D3, p4}! {plﬂ D3, p4}l {pll D2, p4}l {pg, p4}l {pZ' p4}' {p4}l {p3}l

Assume that S = {p,,p;,ps}. Since, Vx €
S,3G ={p,,p3,ps} € NBO(U,X) where x € G C
NBCIG c S. Therefore, S € NBOO(U,X). But
S & NPSO(U,X), 4 G € NPO(U, X) where
X € G € NPInt(NPCIG) c S. Consequently, S is
NB6O (U, X) but not NP§O(U, X) .

Example 5.5. In Example 5.1,

NSO(U,X) =

{(p! U! {pl}! {P1: p4—}! {p2! p3}! {pli pZ! p3}l {pZI p3l p4}}
. Assume that S = {p,}. S is NBOO(U,X) , Since,
Vx€S,36G={p,} € NBO(U,X) where x €G c
NBCIG c S. But S ¢ NSOO(U,X), since AGE
NSO (U, X) where x € G c NSCIG c S.
Consequently, S is NBAO(U,X) but not
NSO0(U,X) .

Example 5.6. Assume that U = {p,, p,, p3, 4} With
U/R = {{p.}, (pHps,ps}}, and assume that
X = {ps}, then 72, (X) = {9, U, {p3, p4}} and

NBO(U, X)

_ {4). U, {03}, {pa} (D1, P33, (D1, D4}, (02, 033, (P2, Do}, (D3, D43 D1, D2,
{p1, 02, D43, L1, P53, P4}, {02, D3, D4}

Now, consider S = {p,,p3}. To show that S is
NBOO(U,X), it needs evidence to prove that
Vx€S,3G€eNBOWU,X)wherex € G cC

NBCIG c S. p; €S,3G = {p;} € NBO(U, X).
and NBCIG = {p;} c S. Therefore, p;€GC
NBCIG c S.

P, €S, 3G ={p,} € NBO(U,X) and NBCIG =
{p,} € S. Therefore, p, € G € NBCIG c S. Hence,
SisNBOO (U, X). But, to show S is NRBO (U, X), it
must be proven that S = NfInt(NBCIS). NBCIS =
U which implies that NBInt(NBCIS) =U.
Therefore, S # NBInt(NBCIS). Hence, S is
NB6O (U, X) but not NRBO (U, X).

Theorem 5.8. If S; € NBOO(U;, X) for i=1,2 then
S1 XS, e NBOO (U, X Uy).

Proof: Let S, e NBOO(U;, X) for i=12, by
Theorem 3.3, S; = Uyp,ea, Ve, and V,, € NRBO(Up).
By Theoreml1.18, V, XV,, € NRBO(U; X Uy),
Ve, EN and £, EA,. Since, S; X S, =
Uesea, Ve, X Ugyen, Ve, = Up,en, Ueyen, Ve, X Ve,
By Theorem 3.3, S; X S, € NBOO (U, x U,).

Theorem 5.9. Intersection NSO — open set and
NR — open set is NSO — open set

Proof. Let S € NRO(U,X)andV € NBOO(U,X),
so by Theorem 3.3, V = UV, ,where
Vi € NRBO(U, X)), Hence, by Theorem

35, SN NRBO(U, X). Since, NRBO(U,X) c
:{‘P' U, {p1},{p23 {03}, (o1, p23 {p1, 033 {01, 02, 03} {1, P2, pd’?@%%ff%%)ﬁ

hen
SNy, €
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NB6OO0 (U, X).And by Theorem 5.4, U;ep SNV, €
NB60 (U, X). Hence, SNV € NBOO (U, X).

CONCLUSION

In this study, we defined a new type of nano open
set in nano topological spaces called (Nano 6 —
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