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1. Introduction

M. Lellis Thivagar [1] introduced the concept of nano topological space with
respect to a subset X of a universe U. S. Nithyanantha Jothi and P. Thangavelu [2]
introduced the concept of binary topological spaces. By combining these two concepts
Dr. G. Hari Siva Annam and J. Jasmine Elizabeth [3] introduced nano binary
topological spaces. In this paper we have introduced the nano binary border, nano
binary derived and nano binary exterior in nano binary topological spaces. Also studied
their properties and characterizations with suitable examples.

2. Preliminaries

Definition 2.1: [3] Let (U, U,) be a non-empty finite set of objects called the universe
and R be an equivalence relation on (U,,U,)named as the indiscernibility relation.
Elements belonging to the same equivalence class are said to be indiscernible with one
another. The pair (U, U, R)is said to be the approximation space. Let (X;,X,) S
(UlJ UZ)-

1. The lower approximation of (X;, X,) with respect to R is the set of all objects, which
can be for certain classified as (X, X,)with respect to R and it is denoted by Lz (X7, X3).
That is,Lg (X1, X2) = Ux,, xp)e(u,,un R (X1, %2): R(xq, x2) € (X1, X2)}

Where R (x;, x,)denotes the equivalence class determined by (x4, x,).

2. The upper approximation of (X;, X,) with respect to R is the set of all objects, which
can be possibly classified as (X;, X,)with respect to R and it is denoted by Ur (X1, X5).
That is,Ug (X1, X2) = U xewyuntR (X1, x2): R(xq, x2) N (X1, X3) # .

3. The boundary region of (X;, X,) with respect to R is the set of all objects, which can
be classified neither as (X;, X;) nor as not —(X;, X,) with respect to R and it is denoted
by B (X1, X5).

Thatis, Br (X1, X;) = Up(Xy, X2) — Lr(X1, X2).

Definition 2.2: [3] Let (U;, U,) be the universe, R be an equivalence on (U4, U;) and
Tr(X1, X2) = {(Uy, U), (¢, @), Lr (X1, X2), Ug (X1, X3), Br (X1, X5)} where (X3, X;) <
(U1, Uy). Then by the property R(X;, X, )satisfies the following axioms

1. (Uy, Uzx)and (¢, @) € Tr(X1, X2).

2. The union of the elements of any sub collection of 75 (X, X,) isin 7x(Xy, X5).

3. The intersection of the elements of any finite sub collection of 74(X;,X,) is in
TR (X1, X2).

That is,7z (X1, X) is a topology on (U;,U,) called the nano binary topology on
(U4, Uy) with respect to(X,, X5).

16



Further Diversification of Nano Binary Open Sets

We call (Uy,U,, tx(X;1,X2))as the nano binary topological spaces. The elements of
Tz (X1, X, )are called as nano binary open sets and it is denoted by Ny open sets. Their
complement is called Ny closed sets.

Definition 2.3: [3] If (Ul,Uz,rR(Xl,Xz))is a nano binary topological spaces with
respect to (X, X,) and if (H,, H,) < (U,, U,), then the nano binary interior of (Hy, H,)
is defined as the union of all Ngopen subsets of (A;,A,)and it is defined by
NBO(leHZ)-

That is, Ng°(Hy, H,) is the largest Ngzopen subset of(H,, H,). The nano binary
closure of (Hy,H,)is defined as the intersection of all Ngzclosed sets containing

(Hy, H,) and it is denoted by N (H;, H).

That is, N3 (H,, H,) is the smallest Ngclosed set containing(Hy, H,).

3. Nano Binary Derived

Definition 3.1: A point (x4, x,) € (Uy, U,) is said to be a Ny limit point of (44, 4,) if
for each Ng-open set (Kj,K,) containing (x;,x,) satisfies (K;,K,) N ((Al,Az) —
(x1,%)) # (8, 0).

Definition 3.2: The set of all Ny limit points of (4,,A4,) is said to be nano binary
derived set and is denoted by Nz_D (A4, A,).

Theorem 3.3: In (Uy, Uy, 1R (X1, X3)), let (44,4,) and (B4, B,) be two subsets of
(U1, U,). Then the following holds:

1) Ng_D(®,9) = (@, D).

2) If (x4, x;) € Ng_D(Ay,Ay) then (x4, x;) € Ng_D((Ay, Az) — (x1,x3)).

3) If (43,4,) S (By,B,), then N;_D(A;,4,) € Ny_D(B,,B,).

4) Ng_D(A1,A;) U Np_D(By, B;) = Ng_D((A1,43) U (By, By)).

Proof: 1) Let (x4,x,) € (U3, U,) and (G4, G,) be a Ng-open set containing (x4, x5).
Then ((Gy, G,) — (x1,x2)) N (D,0) = (@, D) = (x1,x,) & Nz_D(@,®). Therefore, for
any (xq,x,) € (U, Uy), (x1,%,) is not aNg limit point of (@, @). Hence Ng_D(®,0) =
(@,0).

2)Let (x1,%;) € Ng_D(A1,43). Then (Gy,Gy) N ((A1,A2) — (x1,x3)) # (0,0), for
every Ng-open set (G4, G,) containing (xq,x,) implies every Ng-open set (G4, G,) of
(x1,x,), contains at least one point other than (x,, x,) of (4;,A4,). Therefore (x;,x,) €
Np_D((A1,Az) — (x1,x3)).

3)Let (x;,x;) € Ng_D(Ay,4z). Then (Gy,Gy) N ((A1,4;) — (x1,x,)) # (0,0), for
every Nz-open set (Gq,G,) containing (x;,x;). Since (A4;,4,) € (B4, B,) implies
(G1,Gz) N ((31; B,) — (x1»x2)) # (0,0) = (x1,x;) € Ng_D(By,B;). Thus (xq,x;) €
Ng_D(A;,4,) = (x1,x3) € Ng_D(B4, B,). Therefore N;_D(A;,A,) €S Ng_D(B;, B,).
4)Since (A1, A;) € (A1,A4;) U (By, By)and (By, By) € (A1, 4;) U (B, Bz). By (3),
Np_D(Ay,4;) € N5_D((A1,4;) U (By,B))and  Np_D(By,B,) € Np_D((Ay,42) U
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(B1,B3)). Therefore, Ng_D(A;,4;) U Ng_D(B;,B;) € Ng_D((A4,A;) U (By,B5))....
(1). Let (xq,x5) € Ng_D(A;,A;) UNg_D(B,By). Then (x1,x;) € NBD(AI’AZ)and
(x1,x,) € Ng_D(B;, B;). Therefore, there exists Ngz-open sets (G;,G,) and (Hy, H,)
containing (x4, x,) such that (Gy, G,) N ((Ay, A5) — (x1,x2)) = (8,@) and (Hy, Hy) N
((31»32) - (x1»x2)) = (0,0). Since (Gy,G;) N (Hy, Hy) € (Gy,G,) and  (Hy, Hy),
((G1,Gy) N (Hy, Hp)) N ((A1’A2) - (x1’x2)) =(@0,0) and ((G1,G) Nn(H,Hp))N
((By, By) — (x1,%3)) = (0,0). Also (Gy,G,)n(H,Hy) is a Nz-open set
containing(xy, x5). Therefore, ((G1,G,) N (H{,Hy)) N (((Al,Az) U (By,B3)) —
(x1,%2)) = (@,0). That is, (x;, x,) is not a N limit point of (4;, 4,) U (By, B,). Hence
(x1,%2) € Np_D((A1,42) U (By,Bz)).  Therefore,  Np_D((A1,42) U (By,Bz)) €
Ng_D(A;,A;)UNg_D(By,By).... (2. From (1) and (2),Ng_D(A{,45)V
Ng_D(By,B;) = Ng_D((A1,42) VU (By, By)).

Theorem 3.4: Let (4,,A,)and (B, B,) be two subsets of Ny topological space
(Uy, Uy, (X1, X3)).Then Ng_D((Ay, A2) N (By, B3)) € Np_D(Ay,A;) N Ng_D(By, By).

Proof: Since (4,,4,) n (B, B,) € (44,4,)and (4,,4,) n (B4, B,) € (B4,B,). By the
previous theorem,Ng_D((A;,4;) N (By,B;)) € Ng_D(A;,Ay)and Ny _D((A4,4,) N
(B1,B,)) € N3_D(By,B,).  Therefore,Ng_D((A1,4;) N (By,B,)) S N3_D(A1,4,) N
Ngz_D(B;,B,).

Remark 3.5: The reverse inclusion may not true as shown in the following example.

Example 36: U, = {a, b, c}, U, = {1, 2} with(V"U2)/0 = ((ga, b}, 20, (e}, (1)),
Let (X1'X2) :({b}' {2}) Then TR(Xl'XZ) :{((D' CD)' (UlﬂUZ)' ({a, b}' {2})} Here
(AIIAZ) = ({a, b}, {1})and (Bll BZ) = ({b, C}, {1'2})’ (AI'AZ) n (BI'BZ):({b}J {1})
and  hence  Np D((A1,42) N (By, B2))={({a},{1}),  ({a},{2}),  ({b},{2}),
({C}! {1})! ({C}! {2})} Also NB—D (Al' AZ):{({a}' {1})! ({a}, {2})1 ({b}' {1})1
({b}, {2}), ({c}, {1}), ({c}, {2})} and Np_D(By, B)={({a},{1}), ({a},{2}), ({b},{1}),
({c}, {1}), ({c},{2})}. But Np_D(A1,4;) N Np_D(By, Bz)={({a},{1}), ({a},{2}),

(b}, {1}, ({c}, {1}), ({c}, {21}
Thus, Ng_D (A4, A3) N Ng_D(By, B;)ENg_D((Ay,Az) N (By, By)).

Theorem 3.7: Ng(4;,4,) = (44,4,) U Ng_D(A4;,4,), where (4;,4,) € (U, U,).

Proof: If (x1,x,) € (A;,4,) UNg_D(A4,4A,), Then (xq,x,) € (A1,4,) or (xq,x,) €
Ng_D(Aq,Ay). Let (xq,x,) & (A41,4,). Then (x1,x,) € Ng_D(A4,A,). Therefore, for
every Ng-open set (Gy,Gp)containing (xy,x5), (Gy,Gz) N ((Ay, A7) — (x4, %3)) #
(@,9). Since (x1,x,) & (41,4,),(G1,G,) N (A, A,) # (0,0). Therefore, (x;,x,) €
Ng(A4;,4,). Therefore, (4;,A4,) UNg_D(A1,4,) S Ng(A1,4y).... (1). Let (xy,x,) €
Nz(A;,Ay)and  (xq,x,) € (A1,4,). Then the result is obvious. If (xq,x,) €
Ngz(A;, A)and (xq,x,) € (A;,4,). Therefore, (G1,G,) N (41, 4,) # (8,0) for every
Ng-open set (G,, G,) containing (x1,x,) and hence (Gy, G,) N ((41,4;) — (x4, %)) #
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(@,0). Therefore, (xq,x,) € Ng_D(A;,A,) and hence (xq,x,) € (41,4,) U
Ngz_D(A;,A,). Therefore, Ng(A;,4,) € (41,4,) U Ng_D(A;,4,)... (2). From (1) and
(2), Ng(A1,A3) = (A1, Az) U Ng_D(A4, Az).

Result 3.8: Nz°(4,,4,) = (41,4,) — Ng_D[(U;,U,) — (44,4,)], where (4,,4,) €
(U, Up). B

Proof: By the previous theorem, Ngz(A;,4,) = (A1,4,) UNg_D(A,,4,)=>(U;,U,) —
Ng(A1,42) = ((U, Uz) = (41, 42)) 0 ((Uy, Up) = N5_D (A1, 42)) = (U, Up) —
N_B(AliAZ) = ((Ul'Uz) - (ALAZ)) — Np_D(A;,4;) > NBO((UI’UZ) - (A1'A2)) =
((U1,Up) = (41,4;)) = Np_D (A4, 4). By replacing (Uy,Up) — (41,43) by (A1,4)
and (A, A)by (U, Up) — (41,4,),  Np°(41,42) = (A1, A2) — Np_D[(U4,U,) —
(A1, 43)].

4. Nano Binary Exterior

Definition 4.1: For a subset(4,,4,) < (U;, U,), the nano binary exterior of (4,,4,) is
defined asNg° ((Uy, Uy) — (44, 4,)). It is denoted by Ng_E (A4, A,).

Definition 4.2: For a subset(4,,A4,) € (U;,U,), the nano binary border of (44, 4,) is
defined as (4;,A4,) — Ng°(4,,A,). Itis denoted by Ny_B (4, 4,).

Theorem 4.3: Let (4,,A,)and (B, B,) be two subsets of Ny topological space
(U;, Uy, (X4, X5)). Then the following holds:

1) If (44,4,) S (By,B,), then Ng_E(By, B,) € Nz_E(A4, A,).

2) N3_E((A1,A2) U (B1,B;)) S Ng_E(A;,A;) U Np_E (B3, B,).

3) Ng_E(Ay,Az) N Ng_E(By,B;) € Np_E((A1,42) N (B, By)).

Proof: 1) If (44,4,) € (B, By)then (U,,U,) — (B, B,) € (U, U,) — (A1, 45) =
Ng°((Uy, Up) = (B, By)) € Np°((Uy,Up) — (A1,4;)) = Np_E(By1,B;) €

Ng_E(44, A,).

2) Since (A1, A4;) € (A1,4;) U (By, Bz)and (By, B;) < (44,4;) U (B, By). By (),
Ng_E((A1,4;) U (By, B,)) S Np_E(A4, Az)and Np_E((A1,A;) U (By,By)) €
N_E(By, By). Therefore, Ng_E((A1,A;) U (By, By)) € Np_E(Ay,A2) U Ng_E(By, By).
3) Since (Ay,A;) N (By, By) € (Ay,Az)and (A4, 4;) N (By, B;) € (By,Bz). By (1)
Np_E (A1, A;) € Np_E((Ay,A2) N (By, By))and Ns_E(By,B,) € Ng_E((A1,42) N
(B, By)). Therefore, Ng_E (A, A;) N Ng_E(By, B;) € Np_E((41,4;) N (By, By)).

Remark 4.4: The inclusion may be strict. We can see in the following example.

Example 45: Let U, = {a,b,c},U, = {1,2} with UvU2)/0 ((ga b, 20, (e}, (1),
Let (X1; XZ) :({b}! {2}) Then TR(Xli XZ) :{(CD' (D)' (Ulﬂ UZ)' ({a, b}, {2})}

2) Take (A1, 4;) = ({a,b},{2}) and (By,B;) = ({c},{1}).  Np_E({a,b},{2}) U
Np_E({c},{1}) = Np°({c}, {1} — Np°({a, b}, {2}) = (@, ?) — ({a, b},{2}) =

({a, b}, {2}) A|801 NB—E(({a' b}, {2}) U ({C}' {1})) = NB—E(UI' UZ) = NBO((Dl (D) =
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(®,®). Therefore, ({a,b},{2}) ¢ (®,®) and hence Nz_E((4;,4;) U (By,By)) c
Ny_E(A,A,) U Ng_E(By, By).

3) Take (Ay,4z) = ({c},{1,2}) and (By,B;) = ({a,c},{1}). Np_E(({c},{1,2)n
(fa,c}, {11)) = Ng_E({c}, {1}) = Np°({a, b}, {2}) = ({a, b}, {2})and

Ng_E({c},{1,2}) n Np_E({a, c}, {1}) = Nz°({a, b}, {8}) N Ng°({b},{2}) = (&, @) n
(®, D) = (P, P). Therefore, ({a,b},{2}) € (&,®) and hence Nz E(A1,4;)N
Ng_E (B, B;) © Np_E((A1,42) N (By, By)).

Theorem 4.6: Let (A, 4,)and (By,B,) be two subsets of Ny topological space
(U3, Uy, (X4, X5)). Then the following holds:

1) Ng_E(Ay,A;) = (Uy, Uy) — Np(44, 43)

2)N5_E(N5_E (A1, 42)) = Np® (N5 (A1, 42))

3) Ng_E(U,;,U,) = (@,0)andNg_E (@, D) = (Uy, Up)

4) Np_E (A1, Az) = Ng_E[(Uy,U;) — Np_E (A4, A)]

5) Ng°(A1,Az) € Ng_E(Ng_E (A4, Ay)

6) Ng°(A;,A,),Ng_E(Ay,A,),Ng_F(Ay,A,) are mutually disjoint and (U,,U,) =
Np°(A1,Az) U Ng_E (A1, A;) U Np_F (A, Ay).

7) (A1,A;) N Np_E(A4,4;) = (@,0)

8) NB—E(Al'AZ) c (Ull UZ) - (AliAZ)

Proof: 1)Np_E(A4,4;) = NB"((Ul, U, — (Al,AZ)) = (U, U,) — Ng(44,4,). Hence
(1) is proved.

2)Np_E (Ng_E (A1, A;)) = Np_E[Np°((Uy, Up) — (41, 42))] = Np_E[(Uy, Uy) —

Ng(Ay, 43)] = Np° ((Ul, U,) — [(Uy, Uy) — Ny (44, AZ)]) =
Np° (N5(Ay, A7) ) Therefore, Ny E(Np_E(Ay, 42)) = Ng° (N5 (Ay, 47)).

3)Np_E (U, U;) = Np°((Uy,Up) — (Uy,Up)) = Ng°(@,0) = (@, @)and  Np_E(@, D) =
Ng°((Uy,Uz) = (8,8)) = N°(Uy, Up) = (Uy, Up). Therefore, Np_E(Uy,Up) =
(Q); @)and NB_E(Q)r Q)) = (Ull UZ)

4)NB_E[(U1’ U;) — Ng_E(Aq1,A2)] = NBO((Ull U,) — [(Up U,) — NB—E(Al»AZ)]) =

Ng°(Np_E (A, Az)) = Ng°[Np°((Uy, Uy) — (A1, 42))] = N°((Uy, Uy) — (41, 42)) =
Ng_E (A4, A,). Therefore, Ng_E(A;,A,) = Ng_E[(U;,U,) — Ng_E(A4,43)].

5)Since (4;,4;) € Np(Ay,A;) = N°(4,4;) € Np° (N_B(Al'AZ)) = NBO((Ul; Uy) —
NBO[(Uli UZ) - (AlJAZ)]) = NB—E(NBO[(Ult UZ) - (AlﬂAZ)]) =
Ng_E(Ng_E(A4,Ay)). Therefore, Ng°(A4,A4,) € Ng_E(Ng_E (A4, A5)).

6)Assume that Ng_E(Aq,A;) N Ng°(A;,A,) # (@6,8). Then there exists (xq,x;) €
Np_E(A1,A) N Ng°(Ay, Ay) = (x1,x;) € Ng_E(Aq, Az) and (x4, x,) € Ng°(Ay,4;) =
(x1,x2) € (U3, Uy) — (A1, Az)and (x4, x3) € (A4, A,), which is not possible. Hence our

20



Further Diversification of Nano Binary Open Sets

assumption is wrong. Therefore, Ng_E(A;,A,) N Ng°(41,4,) = (@,0). In the same
way we can prove the others. Ny_E(A;,4,) = (Uy,U,) — Ng(4y, 4,) = (Uy,U,) —
Ng(Ay,43) = (U, Up) — [Np®(A1,A,) U Np_F (A, 43)]. Therefore, (U, Uy) =
Ng_E(A1,A3) U Ng° (A1, A;) U Np_F (A, Ay).

7)(A1,A;) N Ng_E(A, A;) = (A1, A2) N Ng°((Uy, Uy) — (A1, 4;)) € (A1, 4;) N
(U, Uy) — (A1, Ay)) = (0,0). Therefore, (A,,4,) N Ng_E(A4,A,) = (0,0).

8)NB—E(A1JA2) = NBO((Uli UZ) - (Alﬁ AZ)) c (Ull UZ) - (Al' AZ)
Note 4.7: If (A4, A,) is Ng closed, then equality holds in (5).

Theorem 4.8: In (Uy, Uy, tr(X1,X2)), (A1, 45)and (B,, B,) be two subsets of (U;, U,).
Then the following holds:

1) Ng°(41,4;) N Ng_B(A1, A7) = (9,0)

2) (A1, A,) is Ng-open if and only if N3_B(44,4,) = (0, 9)

3) NBO(NB_B(AerZ)) = (9,0)

4) NB_B(NBO(AerZ)) = (0,0)

5) Ng_B(Np_B(A1,4;)) = Np_B(A1,42) L

6) Ng_B(A1,4;3) = (A1, 43) — Ng° (A1, A3) = (A1, A3) N Np((Uy, Up) — (41, 42)).

7 If (A44,A,) € (By1,B;), then Ng_B(B;,B;) € Ng_B(A4,43).

8) Ng_B((A1,42) VU (B, B;)) & Ng_B(A1,Az) U Np_B(By, By).

9) Ng_B(A1,A2) N Ng_B(By,B;) © Ng_B((A1,42) N (By, By)).

10) Ng_B(A;,A2) = Ng_D((Uy,Uz) — (A1, Az))and Np_D (A1, Az) = Ng_B((Uy, Uy) —
(AIIAZ))'

11) (A1, Az) = Np°(A1,4;) U Np_B(44,47).

Proof: 1) Np°(Ay, 4;) N Ng_B(Ay, Az) = Np° (A, Az) N [(A1,Az) — Np°(4y,45)] =
Ng°(A1,A2) N [(A1,A2) N ((Uy, Up) — Ng°(A1,43))] = Np° (A1, 42) N (U, Uy) —
Ng°(A1,45)) N (A, 4,) = (0,0) N (A1, 4,) = (@, 0).Therefore, N5°(4,,4,) N
Ng_B(Ay,43) = (9,0)

2)Any subset (A4,,4,) of Ny topological space (Uy,U,,tz(X1,X3)) is Ng-open
©(41,4;) = Ng° (A1, 4;) © (A1, A;) — Np°(A1,Ay) = (0,0) © Np_B(A1,4;) =
(2,0).

3)Np°(Np_B(A1,4z)) = Np°((A1,Az) — N°(A44,43)) = Ng°[(A41,45) N

((U1: U,) — NBO(AerZ))] S Np°(A1,A) N NBO((Uli U;) — NBO(AliAZ)) c

N5°(Ay, A7) N ((U, Uy) — N5°(Ay, A2)) = (0,0). Therefore, Ng°(Np_B(Ay,4)) =
(2,0).

4)NB_B(NBO(A1JA2)) = Np°(A1,4;) — NBO(NBO(ADAZ)) =
NBO(Al,Az) - NBO(Al,Az) == (@, @) Therefore, NB_B(NBO(Al,Az)) = (@, ¢)

5)Ng_B(Np_B(A1,4;)) = Ng_B(A1,4;) — NBO(NB—B(ALAZ)) = Np_B(A;,Ay) —
(@, ¢) (By (3)) = NB—B(AlﬁAZ)' Therefore, NB—B(NB—B(All Az)) == NB—B(AerZ)'
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6)Ng_B (A1, A;) = (A1, 4;3) — NBO(AlfAZ) = (A1, 42) N ((Up U,) — NBO(AllAZ)) =
(A1,42) N Ng((U1,Uz) = (A1, 47)). Therefore, Np_B(A1,4;) = (A1, A2) N
NB((Uli UZ) - (AliAZ))'

NIf (A1,A3) € (By,Bz), then Ng°(A1,A;) € Ng°(By, By) = (U, Uy) —
Ng°(By,B;) € (Uy,Uy) — Ng°(Ay, A;) = (A1, Az) N (U, Uy) — Np°(By, B,)) &

(A1, 42) N (U, Uz) — Np°(A1,43)) = (A1, A2) — Ng° (B, B) € (A1, 4z) —
Ng°(Ay,Az) = Np_B(By,B;) € Np_B(A41,4;) (By (6))

8)Since (A4,4;) € (41,4,) U (By,By)and (B4, B;) € (A4;,4;) U (By,B;). By (4)
Ng_B((A1,A;) U (By,B;)) € Ny_B(A4,A;)and Np_B((41,A;) U (B, B;)) €
Ng_B(B4,B,). Therefore, Ng_B((A;,A;) U (By,B;)) € Ng_B(A4,A;) U Ny_B(B;,B,).

9)Since (A4;,4;) N (B, B;) € (41, A)and  (44,4;) N (B, B;) € (By,B;). By (4),
Ng_B(A;,A;) € Np_B((A;,A;) n (B4, B;))and Np_B(B1,B;) € Ny_B((A1,4;) N
(B1,By)). Therefore, Ng_B(A;,A,) N Ng_B(By,B;) S Ng_B((A1,43) N (By, By)).

10)Ng_B(Ay,Az) = (A1, 4) — Np°(Ay, Ay). By result 3.8, (41,4;) — Ng°(4y,4;) =
(A1, 4;) — [(A1,Az) — Ng_D((Uy, Uy) — (A4, A3))] = Ng_D((Uy, Up) — (44,4,))BY
replacing (4, 4;)by (Uy,U;) — (A4, 4;), Ng_D(A4,A;) = Ng_B((Uy,Uz) — (41, 42)).

11)Ng°(A1, Az) U Ng_B(A1,A;) = Np°(A1,A2) U ((A1,A2) — Np° (44, 4,)) =

Np° (A1, A2) U (A1, 43) 0 (U1, Up) — Np®(A1,42))) = (Np°(Ay, 43) U (A1, 42)) N
(Ng°(41,A;) U ((UL U;) — NBO(ALAZ))) = (41, 4,) N (U, Uy) = (A1, A3).
Therefore, (4;,4,) = N3°(4,,4,) U Ng_B(A,,4,).

5. Conclusion

Nano binary derived, nano binary border and nano binary exterior in nano binary
topological spaces were introduced and their properties were discussed. In future we
will discuss generalized closed sets in nano binary topological spaces.
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