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1. Introduction and Preliminaries Neutrosophy is a branch of Philosophy introduced by Smarandache in
[1980]. In the neutrosophic logic, each proposition is estimated to have the percentage of truth in a subset T,
the percentage of indeterminancy in a subset |, and the percentage of falsity in a subset F. The idea of baire
space in fuzzy set was introduced by Thangaraj and Anjalmose [7]. The idea of baire spaces in fuzzy
bitopological spaces was introduced by Thangaraj. G and Sethuraman.S [8]. The idea of neutrosophic
bitopological spaces was defined Taha Yasin Ozturk and Alkan Ozkan [10]. Its properties are studied by
Dimacha Dwibrang Mwchahary and Bhimraj Basumatary [2].

The following definitions are taken from [2], [10] * Let the two different Neutrosophic topologies on H
be (H,N,)and (H,NT].) . Then (H, N, NTJ.) is called a Neutrosophic Bitopological Space (Neut- B- T - Space).
The indices i, j takes the value € {1,2}and i # j. Let (H, Nri,NTj) be the Neut-B-T-Space. Then for a set L =
{<, wij, 0ij,vij >+ h € H}, neutrosophic (er.,NT].) Neut-interior of K is the union of all (NTi,NTj) Neu-open
sets of H contained in K and defined as foIIows:(NTi,NTj) Neut-int(K)= <
h, nN‘ri nN‘rj Hij» nNri nN‘rj Oij ) UNri UNT]_ Yij >:h € H}. Here yu;; represents degree of membership function
,0;; represents the degree of indeterminancy,y;; represents the degree of non-membership function of a
neutrosophic set and i is related with neutrosophic topology N, j is related with neutrosophictopology Nz, Let
(H, Nri,NTj) be the Neut-B-T-Space. Then for a set K= {<,u;;, 0;;,7;; >:h € H}, neutrosophic (Nr,-,Nr,-)
Neut-closure of K is the intersection of all (Nri,ij) Neut-closed sets of H contained in K and defined as
foIIows:(NTi,NTj) Neut-cl(K)= < h, nN‘ri nNT]_ Hij » nNri nNT]_ Oij, UNri UNT]_ Yij >:h € H}".

The following results are taken from[2] “Let (H, N, NT].) be the Neut-B-T-Space, then
i) (Nz;,Nz;) Neut-int(K)< K.
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iii) K is neutrosophic open iff K= (Nri,NTj)Neut-int(K).

iv)(NTi,NT].) Neu-int[ (Nri,NT].) Neut-int(K)] = K.

v) K < L implies (N;,N;;) Neut-int(K)< (N,,N,) Neut-int(L).
Vi) (NriaN‘rj) Neut-int(K)u (NTi,NTj) Neut-int(KL )< (Nri,NT].) Neut-int(KU L).
vii)NTi,NTj) Neut-int(K)n (Nri,NTj)Neut—int(L )= (NTL.,NT].) Neut-int(Kn L).

Let (H, N, NTj) be the Neut-B-T-Space, then

i)(NTi,NT].) Neut-cl(0y)=0y, (Nri,NT].) Neut-cl (1y)=1y,

i) (Nz,,Nz,) Neut-cl(K)= K.

iii) K is neutrosophic closed iff K= (NTL.,NTJ.) Neut-cl(K).

iv) (Nri,NT].) Neut-cl[ (NTi,NT].) Neut-cl(K)] = K.

v) K< L implies (Nz; Nz) Neut-cl(K)< (Nz;.Nz) Neut-cl(K).

Vi) ((Nz;.Nz) Neut-cl(K))u ((Nz;,Nz) Neut-cl(L) )= (Nz;:Nz) Neut-cl(KU L).
vii) ((Nz;,Ng;) Neut-cl(K)) N ((Ny,.N;;) Neut-cl(L) )= (Ny,,N;) Neut-cl(Kn L).

Let (H,N, NT].) be the Neut-B-T-Space, then
)] (Nz;,Nz)) Neut-int(K©) = [(Ng,, N:,) Neut — cl(K)]¢
ii) (N, N;) Neut- cl(K©)=[(Ny,, Ny,) Neut — int(K)]°

i) (Ngy Ny ) Neut-int(K) = [(Ne,, Ny, ) Neut — cl(K)|
iv) (Nz;:Nz;) Neut-cl(K) = [(Ng,, N:,) Neut — int(K°)J¢”.

2. (Ng,No) Neutrosophic nowhere dense sets

Definition 2.1.A Neut- Set K in a Neut- B- T- Space (H ,N;,N,) is called (Nz;Nz) neutrosophic
denseset(Neut — D - Set) if there exists no Neut-CSet L in (X,N; ,Ng,) such that ~ Neut — cl;, (Neut -
cls, (K)) = Neut —cl, (Neut — clTl(K)) = 1u.

Example 2.1.Let H={k, I}and K= { <k, 0.6, 0.6, 0.3 >,<1,0.6,0.6 0.5 >} L={ <k, 0.6, 0.6, 0.4 >,
<1,05,0505>3} M={<k, 0.7,0.6,0.3 > <1,0.6,0.5 0.5 >}. Then, N, = {Oy, 1y, K} and

N,= {0y, 1n,L,M}. Then (HN. N )isaNeut—B—T - Space. Here K,L, MK, L

are (Nri,th) Neut — D - Setin (H,N, N,).

Definition 2.2.A Neut-Set K in a Neut- B- T- Space (H , N, N,) is called (NTi,NTj) neutrosophic nowhere
dense(Neut-N-D-Set) if there exists no Neut-OSet L in (H, N, N, ) such that Neut — int,, (Neut -

cly, (K)) = Neut — int,, (Neut —cly, (K)) =0y.

Example 2.2.1f H={k, I}and K={ <k, 0.6,0.6,0.3>,<1,0.6,0.6 05>} L={<k, 0.6,0.6,0.4 >,
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<1,0.5,0.5,05>}M ={<k, 0.7,06,0.3 > <1,06, 0.5,0.5 > }.Then, N;,= {0y, 1y, K} and N,, =
{Oy,1y,L,M}. Then (H,N; ,N,,)is a Neut— B — T - Space. Neut — int,, (Neut —cly, (M)) = Neut —
int; (M) = Oy and Neut — int,, (Neut —cly, (1\71)) = Neut — int,,(K) = 0. Therefore, we have Neut —
int,, (Neut —cly, (1\71)) = Neut — int,, (Neut —cly, (1\71)). Hence M isa (Nz,,N;,) Neut- N - D - Setin
(H.N,, Ng, ).

Proposition 2.1.1f K has a Neut - CSet with Neut — int,,(K) = 0y, (i=1, 2) in (H,N;, N;,), then K has a
(NTL.,NT].) Neut -N- D- Setin (H,N; , Nz,).

Proof. Let K be the Neut-CSet with Neut — int.,(K) = Oy, (i=1, 2) in (H,N;,N;,). ThenNeut — cl, (K) =
K and Neut — cl.,(K) = K. Also, we have Neut — int, (K) = Oy and Neutint,,(K) = Oy. Then, Neut —

inty, (Neut —cly, (K)) = Neut — int, (K) = Oy and Neut — int,, (Neut — clTl(K)) = Neut —
int,(K) = 0y implies that Neut — int,, (Neut —cly, (K)) = Neut — int,, (Neut - clrl(K)) = Oy
Therefore, K is a (Nfi,NTj) Neut-N-D-Set in (H,N. , N,).

Proposition 2.2.1f K has a (Nfi,NTj) Neut—N -D - Setin (H,N; , N;,), then Neut — int; (K) = Oy, (i=1, 2).

Proof.Let K be the (Nri,NT].)Neut ~ N - D - Setin (H,N;,
cly, (K)) = Neut — int,, (Neut —cly, (K)) = Oy.Now, K & Neut —cl,(K) implies that Neut—
int,, (K) € Neut — int,, (Neut —cl,, (K)). Then, we have Neut—int, (K)=0y. Also, K C
Neut — cl,, (K) implies that Neut — int.,(K) € Neut — int,, (Neut —cly, (K)). Then, we have Neut —
int;,(K) = Oy. Therefore, Neut — int; (K) = Oy, (=1, 2).

Proposition 2.3.If K is a (NTi,NT],) Neut —N - D - Setin (H, N; , N;,), then Kisa (NTi,NT].) Neut — D - Set in
(H, Nz, N).

N,), then we have Neut — int,, (Neut -

Proof.Let K be the (Nz;:Nz;) Neut — N — D - Set in (H,N;,N,), then we have Neut — int,, (Neut —
cly, (K)) = Neut — int, (Neut — clTI(K)) = Oy.Then, 1— Neut —int,, (Neut - clTZ(K)) =1-0=
1y. Then, Neut —cl, (1 — Neut —cl, (K)) = 1y, Which implies that Neut — cl, (Neut —int;,(1 -
K)) = 1y. But Neut—cl (Neut —int,(1— K)) C Neut —cl, (Neut —cl,,(1- K)). Hence,
1y € Neut —cly, (Nclrz(l — K)). That is, Neut — cl,, (Neut —cl,,(1— K)) = 1y. Also, 1— Neut —
int., (Neut — cl;,(K)) = 1= 0 = 1y. Then, Neut — cl,, (1~ Neut — cl,,(K)) = 1y, Which implies that
Neut — cl, (Neut —int;, (1 - K)) = 1u. But Neut — cl,, (Neut —int; (1- K)) C Neut —
clr, (Neut —cl;, (1= K)). Hence, 1y < Nel, (Nel;,(1—K)). Thatis Nel,, (Nele,(1 - K)) = 1y.
Therefore, K is a (N;,,N;,) Neut—D - Setin (H,N; , N;,). B

Remark.If K is a (NTi,NTj) Neut — D - Set in (H,N;, N;,). Then Kneed not be a (NTi,NTj) Neut —N - D -
Setin (X,N;,, N;,). For this consider the following example:

Let X ={k, I}and K= {<k,0.2,0.6,0.8>,<1,05,0305>}

L={<k 07,0.7,03> <1,04,0505>}.

Then, Ny = {Oy,1y,K} and N, = {Oy, 1y,L}. Then (H,N;,Ng,) is a (Neut-B-T-Space) .Now Neut —
cly, (Neut - clTZ(K)) = Neut — cl; (L) = 1yand Neut — cl,, (Neut — clrl(K)) = Neut — cl,,(K) = 1y
and also, Neut — cl, (Neut —cly, (L)) = Neut —cl; (1) = 1yand Neut — (Neut - clTl(L)) = Neut —
cl,,(1) = 1yand therefore K and L are (Nz;.Nz;) Neut—D - Setin (H, N, Nz,).
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Also we have, Neut — int;, (Neut —cly, (1?)) = Neut —int;, (1) =1 # Oy and Neut — int, (Neut -
cly, (I?)) = Neut — int,,(K) = OyAndNeut — int,, (Neut —cly, (Z)) = Nint, (L) =

K andNint,, (Ncl,, (L)) = Nint, (1) = 1y # Oy.Therefore, we have Neut — int,, (Neut — cl.,(K)) #
Neut — int,, (Neut — clg, (I?))

And have Neut — int, (Neut — (L)) # Neut — int,, (Neut—clrl(Z)). Therefore K and L are not
(NTL.,NT].) Neut—N-D - Setin (H, Ny, N;,).

Proposition 2.4.1f L is a (NTi,NTj) Neut — N — D- Set in (H, N; ,N;,) and if K < L for a Neut - Set K in
(H, N, N,), thenK'is a (Nri,NTj) Neut —N - D - Setin (H, Nz, N,).

Proof. Let L be the (NTi,NT].)Neut -N-D - Setin (H, N; ,N;,). Then, Neut — int,, (Neut —cly, (L)) =
Neut — int,, (Neut — clTl(L)) = 0y. Now, K < L implies thatNeut — int,, (Neut —cl, (K)) C Neut —
inty, (Neut —cly, (L)) andNeut — int,, (Neut —cly, (K)) C Neut — int,, (Neut —

cly, (L)).Hence,Neut — int, (Neut —cl, (K)) C Oyand Neut — int,, (Neut —cly, (K)) C 0y. That is,
Neut — int,, (Neut —cl, (K)) = Neut — int, (Neut —cly, (K)) = Oy. Therefore, K is a (Ng;,N;,) Neut
~N-D-Setin(H, Ny ,Ng,).

3. (Ng,;,Nz) Neutrosophic Baire Spaces

Definition 3.1.Let (H, N; , N;,) be a Neut — B — T - Space. A Neut - Set K in (H, N ,N,) is a (Nz;Nz)
neutrosophic first category set(Neut — F — C - Set)if K = Up_; Ky, where Ky, ’s are (Ng,, Nz;) Neut—N-D -
Set in (H, N; ,N,). Anyother Neut — Set in (H, Ny, Ny, )is a(NTl.,NT].) neutrosophic second category set
(Neut - S - C- Set) in (H, N, N,).

Example 3.1. Let H = {k, I}and K= { <k, 0.6, 0.6,0.3>,<1,0.6,0.505>}

L={<k, 0.6,0.6,04><1,050505>}M={<k, 0.7,06,03><1,0.6,0505>

}.Then, N; = {0y, 1y, K, L} and N;,= {Oy, 1y, L, M}. Then (H, N; ,N;,) isa

Neut - B — T - Space.K, L, Mare(N;,,N;) Neut— N — D —Setin (H, N,, N,). KULUM = Lisa (Ny,,Ny)
Neut —F—C - Setin (H, Ny, N;,).

Definition 3.2.1f K has a (Nz;Nz;) Neut — F — C - Set in (H, Ny, N,), then (1- K) is a (Nz;,Nz;)
neutrosophic residual set (Neut — R - Set) in (H, Ny, N,).

Definition 3.3.A Neut — B — T - Space (H, N, N;,) isa (N,i,NTj) neutrosophic first category space(Neut — F
— C —Space) if Neut - Set 1 is a Neut —F —C- Set in (H, N, N;,). Thatis, 1y = UpZ; Ky , Where K, ’s are
(NTi,NT].) Neut - N - D - Setin (H, Ny, N;,). Otherwise, (H, Ny, N,) is a (NTi,NT].) neutrosophic second
category space(Neut — S — C - Space)

Proposition 3.1.If K has a (N, NT]_) Neut — F — C — Set in (H, Ny, N,), then 1 — K = Ny, L,, where
Ncly (Ly) = 1y, (i=1, 2).

Proof. Let K be the (NTi,NTj)Neut -F-C-Setin (H,N;,N;,). Then, K = Uj-;K,, where K;,’s are
(Nz;:Nz;) Neut — N — D — Set in (H, Nz, Ng.,). Now, 1 —K =1—Uz_1 Ky = Np=1(1 — Ky). Since, K;,’s are
Neut — N — D - Set in (H, N, N;,). By proposition 2.3, K,’s are Neut — D - Set in (H, N; ,N;,). Letus
substitute L, = 1 — K,. Then, 1 — K = Nz_(Ly), where Ncl;,(L,) = 1y, (i=1,2)

Proposition 3.2.1f L has a (NTi,NTj) Neut - F - C - Setin (H, N, N,) and if K < L for a Neut - Set K in
(H, Nz, Nz,), then K has a (NTi,NTj) Neut—F —C - Setin (H, Ny, N,).
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Proof. Let L be the (N, NT].) Neut — F — C - Set in (H, Ny, N;,). Then, L= Uz-;L,, where L,’s are
(Nz;,Nz,) Neut — N — D - Setin (H, Nz, N;,). Now, KNnL=Kn (Un=1Lp)= Up=1(K N Ly). Since, KN
L, € Lpand L,’s are Neut — N — D - Setin (H, N, N;,). Therefore, (K N Ly)’s are Neut — N -D - Set in
(H, Ny, N;,). Hence K = Up_1(K N Ly), where (K N L,)’s are Neut — N — D - Setin (H, Ny, N,), implies
that K has a (N, NT].) Neut —F —C - Setin (H, Ny, N,). -
Definition 3.4.A Neut —B - T - Space (H, N; , N;,) is a (N, NT].) neutrosophic baire space(Neut — B - Space)
if Neut — int;,(Up=1 Ky,) = Oy, (i=1,2) where K, ’s are (NTL.,NT].) Neut —N - D —Setin (H, N, N,).
Example 3.2.Let H={k, I}and K= { <k, 0.6, 0.6,0.3>,<1,0.6,0.505>}

L={<k, 0.6,0.6,04><1,050505>}M={<k, 0.7,0.6,03><1,06,0505>}.

Then, N; = {Oy,1y,K,L} and N;,= {Oy, 1y,L,M}. Then (H, N, ,N,,) is Neut— B — T - Space. Here L isa
(Nz;» NT].) Neut— N —D —Setin (H, N; , N;,). which is a (NTi,NT].) Neut—F—C - Setin (H, N , N,). Hence,
Neut — int,, (L) = Oy and also Neut — int,, (L) = Oy. Therefore, (H, Ny, N;,) isa (N, Ny;) Neut— B —
Space.

Proposition 3.3.Let (H, N; , N;,) be a Neut — B — T - Space. Then the following are equivalent.

(1) (H, Ny, Nz,) isa (N, NT],) Neut — B - Space.

(2) Neut — int, (K) = Oy, (i = 1,2), for every (N, NT].) Neut - F—C - SetKin (H, Ny, Nz)).

(3) Neut — cl; (L) = 1y, (i = 1,2), for every (N, NTJ.) Neut—R - SetLin (H, Ny, N).

Proof.(1) =(2) Let K be the (N, Nr,;) Neut — F — C - Set in (H, N; ,Ng,). Then, K = Up_; Ky, where K,’s
are (Ng;, Ni;) Neut—F — C - Setiin (H, Nz, N;,). Now, Neut — int;,(K) = Neut —int; (Up=1 Kp) = Oy, (i
=1,2) [since (H, N;,,N,) is a (NTi,NTJ.) Neut — B — T - Space]. Therefore, Nint, (K) = Oy, Where K;,’s are
(Nz;,Nz;) Neut — B - Space in (H, Nz, N,).

(2) =(3) Let L be the (N, Nz;) Neut — R - Set in (H, N;,,N;,). Then, Lisa (Nz;,Nz;) Ne-F-C-Set in
(H, Nz, Nz,). By hypothesis, Nint, (L) = Oy, (i =1, 2), implies that 1 — Ncl;,(L)= Oy. Hence, Ncl;,(L) =
1y, (i=1,2).

(3) =(1) Let K be the (N, N:,) Neut — F — C - Set in (H, N, N,) . Then, K = Up_1 Ky, Where K,’s are
(Nz;» NT].)Neut ~N-D - Setin (H, N;,N;,). Now, Kisa (NTi,NT].) Neut — F — C - Set in (X, N, Ny,)
implies that K is a (Nri,NT].)Neut —R-Setin (H, Ny, N;,). By hypothesis, we have Ncl,,(K) = 1y, which
implies that 1 — Nint, (K) = 1y, (i = 1, 2). Then, Nint,,(K) = 0y. That is, Nint, (Us=1 K,) = Oy, (i =
1,2), where K,,’s are (Nz;,Nz;) Neut — N — D - Set in (H, N;,, N,). Hence, (H, Ny ,N;,)isa (Ng, N,) Neut
— B —Bi- Space.

Proposition 3.4.If the (Nz;:N;) Neut — F — C - Set K isa Neut - CSet in a (Nz;,Nz;) Neut — B E’T Space
(H, N, N,), thenK'is a (Nz;:Nz;) Neut— N —D - Set in (H, Ny, N,).

Proof.Let K be the (N;;,N;;) Neut — F — C - Set in (H, N, N;,) and Nclp,(K) =K, (i=1,2) - (1). By
proposition 3.3, Nint.,(K) = Oy,(i = 1, 2) --- (2) for the (NTi,NTj) Ne-F-C-Set K in (H, N; ,N;,). Then,
from (1) and (2) we have Nint,, (NclT2 (K)) = Nint,, (Nclr1 (K)) =0y. Hence,Risa (NTL.,NT].) Neut — N
—D-Setin (H, Ny, Ny).

Proposition 3.5.1f L is a (Nfi,NTj) Neut — F — C - Set in (H, Ny, N;,) and if K < L for a Neut - Set R in
(H, Nz, N,), then K is a (Nfi,NTj) Neut—F—C - Setin (H, N;, N,).

Proof. Let L be the (NTL.,NTJ.) Neut - F — C - Set in (H, N;,N;,). Then, L = Uy_; Ly, Where L,’s are
(Nz;:Nz;) Neut — N — D - Set in (H, N, N;,). Now, KN L=Kn(Up=1Ln)= Un=1(K N Ly). Since, KN
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L, S Lyand L,,’s afe(Nrerj) Neut - N —D - Setin (H, N; , N,). Therefore, (K N Ly)’s are (NTi,NTj) Neut
—N-D-Setin (H, N;,,N;,). Hence K = Up_;(K N L,), where (K N Ly,)’s are (NTL.,NT].) Neut— N -D -
Setin (H, Ny, N,), implies that K is a (Nri,NT].) Neut —F—C - Setin (H, Ny, N;,).

N;,) and if K <L for a Neut - Set L in

1!
Proposition 3.6.I1f K is a (NTi,NT].) Neut — R - Set in (H, N;
(X, N, N;,), then L isa (NTi,NTj)Neut —R-Setin (H, N; ,N,).

1’

Proof. Let K be the (N, NT].) Neut — R - Setin (H, Ny, N;,). Then, Kisa (NTi,NT].) Neut — F — C - Set in
(H,N;,N;,). Now, K < L for a Neut - Set L in (H, N; ,N,), implies that K 2 L. ThenLisa (N, Ny))
Neut —F—C - Setin (H, N; , N,,). Hence, L is a(NTi,NTj)Neut —R-Setin (H, Ny, Ng,).

- . [ |
Proposition 3.7.1f the Neut — B — T - Space (H, Ny, N;,) is a(Ng,, NT].) Neut — B - Space, then no non-zero
Neut - OSet is a (N, NT].) Neut — F—C - Setin (H, N, N,).

Proof.Let K be a non-zero Neut - OSet in (H, Ny, N;,). Then, Nint, (K) = K, (i = 1,2). Suppose that K is a
(Nz; Nz;) Neut — F — C - Set in (H, Ny, N;,).Since, (X, Ny ,N,) is a (Nz;, Nz;) Neut — B -Space by
proposition 3.3, Neut — int;,(K) = Oy, (i = 1,2). This implies K= Oy, is a contradiction. Therefore, no
non-zero Neut - OSetisa (N, N;;) Neut—F - C - Setiin (H, Ny, Ny,). L

Proposition 3.8.1f (H, Ny, N¢,) is a(N;N¢;), Neut — B - Space then each (Nz;,Nz;) Neut — R - Set is a
(NTi,NTj) Neut -D - Setin (H, Ny, Nz,).

Proof. Let K be the (Nz;,Nz;) Neut — R - Set in the (Nz;Nz;) Neut — B — Space (H, Nz ,Ng,). Then, by
proposition 3.3, Neut — cl; (K) = 1y, (i=1,2) in (H, N; ,N;,). Hence, Neut — cl;, (Neut - cly, (K)) =
Neut — cl,, (Neut — cl,,(K)) = 1y. Therefore, Kisa (N;,N;,) Neut—D - Setin (H,N;,,N;,). W
Proposition 3.9.If the(N,, N:;) Neut—F - C - Set K is a Neut - CSet in a (Nz;,Nz;) Neut — B - Space
(H, Nz, N;,), thenKisa (Nz;,Nz;) Neut —N — D - Set in (H, Nz, N).

Proof. Let K be a (N, N:,) Neut—F—C - Set in the (Nz;:Nz;) Neut—B - Space (H, Ny, N;,) and Neut —
cl;,(K) = K,(i = 1,2) --- (1). By proposition 3.3, Neut — int,(K) = Oy, (i = 1,2) --- (2) for the (Nz;Nz)
Neut — F - C - Set K in (H, Ny, N,,). Then, from (1) and (2) we have Neut — int,, (Neut — cl.,(K)) =
Neut — int, (Neut — cly, (K)) = 0y. Hence, Kisa (Nz;:Nz;) Neut—N—D - Set in (H, Nz, N,).
Proposition 3.10.1f the Neut — B — T - Space (H, N;
isa (NTi,NT].) Neut — S — C - Space.

Nz,) is @ (Ng;,N;;) Neut — B - Space , then (HW, N )

1’

Proof. Let(X, N;,, N;,) be a (NTi,NT].) Neut — B - Space . Then, we have Neut — int; (Unp-1 Ky) = Oy, (i
=1,2), where K;, s are (Nz;,Nz;) Neut — N — D - Set in (H, Nz ,N;,). Now, we claim that 1y # U= Kp.
Suppose that 1y = UpZ; Ky, Then Neut — int;(Up=q1 K,) =Neut —intr,(1y) =1y, (i = 1, 2) which
implies that 0 = 1, a contradiction. Hence, we must have 1y # Un=; K,. Therefore, the (NTi,NTj) Neut - B -

Space (H, N;,, N,) isa (Nri,NT].) Neut — S — C - Space.. -
Proposition 3.11.If Neut — int;,(Un=1 K,) = Oy, (i = 1, 2), where Neut — int.,(K,) = Oy, (i =1, 2) and

K, ’s are Neut - CSets in (H, Ny, N;,). Then (H, Nz, N,) is a (Nri,Nr,-) Neut — B - Space.

Proof. Now, K, € N;, , (i=1, 2 and n >1) implies Neut — int,(K,) = K, and hence Neut — cl,,(K,) =
Kn, (i =1, 2 and n>1). Now,Neut — int;,(K,) = Oy and Neut — cl;(K,) = K, implies that Neut —
int;,(Neut — cl; (K,)) = Neut — int; (K,) = Oy(i.e) Neut — int;,(Neut — cl;(K,)) = Oy, (i = 1,2 and
n=1). Inparticular, Neut — int; (Neut — cl,(Ky)) = Oy and Neut — int.,(Neut — cl; (Ky)) = Oy and
for n>1. Hence, K,’s are (Nri’Nrj) Neut — N — D - Sets in (H,N;,N;,). Therefore, Neut—
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int; (Un=1Ky) = Oy, (i=1, 2), where K,’s are (N, NT].) Neut - N - D - Sets in (H, N; ,N;,). Hence,
(H, N, Ng,) isa (N, NT].) Neut — B - Space.
Proposition 3.12.1f Neut — cl; (Ny=1 Ky) = 1y, (i=1, 2), where K, ’s are (N, NT].) Neut - D and Neut -
OSetsin (H, Ny, N;,), then (H, N, N;,) isa (N, NTJ.) Neut — B - Space.
Proof.Let K,’s be(Ny,, NTj) Neut - D and Neut - OSets in (H, Ny, N;,). Now, Neut — cl (Np=1 Ky) = 1y
implies that 1 — Neut — cl;,(Nz=1 K,) = 1 — 1y=0y, for (i=1, 2). Then, Neut — int; (1 — NyZ1 Ky) = Oy,
(i=1, 2) and hence Neut — int;,((Un=1(1 — K)) = Oy ---(1). Since, Ky’s are (NTL.,NT].) Neut — D - Sets in
(H, N, N;,), Neut — cl; (Ky) = 1y, ((i=1, 2and n =1). Then 1 — Neut — cl;,(K,) =1 — 15 = 0y which
implies Neut — int; (1 — K;) = Oy, (i=1, 2). Hence by proposition 3.3, (H, N;,, N,) isa (Ng,, Nz;) Neut —
B - Space.

|

4. (N, NTI.) Neutrosophic semi nowhere dense set

Proposition 4.1[3].Let K be a Neut - Set in (H, N;). Then Neut — int(K) € Neut — Se — —int(K) € K <
Neut — Se — cl(K) € Neut — cl(K). |
Definition 4.1[6].Let (H, N; , N;,) be a neutrosophic bitopological space(Neut — B —T - Space).A Neut - Set K
inaNeut-B -T - Space (H,N; ,N;,) Iisa (NTi,NT].) Neutrosophic semi open set (Neut — S -OSet)if K <
Neut — cl;,(Neu.int; (K)) and K € Neu.cl, (Neu.int,,(K)).

Definition 4.2.Let (H, N; ,N;,) be a Neut - B —T - Space. A Neut - Set K in (H, N ,N;,) isa (NTL.,NT].)
Neutrosophic semi closed set ( Neut — S - CSet) if Neut — int,, (Neut - clTl(K)) C K and Neut —
int; (Neut — cl,,(K)) € K.

Definition 4.3.Let (X, Ny, N;,) be a Neut—B T - Space. A Neu - SetKin (H,N; ,N,) isa (Nrerj) Neut
—Se - CSetif K = Neut — Se — cl(K)and (Nz;,Nz;) Neut — Se - CSet if K= Neu— Se — int(K).
Definition 4.4[2].Let (H, N, NT].) be the Neut -B — T - Space. Then for a set K = {< h, u;;, 035, v;j >:h € H},
neutrosophic (NTi,NTj) N- semi interior of K is the union of all (NTi,NT].) Neut —Se - OSets of H contained in K
and defined as follows:

(Nz;.Nz;) Neut —Se - (int(K)) = {< h, Un,, UN.,_-]. Hij» Un,, UN,]. oij, N, nNTj yij >:h € H}

Definition 4.5[2].Let (H,Nfi,NTj) be a Neut — B — T - Space. Then for a set K = {< h, u;;, 0;j,v;; >:h € H},
neutrosophic (NTi,NT].) N- semi closure of K is the intersection of all (NTi,NTj)Neut — Se-Csets of H
containing K and defined as follows:

(Nri!NTj) Neut — Se-(cl(K)) = {< h, nN.,_-l. nN.,j Hij» nN.,i nN.,j Oij » UNTL. UN,}. Yij >:h € H}

Definition 4.6.A Neut - Set K in (H,N;,, N,) is called (N, N:)) neutrosophic semi dense (Neut — Se — D -
Set) if there exists no (N, NT].) neutrosophic semi closed set (Neut — Se — CSet)L in (H,N , N;,)suchthat
Neut — Se — cl;, (Neu — Se — clTZ(K)) = Neu— Se — cl, (Neu— Se — clTl(K)) = 1y.

Definition 4.7.A Neu-Set K'in (H, Ny, N;,) is a (Ng,, Nz.) neutrosophic semi nowhere dense set (Neut — Se -
N — D - Set) if there exists no (N, NT].) Neut — Se - OSet L in (H, Ny ,N,) such that Neut — Se —
inty, (Neut — Se — clTZ(K)) = Neut — Se — int,, (Neut — Se — clTl(K)) =0y

Proposition 4.2.If K has a (NTi,NT]_) Neut — Se - CSet with Neut — S — int;(K) =0y, (i = 1, 2)in
(H, N, N;,), thenK'has a (N, NT]_) Neut — Se — N —D -Setin (H, Nz, N,).
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Proof. Let K be the (N, NT].) Neut — Se — CSet in (X, N;,N;,). The Neut — Se —cl, (K) =K and
Neut — Se — cl,(K) =K. Also, we have Neut— Se— int, (K) = 0yand Neut — Se — int,,(K) =
Oy.Then,Neut — Se — int,, (Neut — Se — csz(K)) = Neut — Se — int; (K) = Oyand Neut — Se —
int,, (Neut — Se — clTI(K)) = Neut — Se — int;,(K) = Oy. Then, Neut — Se — int;, (Neut — Se —
cly, (K)) = Neut — Se — int,, (Neut — Se — clTl(K)) = Oy. Therefore, Kis a (N, NT].) Neut —Se — N —
D -Setin (X, N;,,N,,). ®

Proposition 4.3.1f K has a (N, NTJ.) Neut —Se —N - D Setin (H, Ny, N,), then Neut — Se — int,(K) =
On-.

Proof. Let K be the (N, NT].)Neut —~Se~N-D-Setin (H, N;,N;,). Then, Neut — Se — int,, (Neut -
Se — clTZ(K)) = Neut — Se — int,, (Neut — Se — clTl(K)) = 0y.

Now, K< Neut — Se — cl,,(K)implies that Neu — Se — int; (K) € Neut — Se — int, (Neut — Se —
cl.,(K)). Then Neut— Se — int; (K) S Oy, implies that Neut — Se — int; (K) = Oy. Also,K C
Neut — Se — cl;, (K) implies Neut — Se — int.,(K) € Neut — Se — int,, (Neu.S.cl; (K)).

Then Neut — Se — int,,(K) € Oy, implies that Neut — Se — int,,(K) = Oy. Hence, we have

Neut — Se — int, (K) = Oy (i=1,2). .
Proposition 4.4.1f K has a (N, Nr;) Neut - Se- N - D - Set in (H, N;,N,), then 1 — K has a (N, Nz.)
Neut—Se-D-Setin(H, Ny ,N,).

Proof.Let K be the (Ny,, Ny )Neut - Se - N - D - Setin (H, ¢, N,), then Neut — Se — int, (Neut -

Se— .clTZ(K)) = Neut — Se — int, (Neut — Se — clTl(K)) = 0y. Then, 1 — Neut — Se —

inty, (Neut — Se— clTZ(K)) =1-0=1y. Then, Neut — Se — cl, (1 — Neut — Se — cl,Z(K)) =
1y, Which implies that Neut — Se—.cl;, (Neut — Se — int;,(1— K)) = 1y. But Neut — Se —

cly, (Neut — Se— int;,(1— K)) C Neut — Se — cly, (Neut — Se— cl;,(1— K)). Hence, 1y S

Neut — Se — cl, (Neut - Se—cl,(1— K)). Thatis Neut — Se — cl, (Neut - Se— cl,(1— K)) =
1y. Also, 1-Neut — Se — int,, (Neut — Se — clTl(K)) =1—-0=1y. Then, Neut — Se — cl,, (1 -
Neut — Se — clTl(K)) = 1y, Which implies that Neut — Se — cl, (Neut — Se— int; (1-— K)) = 1y.
But Neut — Se — cl, (Neut — Se— int; (1— K)) C Neut — Se — cly, (Neut — Se— cl (1— K)).
Hence, 1y € Neut — Se — cl;, (Neut — Se—cl; (1—- K)). Thatis Neut — Se — cl, (Neut — Se —
clr, (1= K)) = 1y. Therefore, 1 — K isa (Ny,, Ny )Neut S - D-Setin (H, N, N;,). ~ H

Proposition 4.5.1f L has a(NTi,NT].) Neut —Se —N —D - Setin (H, N, N;,) and K < L for a Neut - Set K in
(H, Nz, N;,), then K also has a (Nri,NT]_) Neut—-S—N-D-Setin (H, Ny ,Ng,).

Proof.Let L be a (N, NTj)Neut— Se~N-D-Setin(H, N;,N,). Then, Neut — Se — int,, (Neut -

Se — ClTZ(L)) = Neut — Se — int,, (Neut —Se — clrl(L)) = Oy. Now, K € L implies that Neut — Se —
inte, (Neut —Se —cl, (K)) C Neut — Se — (Neut —Se —cly, (L)). Then, Neut — Se — int;, (Neut —
Se — csz(K)) C Oy. Hence, Neut — Se — int, (Neut —Se — csz(K)) = 0y. Now, K < L implies that
Neut — Se — int,, (Neut —Se —cly, (K)) C Neut — Se — int, (Neut —Se —cly, (L)). Then, Neut —

Se —int, (Neut —Se — cll(K)) € Oy. Hence, Neut — Se — int, (Neut —Se —cl, (K)) = 0p.Hence,
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Neut — Se — int,, (Neut —Se —cl, (K)) = Neut — Se — int,, (Neut —Se —clg, (K)) = Oy. Therefore,
K also has a (NTi,NTj)Neut ~Se—-~N-D-Setin (H, N, Ny). -
Proposition 4.6.Every (N, NT].) Neut —Se — N - D - Setin (H, N; ,N;,) is a (Nri,NT].) Neut— N — D - Set
in (H, Ny, Ny,).

Proof. Let K be the (NTi,NT].)Neut —Se—~N-D-SetinaNeut—-B-T - Space (H, Ny, N,), then we have
Neut — Se — int,, (Neut — Se — csz(K)) = Neut — Se — int,, (Neut — Se — clTl(K)) = 0y. By
proposition(4.1)Neut — int,, (Neut — cly, (K)) C Neut — Se — int;, (Neut — Se — cl, (K)) and

Neut — int,, (Neut — cl, (K)) C Neut — Se — int,, (Neut — Se— cly, (K)). Hence, Neut —

inty, (Neut — cly, (K)) C Oy and Neut — int,, (Neut — cly, (K)) C 0. Therefore, Neut —

int., (Neut — cl.,(K)) = Oyand Neut — int,, (Neut — cl;,(K)) = 0. Hence, Kisa (Ny,,N;,) Neut-
N-D-Setin (H, N.,,Ng,). |

Proposition 4.7.Every (N, NT].) Neut — Se - D - Setin (H,N;,N;,) isa (N, NT].) Neut — D - Set in
(H, Nz, Nz,).

Proof. Let K be the (N;,N;) Neut - Se - D -Set in (H, Ny, N;,), then Neut— Se— cl,, (Neut -

Se—.cl,,(K)) = New.S.cly, (New.S.cl; (K)) = 1y. By proposition (4.1)Nexw.S. cl., (K) € Neu. cl, (K)
and Neu.S.cl;,(K) € Neu.cl,(K). Hence, Neu.S.cl,,(Neu.S.cl; (K) € Neu.S.cl,(Neu.cl; (K))and
Neu.S.cl; (Neu.S.cl,,(K) € Neu.S.cl; (Neu.cl,(K)).

By proposition (4.1)Neu.S.cl,,(Neu.S.cl; (K) € Neu.cl,,(Neu.cl; (K))and
Neu.S.cl; (Neu.S.cl;,(K) € Neu.cl,; (Neu.cl;,(K)). But, Neuw.S.cl;, (Neu.S. cly, (K)) =
Neu.S.cl,, (Neu. S.cly, (K)) =1y. Hence, 1y € Neu.cl,,(Neu.cl; (K))and 1y €
Neu.cl; (Neu.cl;,(K)). Therefore, Neu.cl, (Neu. cle, (K)) = Neu.cl, (Neu. clTl(K)) =1y and so K
isa (Nz;,Nz;)Ne-D-Set in (H, Nz, N,). [ ]

Proposition 4.8.Let (H, N; ,N;,) be a Neut - B —T -Space. If a non-zero Neut - Set K in (H, Ny, N;,) is
a (Ng;, Ny;) Neut —N — D - Set with Neut — Se — int. (K) = Oy, (i =1, 2), then Kiis a (N, N:,) Neut—Se
~N-D-Setin (H, Ny ,Ng,).

Proof. Let K be the (Nz;,Nz;)Neut — N — D - Set in (H, Ny, N,), then Neut — int,, (Neut — cly, (K)) =
Neut — int,, (Neut — clTl(K)) =0y and we have Neut — int; (Neut — cl;,(K)) € K and Neut —

int,, (Neut — (K)) € K. Hence, Kisa (Nz,,Nz,) Neut — S - CSet with Neut - Se — int,,(K) = Oy, (i =1,
2),in (H, Nz, N,). Hence by proposition 4.2, K is a (N, Nz, )Neut — Se - N-D - Set in (H, Nz, N,).

1’

Proposition 4.9.Let (H, N; ,N;,) be a Neut — B — T - Space. If Khasa (N, NT].) Neut -QSet and
(Nz;» NT]_) Neut - D - Setin (H, N; ,N;,) and L €1 — K with Neut - Se — int; (K) =0y (i =1, 2), then L
is a (Ng,, Nr,) Neut—Se —N—D - Set in (H, N, N,).

Proof. Let K be a (N, NTj)Neut - OSetand (N, NT]_)Neut - D-Setin (H, N;,N;,). Then, 1-Kis a

(Ne,, Ne)Neut—N - D - Setin (H, Nr,, Ny,) and Neut — int,, (Neut — cl,,(1 - K)) = Neut -

int,, (Neut —cl (1— K)) = Oy. Now, L € 1 — K implies that Neut — int,, (Neut — cly, (L)) c

Neut — int,, (Neut — cl,(1— K)) and Neut — int,, (Neut — clTl(L)) C Neut — int,, (Neut —
cl,, (1- K)). But Neut — int,, (Neut = cl,(1— K)) = Neut — int,, (Neut —cl; (11— K)) = 0y.

Copyrights @Kalahari Journals Vol.7 No.5 (May, 2022)
International Journal of Mechanical Engineering
1187



Hence, Neut — int,, (Neut - cly, (L)) C Oyand Neut — int,, (Neut — cl,l(L)) C Oy. Therefore,

Neut — int,, (Neut — cly, (L)) = Oy and Neut — int,, (Neut — cly, (L)) = 0y. Hence,Lisa
(Nz;,Nz )Neut — N — D - Set with Neut — Se — int;, (K) =0y (i=1,2)in (H, N; ,N;,). Therefore, by
proposition 4.8, L is a (Nri,NT].)Neut -Se-N-D-Setin (H, N, Ny). |

Proposition 4.10.Let (H, N; ,N;,) be aNeut—-B—-T-Space. If Lisa (NTL.,NT].) Neut — N —D - Setin
(X, Ny, N;,) and if K < L for a Neut - Set Kwith Neut — Se — int;,(K) = 0y (i=1,2),thenKisa
(N, NT].) Neut—-S—-N-D-Setin (H, Ny ,Ng,).

Proof. Let L be the (Ny,, Ny )Neut - N - D — Set in(H, Ny, Ny,). Then, Neut — int,, (Neut — cl,,(L)) =
Neut — int, (Neut — cl, (L)) = Oy.Now, K< L implies Neut — int; (Neut — cly, (K)) C Neut —
inty, (Neut — cly, (L))andNeut — int,, (Neut — cly, (K)) C Neut — int,, (Neu. cly, (L)). But
Neu.int,, (Neut - cly, (L)) = Neut — int,, (Neut — cly, (L)) =0y. Hence, Neut— int;, (Neut —
cly, (K)) C Oyand Neut — int,, (Neut — clTl(K)) C Oy. Therefore, Neut — int,, (Neut - cl, (K)) =

Oyand Neut — int,, (Neut — Clrl(K)) = 0y. Hence, Kisa (NTi,NTj) Neut — N — D - Set with Neut —
Se — int;(K) =0y, (i =1, 2), and by proposition 4.7, K is a (Nz;, N )Neut — Se — N — D - Set in
(H, Ny, Ny.,). u

Definition 4.8.Let (H, N;, N;,) be a Neut — B — T — Space. A Neut - Set K in (H, Ny, N;,) is a (N, Nz.)
neutrosophic semi first category set (Neut — Se — F - C -Set) if K = Up_; Ky, Where Ky, '’s are (Ng,, Nz;)
Neut — Se — N- D - Sets in (H, Ny, N,). Anyother neutrosophic set is a (Ng,, Nz) neutrosophic semi second
category set (Neut—Se —S— C - Set).

Definition 4.9.1f K has a (Nfi,NTj) Neut — Se — F — C — Setin (H, N, N;,), then Neut - Set (1- K)has a
(NTi,NT].) neutrosophic semi residual set (Neut - S —R - Set) in (H, N, N,).

Definition 4.10.A Neut -B — T - Space (H, N, N;,) is a (N,i,NTj) neutrosophic semi first category space(
Neut — Se — F — C - Space), if the neutrsophic set 1y is a Neut — Se - F — C — Set in (H, N; , N;,). That is,
1y = Un=1 K,, where K,,’s are (Nz;,Nz;) Neut — Se — N — D — Set in (H, N, N;,). Otherwise, (H, Ny, Ny,)
is a(Ng,, NT].) neutrosophic semi second category space. (Neut — Se — S — C - Space). W

Proposition 4.11.1f K has a (N, Nr,) Neut—Se- F—C - Set in (H, N, N;,), then 1 — K = N3y Ly, ,
where L,,’ s are (Nri,NT].) Neut - Se —D -Setin (H, Ny, N,).

Proof. Let K be the (N, NT].)Neut —F - C-Setin (H,N;,N;,). Then, K = Uz_; K,, where K;,’s are
(Nz;,Nz;) Neut — Se — N — D - Set in (H, N ,Nz,). Now, 1—-K =1-Up-1 K, = Nyp=11—K,. Since, K,
isa (NTi,NT].) Neut - S -N — D — Setin (H, Ny , N;,). By proposition 4.4, 1 — K;, isa (NTi,NTj)Neut - Se—
D - Setin (H, N; ,N;,). Letustake L, =1— K. Then, 1 — K = Ny, L,, where L, is a (NTi,NTj)Neut —
Se—D-Setin(H, N, ,Ng,).
u

Proposition 4.12.1f L has a (N, NT].) Neut-Se - F - C - Setin (H, N,,N;,)and if K < L for a Neut - set
Kin (H, Nz, N,), then K also has a (N, NT]_) Neut - F—C —Setin (H, Ny, N).

1!
Proof. Let L be the (N, NT].) Neut -Se - F—C-Setin (H, N ,N;,). Then, we have L = Uz-; L,, where
Ly’s are (N, Nr;) Neut — Se — N — D -Set in (H, Nz, Ng,). Now, KNnL=Kn(Up-1L,) = Up=e(K N
L,). Also, K € L implies that K n L = K. Therefore, K = Uy-,(K NnLy,). Since, (K nL,) € Lyand
Ly’ s are (N, Nr;) Neut — Se — N — D - Set in (H, N;,, N;,). Hence, K = Un=1(K N L,),where (K N Ly,)’s
are (Nri,NTj)Neut —Se-N-D-Setin (H, Ny, N;,), implies that K has a (N, NT].) set Neut — Se - F- C -Set
in (H, Nz, N). -
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Proposition 4.13.1f Khasa (N, NT].) Neut - Se —R-Setine (H, N; ,N;,) and if K < L for a Neut - Set L in
(H, N, N;,), then L also has a (N, NT].) Neut - Se - R-Setin (H, Ny, N,).

Proof.Let K be the (N, NT].) Neut - Se —R -Setin (H, N; ,N;,). Then, 1 —K isa (N, NT].) Neut — Se - F
—C-Setin (H,N;,N;,). Now, K <L implies that 1 — K 2 1 — L. Then, by proposition 412, 1 — L is a
(N, NT].) Neut — Se — F — C -Set in (H, N;,N;,). Hence, L is a (Nfi,NTj) Neut — Se — R - Set in
(H, Ny, Ny,). u

Proposition 4.14.1f K hasa (N, NT].) Neut —Se —F - C - Setina Neut—B - T - Space (H, N , N, ), then K
has a (N, N;) Neut—F — C -Setin (H, N, Nz,).

Proof.Let K be the (N, NT].) Neut —Se - F - C -Setin (H, N;,N;,). Then, we have K = Up_, K,, where
Ky’s are (Ng,, NTj) Neut — Se — N - D - Sets in (H, N; , N;,). By proposition 2.5, K,,’s are (N, NT].) Neut —
N — D - Sets in (H, Ny, N;,) and hence K = Up_; Ky, where K,;’s are (N, Nz;) Neut — N - D- Sets in
(H, N, Nr,). Therefore, K is a(N,, N;,) Neut - F — C -Set in (H, Ng,, Ny,). |

Proposition 4.15.1f (H, N,
— B -Space.

Proof.Let K be the (N, N:.) Neut—S—F - C -Set in a (N, N:,) Neut—Se — B - Space (H, Ny, Ny,).
Then, Neut — Se — int,,(K) = Oy (i =1, 2). By proposition 4.14, the (N, NT].) Neut—S—-F—-C—Setis
a (Ng,, NT].) Neut - F—C-Setin (H, Ny, Ng,). By proposition (4.1), Neut — int.,(K) & Neut — Se —
int;,(K), (i=1,2). Since, Neut — Se — int; (K) = Oy, (i=1, 2) we have Neut — int; (K) S Oy, (=1,
2). Therefore, Neut — int.,(K) = Oy, (i=1,2)and (H, N, N,) is a(Ny,, N;;) Neut-B-Space. B

Ng,)isa (Ng, NT].) Neut — Se — B - Space, then (H, N; , N;,) isa (N, NTJ.)Neut

1’ 1’

Proposition 4.16.If K = Uy_; K, where Ky,’s are (N, Ny )Neut — N — D - Sets with Neut — Se —
int; (K) =0y, (i = 1,2), isa (N, N:,) Neut—F —C-Setin (H, N, Ng,), then Kis a (N, Ni;) Neut—
S—-F-C-Setin (H, Ny, Ny).

Proof.Let K be the (N, N:;) Neut — F — C -Set in (H, Ny, N,). Then, K = Up-, Ky, where K,’s are
(Nz;, N;) Neut — N — D -Sets By proposition 4.8, the(NTl., NTJ.)Neut —N-D - Setsare (N, N;;) Neut — Se —
N- D- Setsin (H, N, N ;,) and hence K = UpZ; K, Where K;,’s are (Ng,, NT].) Neut — Se — N — D - Sets and
hence K is a (Ng;, N;,) Neut—S—F- C - Set in (H, Nz, N,).

5. (Ng,Ne) Neutrosophic Semi Baire Space

Definition 5.1.A Neut — B — T - Space (H, N, N;,) is a (N, NT].) neutrosophic semi baire space (Neut — Se —
B - Space) if Neu — Se — int;, (U=, Ky) = Oy, (i=1,2) where Ky, ’s are (Ny,, N:,) Neut-Se—N—D - Sets
in (H, Ny, Ny,).

Example 5.1.Let H={k,I}and K= { <, 0.6, 0.6,0.3>,<m, 0.6,0.6,0.5 >}

L={<k, 0.6,0.6,04><1,05,06,05>}N={<k,06,0.6,02><1,0706,05>}.

Then, N, ={0y,K,L, 1y} and N;,= {0y, L, M, 1y, }. Then (H, N , N,) is a Neut - B — T - Space . Here Lis
a (NTi,NTj) Neut — Se —N -D -Set in (H, N; , N, ). which is a (N, NT].) Neut — Se — F -C-Set in (H, N; , N, ).
Hence, Neut —Se —int; (K) =0y and also Neut —Se —int,(K) = Oy. Therefore, (H, N, ,N,,) is
calleda (N, N;;) Neut—Se —B - Space

Proposition 5.1.Let (H, N, N;,) be a Neut — B — T - Space. Then the following conditions are equivalent.

(1) (H, Ny, N,) isa (N, NT].) Neut - Se — B - Space.

(2) Neut — Se — int;,(K) = Oy, (i = 1, 2), for every (NTi,NTj) Neut—Se —F - C-SetKin (H, N, N;,).
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(3) Neut — Se — cl (L) = 1y, (1=1, 2), for every (N, N:,) Neut—Se—R-SetLin (H, N, Ng,).

Proof.(1) =(2) Let K be the (NTi,NTj) Neut — Se — F — C - Set in (H, N, N;,). Then, K= Uz, K, where
K,’s are (NTl.,NTj) Neut — Se — N — D - Set in (H, Ny, N;,). Now, Neut — Se — int;,(K) = Neut — Se —
int;,(Un=1Kyn) = Oy, (i = 1, 2) [since (H, Ny, N,) is a (Nz;,Nz,) neutrosophic semi baire bitopological
space]. Neut — Se — int.,(K) = Oy, Where K,’s are (NTi,NTj) Neut —Se — N - D - Sets in (H, Nz, N,).

(2) =(3) Let L be the (N, NT].) Neut — Se — R - Setin (H, Ny, N;,). Then, Lisa (Nz,» NT].) Neut -Se — F -
C - Set in (H, N;,N;,). By hypothesis, Neut — Se — int,i(Z) =0y, (i = 1, 2), which implies 1 —
Neut — Se — cl;;(L)= Oy. Hence, Neut — Se —cl; (L) = 1y, (1=1, 2).
(3) =(1) LetK be a (NTi,NTj) Neut — Se — F — C - Set in (H, Ny, N;,). Then, K = Up_; K;,, Where K,’s are
(NTi,NTj) Neut — Se — N — D - Sets in (H, Ny, N;,). Now, K is a (Nri,NT].) Neut — Se — F - C-Set in
(H, N;,, N,) implies that K is a (NTi,NTj)Neut - Se -~ R-Setin (H, N;,N;). By hypothesis, we have
Neut — Se — clfi(l?) = 1y, (1 =1, 2) which implies that 1 — Neut — Se — int, (K) = 1y, (i = 1, 2). Then,
Neut — Se — int; (K) = Oy. That is, Neut — Se — int;(Un=1Kn) = Oy, (i = 1, 2), where K’s are
(Nz;,Nz;) Neut — Se — N — D - Set in (H, N, N;,). Hence, (H, Ny, N;,) is a (Nz;:Nz)) neutrosophic semi
baire bitopological space. u
Proposition 5.2.If (H, Ny, N;,)has a (N, N:,) Neut — Se - B- Space, then (H, N, Ny, )has a (N, N:,) Neut
- Se - S- C - Space.
Proof.Let (H, N , N;,) be the (N;,, NT].) Neut — Se — B - Space. Then, Neut — Se — int; (Un=1 Ky) = Oy, (i
=1, 2) where K,,’s are (Nri,NT].) Neut — Se — N — D - Sets in (H, Ny, N;,). Now, we claim that Uy~ K;, #
1y, (i=1,2). Suppose that,Uy,-1 K, =1y, (i = 1, 2). Then, Neut — Se — int(Un=1 K,) = Neut — Se —
int(1y) = 1y, (i = 1, 2), which implies that 0, = 1, a contradiction. This contradiction shows that
Un=1 Ky # 1y. Therefore, (H, Ny, N,) is a (N, NT].) Neut - Se — S - C - Space..
Proposition 5.3.If the Neut- B - T - Space (H, Ny, N,) is a (N, Nz,) Neu - Se — B - Space, then no-non—zero
(NTi,NT].) Neut - Se - OSet is a (N, NT].) Neut - Se - F- C- Setin (H, Nz, Ny,).
Proof.Let K be the non-zero Neut — Se - OSet in (H, Ny, N;,). Then, Neut — Se — int, (K) = K, (i = 1, 2).
Suppose K is a (N, NT].) Neut - Se - F - C- Set in (H, N;, N,). Since, (H, Ny, N;,) isa (N, NTj) Neut — Se
— B - Space, by proposition 5.1, Neut — Se —int;,(K) =0y, (i = 1, 2). This implies K= 0y, a
contradiction. Hence, no non-zero Neut — Se - OSetisa (N, N:,) Neut—Se - F— C-Set in(H, N, Nz,). u
Proposition 5.4.If the Neut — B — T - Space (H, N, N;,) is a (Ng;, NT].) Neut — Se — B - Space, then each
(NTi,NT].) Neut - Se - R - Setis a (N, NT].) Neut - Se - D - Setin (H, Ny, Nz,).
Proof. Let K be the (Nri,NTj) Neut- Se- R - Set in the (NTi,NT].) Neut — Se — B - Space (H, N;,, N;,). Then, by
proposition 5.1, Neut —Se —cl; (K) =1y, (i = 1, 2) in (H, N, N,).Hence,we have Neut — Se —
cly, (Neut —Se —cly, (K)) = Neut — Se — cl, (Neut —Se —cly, (K)) = 1y. Therefore, K is a (NTi,NTj)
Neut - Se - D- Set in (H, N, N, ).

|
Proposition 5.5.1f the (Nfi,NTj) Neut—Se —F—-C-SetKisa (N, NT].) Neut — Se - CSet in (N, NT].) Neut
—Se — B - Space (H, N;, N;,), thenKisa (N, NT].) Neut—Se —N-D - Setin (H, Ny, N,).
Proof. Let K be the (N, NT].) Neut — Se - F- C- Set in (H, N, N;,). Since K is a Neut — Se - CSet then
Neut — Se —cl;(K) =L, (1=1, 2) --(1) Neut — Se —int,(K) = Oy, (i=1,2) - (2) for the (Nz;:Nz)
Neut — Se - F- C - Set K in (Z, Ny, N;,) . Then, from (1) and (2) we have Neut — Se — int,, (Neut — Se —
clr, (K)) = Neut — Se — int,, (Neut — Se — cl,, (K)) = Oy. Hence, K is a (N, N;;) Neut—Se ~N-D -
Setin (H, N, , Ny,). |
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Proposition 5.6.I1f Neut — Se — int;,(Up=1 K,) = Oy, (i = 1, 2), where Neut — Se — int.,(K,) = Oy, (1 =1,
2) and Ky, ’s are Neu-Se- CSets in (H, N; , N, ). Then (H, N, N;,) isa (NTL.,NT].) Neut — Se -B- Space.
Proof.Now, K, € 7;, (i =1, 2 and n > 1) implies that Neut — Se — int (K,) = K, and hence Neut — Se —
cly,(Kp) =Ky, (i=1,2and n =1). Now,Neut — Se — int (K,) = Oy and Neut — Se — cl;,(K,) = K,
implies that Neut — Se — int;,(Neu — Se — cl;,(K,)) = Neu — Se — int;,(K,) = Oy.(i.e) Neut — Se —
int; (Neut — Se — cl; (K,)) = Oy, (i=1,2 and n >1). In particular, Neut — Se — int, (Neut — Se —
cl;,(Kn)) =0y and Neut — Se — int;,(Neut — Se — cl; (K,)) =0y and for n>1. Hence, K,’s are
(NTi,NTj) Neut —Se — N - D- Sets in (H, N, N,). Therefore, we have Neut — Se — int; (Up=1 Ky) = Oy, (i =
1,2), where K,’s are (N, NT].) Neut - Se- N - D- Setin (H, N ,N;,). Hence, (H, N; ,N,) isa (N, NT].)
Neut - Se- B - Space. ]
Proposition 5.7.If Neut — Se — cl; (Nz=1 K,) = 1y, (1 =1, 2), where K;,’s are (N, NT].) Neut-Se-D-Set
and Neut-Se-OSets in (H, N, Nz,), then (H, N, N;,) isa (N, NT].) Neut — Se — B - Space.

Proof.Let K,’s be the (N, N:,) Neut - Se - D-Set and Neut — Se - OSets in (H, N;, N;,). Now, Neut —
S —cl;,(Ny=1 Ky) = 1y implies that 1 — Neut — Se — cl;,(Ny=1 Ky) = 1 — 1y=0y, for (i =1, 2). Then, we
have Neut — Se — int; (1 — NyZ1 Ky) = Oy, (1 =1, 2) and hence Neut — Se — int,,((Up=1(1 — Ky)) = Oy --
- (1). Since, K,,’s are (NTi,NT].) Neut — Se - D-Sets in (H, Ny, N;,), Neut — Se — cl;,(K,) = 1y, (i=1, 2 and
n>1). Then 1— Neut — Se — cl;,(K,) = 1y — 1y = Oywhich implies that Neut — Se — int,,(1 — K;) =
Oy, (i =1, 2), where K,,’s are (N, NT].) Neut —Se - OSets in (H, Ny, N;,). Hence by proposition 5.1, we
have (H, Ny,, Ny,) is @ (N, N;;) Neut - Se — B - Space. |
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