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A list of Abbreviations

NS - neutrosophic set.

NG - neutrosophic group.

NT - neutrosophic topology.

NTS - neutrosophic topological space.
NOS - neutrosophic open set.

NCoS - neutrosophic closed set.

NBTS - neutrosophic bitopological space.
NTG - neutrosophic topological group.
NSOS - neutrosophic semi open set.
NSCoS - neutrosophic semi closed set.
NROS - neutrosophic regularly open set.
NRCS - neutrosophic regularly closed set.
NABTG - neutrosophic almost bitopological group.
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1. Introduction

The Fuzzy set (FS) concept was first introduced by Zadeh [29] in 1965. The concept of
membership function and explained the idea of uncertainty defined with the help of FS.
Atanassov [8] generalized the concept of fuzzy set theory (FST) and introduced the degree
of non-membership and proposed intuitionistic fuzzy set theory (IFST). Azad [9] discussed
the Fuzzy Semi-continuity (FSC), Fuzzy Almost Continuity (FAC), and Fuzzy Weakly Con-
tinuity (FWC). Chang [11] defined the concept of the fuzzy topology space (FTS) and Coker
[12] introduced the Intuitionistic fuzzy topological space (IFTS). Kandil [15] and Kelly [16]
discussed the fuzzy bitopological spaces and bitopological space. Rosenfeld [20] introduced the
fuzzy groups and Foster [13] defined the fuzzy topological groups.

F. Smarandache [25, 26] was introduced as an independent component of the degree of un-
certainty and discovered the neutrosophic set (NS). After the discovery of NS, many researchers
have developed the neutrosophic set theory for various branches of Science and Technology. NS
is used as an independent measure of uncertainty Membership and Non-Membership Function.
FS is used to control uncertainty by using the membership function only. While NS is used
to control uncertainty by using the truth membership function, indeterminacy membership
function, and falsity membership function. Salama and Alblowi [21] introduced the concept of
neutrosophic topological space (NTS). Salama et. al [22] studied closed sets and neutrosophic
continuous functions. Imran et. al [14] discussed some types of neutrosophic topological groups
in relation to neutrosophic alpha open sets. Abdel-Basset et. al [1] have applied neutrosophic
set theory (NST) as a tool on group discussion making framework. Abdel-Basset et al [2] done
the work in solving chain problems using a base-worst method based on a novel plithogenic
model. Sumathi et. al [27, 28] studied the Fuzzy Neutrosophic Groups (FNG) and Topological
Group Structure of Neutrosophic set. Mwchahary et. al [17] did their work in neutrosophic
bitopological space. Abdel-Basset et. al [3] developed supplier selection with group decision-
making under the type-2 neutrosophic number of TOPSIS technology. Abdel-Basset et. al
[4, 5] studied the chain management practices of evaluation of the green supply and defined
for achieving sustainable supplier selection of VIKOR method. Also, Abdel-Basset et. al [6,
7] developed hybrid multi-criteria decision-making for the sustainability assessment of bioen-
ergy production technologies and employed an evaluation approach for sustainable renewable
energy systems under uncertain environments.

In this paper, we try to study the neutrosophic almost bitopological group (NABTG) and
some of their properties by using the definition of neutrosophic almost continuous mapping
(NACM).

B. Basumatary and N. Wary, A Note on Neutrosophic Almost Bitopological Group



Neutrosophic Sets and Systems, Vol. 46, 2021 @4

2. Preliminaries
2.1. Definition:[28]

A NS A on a universe of discourse X can be expressed as A = {(z, T4 (), Ya(x),Ta(z)) :
z € X}, where 7,9, : X —]70,1%[. Note that 0 < Ty (z) 4+ Ja(z) + Ta(z) < 3.

2.2. Definition:[28]

The complement of NS A is expressed as A°(z) = {(z,Tac(z) = Ta(z),dac(z) = 1 —
Ia(x),Tac(z) =Ta(x)) 1z € X}.

2.3. Definition:[28]

Let X be non-empty set and A = {(z,9a(z),9a(z),Talz)) : =z € X}, B =
{{z,TB(x),I9p(x),Tp(x)) : « € X}, are NSs. Then

(i) AR B = {{z,min(Ta(z), Tp(x)), min(Ia(z), Ip(x)), maz (T 4(x)

(ii) AU B = {(z,maz(Ta(z), Ip(x)), maz(Ia(z), I5(z)), min(T s(x)

(iii) A < B if for each x € X, T4(x) < Ip(z),9a(x) < Ip(z),Ta(x) >

I'p(x)),):z € X}
Ip(z)),):z€ X}
Ip(z).

)
)

2.4. Definition:[28]

Let (X, *) be a group and let A be a NG in X. Then A is said to be a NG in X if it satisfies

the following conditions:

(i) Ta(zy) > Ta(x) MTA(y), Ia(zy) > Ia(x) MI4(y) and Ty(zy) < Ta(x) UT 4(y),
(ii) STA(x_l) > Ta(x), QA(x_l) > J(x), and FA(.’E_I) <Tu(z).

2.5. Definition:[21]
Let X be a group and let G be NG in X and e be the identity of X. We define the NS G, by

Ge ={z € X : Tg(z) = Tg(e), Yg(x) = Ig(e),Tg(z) =Tgle) }.

We note for a NG G in a group X, for every x € X : Jg(z7!) = Jg(x), Ig(v~ 1) = Ig(x) and
I'g(z~ ') = T'g(x). Also for the identity e of the group X : Jg(e) > Jg(z), Ig(e) > Ig(x), and
Ig(e) < Tg(x).

2.6. Definition:[21]

Let X be a non-empty set and a NT on X is a family Tx of neutrosophic subsets of X
satisfying the following axioms:
(i) On, 1y € Tx
(ii) G1 M Gy € Tx for any Gq,Gso € Tx
B. Basumatary and N. Wary, A Note on Neutrosophic Almost Bitopological Group
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(iii)@GiGij{Gi:iGJ}ng

In this case, the pair (X, Tx) is called a neutrosophic topological space (NTS) and any NS in
Tx is known as neuterosophic open set (NOS). The elements of Tx are called NOSs, a NS F
is neutrosophic closed set (NCoS) if and only if it F¢ is NOS.

2.7. Definition:|8|

It is known that f : (X, Tx) — (Y, Ty) is neutrosophic continuous if the preimage of each

neutrosophic open set in Y is neutrosophic open set in X.

2.8. Definition:[17]

Let (X, ) and (X, 75() be the two neutrosophic topologies on X, then (X, T:X, -[]X) is said
to be a neutrosophic bitopological space (NBTS). Throughout in this paper the indices i, j
take the value € {i,7} and 7 # j.

2.9. Definition:[17]

Let (X, 70X, -If) be a NBTS. Then a set for A = {(az,aij,&j,%ﬁ cT € X}, neutrosophic
(T, TF)N F interior of A is the union of all (7T;¥, TX)N - open sets of X contained in A and
can be defined as follows:

(_lzg, _ljg)N F Int(A) = {<J},@J-ix Uqx v, Max Max Bij, Max Mex ’)@'j) S X}
i J % J ? J

2.10. Definition:[17]

Let (X, T, TJX) be a NBTS. Then a set for A = {(x,aij,ﬁij,%j> cx € X}, neutrosophic

i 4 closure o 1s the intersection of a i closed sets o contalned 1n
T TN f A is the i ion of all (T;¥, 1) N + closed fX ined i
A and can be defined as follows:

(-Izg, -Igj)N FCI(A) = {<JZ,@—i_X Mx ij, Yqx Uqx Bij, Uqx Uqx Yij) 1 T € X}
i J i J z J

2.11. Definition:[10]

Let X be a group and G be a NG on X. Let TTx be a NT on G then (G, Tx) is called a
neutrosophic topological group (NTG) if the following conditions are satisfied:
(i) The mapping X : (G, Tx) x (G, Tx) — (G, Tx) defined by A(g1,92) = g192, for all
g1, 92 € X, is relatively neutrosophic continuous.
(ii) The mapping 4 : (G, Tx) — (G, Tx) defined by u(g) = g~1, for all g € X, is relatively

neutrosophic continuous.
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3. Main Works:
3.1. Definition:

Let A be a NS of a NBTS (X, -IiX , -IJX ), then A is called a neutrosophic semi-open set
(NSOS) of X if there exists a B € (X, ¥, ij) such that A C (ng, Tg)N F Cl(B), for each
1=j=1,2.

3.2. Definition:

Let A be a NS of a NBTS (X, ¥, Tf ), then A is called a neutrosophic semi-closed set
(NSCoS) of X if there exists a B¢ € (X, T, ij) such that (_Il-g, _IJQ)N F Int(B) C A, for each
i=j=1,2.

3.3. Definition:

A NS A of a NBTS (X, 75X, _IJX) is said to be a neutrosophic regularly open set (NROS), if
(9,79 F Int(("liX,‘IJX)N - Cl(ﬂ)) — A, for each i = j = 1,2,

3.4. Definition:

A NS A of a NBTS (X, T¥, TJX ) is said to be a neutrosophic regularly closed set (NRCS),
if (1, 79)N + Cl((‘lgf, TONF Int(ﬂ)) = A, for each i = j = 1,2.

3.5. Definition:

A mapping ¢ : (X, T, -IJX ) — (Y, 7Y, -I}/) is said to be a neutrosophic almost continuous
mapping (NACM), if ¢~1(A) € (X, T¥, -l;( ) for each neutrosophic regularly closed set A of
VT si=5=12

Example 3.1. Let X = {z,y} and Y = {p, ¢}

p— {<0.6,0C.L4,0.4>’ <0.7,0l.)2,0.3>}’ 0= {<0.2,0(.l3,0.7>’ <0.2,0l.)1,0.7>}’ R = {(060:303) <0.7,0l.)1,0.2>},

g {<O'170{z8’0'7>v <0.1,01.)8,0.7>}.

Then Tn, = {OnyIng, P}, vy = {Ong,1ng, @}, vy = {Ony,1ny, R}, TN, =
{Ony, 1Ny, S} are neutrosophic topological spaces. Then

(Tny, Ing) F open sets = {Ony, Iny, P, Q}, (g, TTv,) = closed sets = {Ony, Ly, P9, QY
(TIvg, Iv,) Fopen sets = {Ony, Iny, R, S}, (v, T, ) = closed sets = {Ony, 1y, RS, S}
Let f: (X, Oy, Iny) — (Y, TNy, Ty,) define by f(x) = p and f(y) = ¢. Then we have
(s, Tvy) F CI(RC) is closed set.

Now, R® is (T, Tn,) I closed set in Y and f~'(RY) C P, where P is (Tn,, Tn,) - open set
in X. Also, CI(f~*(RY)) C P.

Therefore, f is neutrosophic almost continuous mapping.
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3.6. Definition:

Let G be a NG on a group X. Let ¥ be a NT on G for each i = 1,2; then (G, 1¢,75) is
said to be a neutrosophic almost bitopological group (NABTG) if the following conditions are
satisfied:

(i) A mapping X : (G, %) x (G, %) — (G, TIP) defined by A(z,y) = zy, for all z,y € X,
is neutrosophic almost i-continuous, for each ¢ = 1, 2.
(ii) A mapping x: (G, %) — (G, %) defined by pu(z) = 2~ 1, for all € X, is neutrosophic

almost i-continuous, for each i = 1, 2.

Example 3.2. Let G = {a, e}, where e is the identity element of G. Then G is a group. Let
P = {<0.6,0(.14,0.4>’ <0.7,0l.)2,0.3>}’ Q _ {<0.2,0&3,0.7>’ <0.2,Ol.71,0.7>}7 R= {<0.6,0(.13,0.3>’ <0.7,Oél,0.2>}7

S = {<0.1,0(.18,0.7>7 <0.1,01.)8,0.7>}.

Then, it is clear that the mapping p : (a,b) — ab of (G, 7%, 719) x (G, 7%, 79) in to (G, ¢, 7F)

is neutrosophic almost continuous and X : a — a~* of (G, 1%, 7%) in to (G, ¢, 7F) is neutro-

sophic almost continuous.

Hence, (G, 1%,75) is neutrosophic almost topological group.

Remark 3.1. (G,7%) is a NABTG for each i = 1,2; if following conditions hold good:

(i) for g1, g2 € G and for every (7%, _Ig;’)— NROS U containing g1, g2 in G, 3 T¥— neutro-
sophic open, i = 1,2 nbds & and Q of g; and go respectively in G so that ® *Q C U
and

(ii) for g € G and for every (T2, Tg-}’)— NROS Q in G containing g~!, 3 7% — neutrosophic
open, i = 1,2 nbd & of g in G such that ®~1 C Q.

Theorem 3.1. Let (G, -I;G’), 1=1,2; be a NABTG and let a € G be any element of G. Then

() 7o : (G,T%) = (G,7%): mu(x) = ax, for all x € G, is neutrosophic almost i-
continuous, for each i =1,2.

(ii) 04 : (G,%) — (G,%): ou(x) = wa, for all x € G, is neutrosophic almost i-

continuous, for each i =1,2.
Proof.

(i) Let p € G and let ¥ be a (_I(ZG’,_I?)— NROS, i = j = 1,2; containing ap in G. By
Definition 3.6, 3 'l;c’— neutrosophic open, ¢ = 1,2 neighborhoods U,V of ap in G so
that UV C W. Especially, at C W that is m,(V) C . This shows that 7, is NACM
at p and therefore m, is NACM.

(ii) Suppose p € G and W € (‘I?,‘i?)— NROS(G), containing pa. Then 3 T¥— NOSs,
i=1,2;p€ Uand a € Vin G so that UV C W. This shows Ua C W, i.e., o,(U) C W.
This implies o, is NACM at p. As arbitrary element p is in G, o, is NACM.

B. Basumatary and N. Wary, A Note on Neutrosophic Almost Bitopological Group
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Theorem 3.2. Let G be any (7%,1)— NROS, i = j = 1,2; in a NABTG (G,7%). The

i g

following conditions hold good.:

(1)
(2)
(3)

Proof.

(1)

all € (%,71%)~ NROS(G), for all a € G.
Ua € (TF,71%)~ NROS(G), for alla € G.

Ut e (78,7%)— NROS(G).

1)

First, we have to prove that all € -I(E’,i =1,2. Let p € all. Then from Definition 3.6
of NABTGs, 3 'l;G— neutrosophic open neighborhoods, i = 1,2; a=' € ) and p € )
in G so that W1, C U. Especially, a= ‘5 C U. i.e., equivalently 5, C all. This
indicates that p € (‘I?,‘[?’)N F Int(aU) and thus, (-I(ig,-lg-})N F Int(aU) = all. ie.,
all € 7% i =1,2. Consequently, all C (7%, T%)N Int(('IG T8N F Cl(aU)).

PRI 1]
Now, we have to prove that ('I?’,‘I?)N - Int((-l;G,-I;G)N F Cl(aU)) C all. Since
U is TFP— NOS, i = 1,2; (TF,T%)N F Cl(U) € (TF,7TF)— NRCS(G). From theorem

3.1, me-1 1 (G,TF) = (G,TF) is NACM, i = 1,2 and therefore, a(TF, TF)N = CI(U) is
TE— NCoS, i = 1,2. Thus, (T8, THN k- Int (75, TN + Cllal)) € (T8, THN -

AR 10 t

Cl(al) C a(T¢,TE)N - CLU). ie., a='(TC,TE)N + Int((‘IG TN Ol(aU)) c

17 ) 17 ) 17 7

(8, T6)N - Cl(U). Since (¢, TGN Int((‘iG TN Cl(aU)) is (76,76 —

AR AR AR AR

NROS, i = j = 1,2; it follows that o' (7€, TGN - Imf<(‘iG TGN - cz(aU)) c

17 7] (2R

(76,6 - Int<(‘iG TGN - Cl(U)) = U. ie., (T8,TG)N I Int((‘iG TN -

(R (2R 17 7] 1]

Cl(aU)) C all. Thus, aU = (78, T8)N Int((‘iG TGN Cl(aU)). This shows

that aU € (TF,7TF)— NROS(G). j j

Following the same steps as in part (1) above, then we can prove Ua € (-I(E’,-Ig-})—
NROS(G), for all a € G.

Let # € U™, then 3 7%~ NOS, i = 1,2; « € W in G so that W~ C U
= W C U~'. Therefore U™ has interior point z. Thus, U~! is -I(Z-G’— NOS,
i=1,2ie, U™t C (TE,TEN F Int((‘i;G,‘I;G)N - Cl(u_1)>. Now we have to
prove that (TF,T5)N + Int((7§,1§)N = cz(u—l)) C U™ Since U is TF—
NOS, i = 1,2; (T7,7T7)N = Cl(W) is (T7,7T7)— NRCS, i = j = 1,2 and hence

(T8, T8N B cli(u)™ is - NCoS, i = 1,2 in G. Therefore, (TF,T%)N +

Int((7F,77)N + Cl(u_1)> c (T8, T5N F clu)y ¢ (T8, T5)N = Cclu)
= (T8, TE)N F Int((‘i;G,‘I;G)N - Cl(u_l)) C (TN - Int((‘i?,‘I;G)N -

Cl(u)) = U™, Thus, U™ = (T8,T%)N + Jnt((‘l?,ﬁg?’)zv - Cl(u—l)). This
shows that U~ € (77, T57)— NROS(G).

Corollary 3.1. Let Q be any (77,7F)— NRCS, i = j = 1,2; in a NABTG. Then

B. Basumatary and N. Wary, A Note on Neutrosophic Almost Bitopological Group
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(1) aQ € (77, 7%)— NRCS(G), for all a € G.

(2) Q7' € (77, 715)— NRCS(G).

Theorem 3.3. Let U be any (T7,7T7)— NROS, i = j = 1,2; in a NABTG. Then

(1) (%, _[?)N FCl(Ua) = a(T%, _lg;’)N FCl(U), for each a € G.
(2) (%, T%)N F Cl(all) = (TF,TF)N F Cl(U)a, for each a € G.
1

(3) ¢ IONFolu" = (8, T%)N F oru)t.

17 17 ]

Proof.

(1) Taking p € (‘I‘E’,‘l?)N  Cl(Ua) and consider ¢ = pa~!. Let ¢ € ¥ be T¢— NOS,
i1=1,21in G. Then 3 _l(f’— NOSs, i =1,2; "' € ¢} and p € {5 in G, so that V15 C

(1%, TN + Int((_l(c’ TON F CZ(W)). By assumption, there is ¢ € Ua M V5 =

i g AR
ga~l e Um ity C UM (T8, TGN F Int(("l(f’,"lf’)]\f - Cl(W)) = Un (I8, TGN F
Int((‘l;?’, TN F CZ(W)) 40y = UM ((‘I;G, TN H Cl(W)) £ 0.

Since U is TTF— NOS, i = 1,2; UMW # Oy. ie., p € (TF,TF)N - Cl(U)a.
Conversely, let ¢ € (_iiG’,T;G)N F Cl(U)a. Then ¢ = pa for some p € (I¢,TE)N

(2R
CIL(U). To prove (7%, TF)N F Cl(U)a € (T, TF)N F Cl(Ua).

Let pa € W be an I¥— NOS, i = 1,2 in G. Then 3 1%~ NOSs, i = 1,2; a € 1}
in G and p € ¥ in G, so that ¥1¢h C (78, TC)N F Int((‘iG TGN - CZ(W)). Since

pE (‘I?,_I;G)N FCLU), UMty # On. Ther]e is g e Umih. Tjhis gives ag € (Ua)m
(T8, TGN - Int((‘i;G, TN F CZ(W)) = (Ua)m ((‘l;G, TN - Cl(W)) £ 0. From
Theorem 3.2, Ua is ¥~ NOS, i = 1,2 and thus (Ua) MW # Oy, so g € (‘I?,‘i;@)N -
Cl(Ua).
Therefore, (¢, TF)N + Cl(Ua) = (TF,TE)N - Cl(U)a.
(2) Following the same steps as in part (1) above, then we can prove (-l;-G’,-Ig})N =

Cl(al) = a(TZ,TE)N F CL(U).

17
(3) Since (7%, TF)N + Cl(U) is (TF,T¥)— NRCS, i = j = 1,2; (¢, T9)N F Cl(U) ™" is
TF— NCoS, i =1,2in G. So, U~ C (77, TF)N = Cl(U)~" this implies (TF, TF)N +

clu=) ¢ (TGN F clu)™. Next, ¢ € (7, TF)N F Cl(U)™. Then q =
p~! for some p € (TF,TE)N  Cl(U). Let ¢ € th be any T¥— NOS, i = 1,2 in

(2R

G. Then 3 TF— NOS, i = 1,2; ¥} in G so that p € ¥, with V7' € (T, TGN F
Int{(‘l?,_lg-})]\f F Cl(1)}. Also, there is g € U @ ¢} which implies g~ € U™'m

(T8, T5)N F Int{ (77, TF)N = Cl(1)}. ie, € Um (TF,T%)N F Int{(TF,T¥)N +

AR 12 ) LR
Cl(fh)} # Oy = U™t @ (TF,TF)N F Cl(th) # On = U m ¥, # O, since U is
%~ NOS, i = 1,2. Therefore, ¢ € (7, _I(JG’)N Folut).

Hence (T¢,T%)N - Cl(u="') = (78, T5)N = Cl(u) .
B. Basumatary and N. Wary, A Note on Neutrosophic Almost Bitopological Group
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Theorem 3.4. Let Q be (_I(E’,_I?)— neutrosophic regularly closed, i = j = 1,2 subset in a

NABTG G. Then the following statements are satisfied:
G =G _ G =G
(1) (77, T7)N = Int(aQ) = a(777, T7)N = Int(Q), for all a € G.
G =G _ G =G
(2) (77, 17)N = Int(Qa) = (77, 717)N F Int(Q)a, for all a € G.

(3) (O, TSN F Int(Q71) = (T, TF)N - Int(Q) .

Proof.

(1) Since Q is (¢, T%)— NRCS, and (77, T$)N + Int(Q) is (¢, T%)— NROS, i = j = 1,2
in G. Consequently, a(TF,TF)N F Int(Q) € (77, TF)N F Int(aQ).

Conversely, let ¢ be an arbitrary element of (‘Ig},-i;G)N F Int(aQ). Assume that
q = ap for some p € Q. By assumption, this shows aQ is _Ig}— NCoS, i = 1, 2; and that
is (_I(ZG’,_I;G)N F Int(aQ) is (‘lf’,‘l?’)— NROS, =35 = 1,2 in G. Suppose a € U and
p €V be TF— NOSs, i = 1,2 in G, so that UV C (77, TF)N + Int(aQ). Then a¥’ C
aQ, which it follows that a¥ C a(7¢, -I;G’)N F Int(Q). Thus, (-I(E’,'I?)N FInt(aQ) C
a(T¢, _[?)N F Int(Q). Hence the statement follows.

(2) Following the same steps as in part (1) above, then we can prove (_I;G’,_I;G)N =
Int(Qa) C (‘I?,‘l?’)N F Int(Q)a.

(3) Since (TF, TF)N F Int(Q) is (77, 7T7)— NROS, i = j = 1,2; so, (77, 7)N F Int(Q)~!
is 1%~ NOSs, i = 1,2 in G. Therefore, Q7! C (‘I?,‘I;G’)N - Int(Q)~! implies that
(7%, -i?)N FInt(Q7Y) C (T8, -lg;’)N - Int(Q)~!. Next, let ¢ be an arbitrary element
of (7%, -I(jG)N - Int(Q)~!. Then g = p~! for some p € (T2, -I;G)N F Int(Q). Let g € V
be T¥— NOS, i = 1,2 in G. Then 3 T¥— NOS, i = 1,2; U is in G so that p € U with
U C (T8, TN - CU((T8,TEN F Int(V)). Also, there is g € QU which implies
gt e Q'm (TF,TF)N Cl((‘l?,‘lf’)N = m(u)). That is Q7' m (77, T5)N +
Cz((‘l;‘?’, TN H Int(U)) #0y = Q7 1a (T8, TE)N F Int(V) # 0y = 2-1@V # O,
since Q71 is T¥— NCoS, i = 1,2. Hence (T¢,7TF)N + Int(Q7") = (TF,TE)N +
Int(Q)~ L

Theorem 3.5. Let A be any (‘i?’,j?’)— NSOS, i=1,2 in a NABTG G. Then

(1) (TF,TE)N F Cl(aA) C a7, TF)N = CU(A), for all a € G.

(2) (77,77)N b Cli(Aa) C (T3, )N = Cl(A)a, for alla€G.

(3) (OF,T7)N ECi(a—) € (T8, T8)N = Ci(a)—t.

Proof.

(1) As A is (T7,75)— NSOS, and (TF,T5)N + CU(A) is (T7,75)— NRCS, i = j =
1,2. From Theorem 3.1, 7,1 : (G,7¥) — (G,7I¥) is NACM, for each i = 1,2.
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So, a(T® I8N F CI(A) is %~ NCoS, i = 1,2. Hence (7%, T8N + Cl(aA) C

IR LR
a(TE,TF)N F CU(A).

(2) As A is (T7,75)— NSOS, and (TF,T5)N + CI(A) is (T7,715)— NRCS, i = j =
1,2. From Theorem 3.1, 0,1 : (G,71¥) — (G,TI¥) is NACM, for each i = 1,2.
So, (¢, T¥)N + Cl(A)a is TF— NCoS, i = 1,2. Thus, (I, TE)N + Cl(Aa) C
(7%, T5)N = Cl(A)a.

(3) Since A is (7, 15)— NSOS, i = j = 1,2; s0, (7, TF)N F CU(A) is (77,717 )— NRCS,

i g
1 =j = 1,2 and hence (‘I?,‘l?)N F ClI(A)™  is 18— NCoS, i = 1,2. Conserquently,
(T8, TGN Feya) < (8, T8N Fcia) .

Theorem 3.6. Let A be both (7%, _I;G)— neutrosophic semi open and (T2, Tg-;’)— neutrosophic

semi closed subset of a NABTG, i = j = 1,2. Then the following statements hold:

(1) (¢, TE)N F Cl(aa) = a(TE,TF)N F CUA), for alla € G.
(2) (O7,77)N b Cl(Aa) = (TG, )N = Cl(A)a, for alla €.

(3) ¢ TN Fol(at) =% T8N o)t

(2R (2R

Proof.

(1) Since A is (77, %)~ NSOS, and (7, TF)N + CU(A) is (TF, 71$)— NRCS, i = j = 1,2;
from which it follows that (7%, T$)N + Cl(aA) C (TP, TF)N F CU(A). Fur-
ther, ¥ — neutrosophic semi-openness of A, i = 1,2 implies (‘i?,‘I(JG)N FCl(A) =

(T8, THN = (T8, THN - i) = a(TE,TEN F CUA) = a(TETHN -

PRI 1]
CU((TETEN F Int(A). As A is (T8,78)~ NSCoS, and (T8, TE)N + Ini(A)
is ('I?,‘i?’)— NROS in G, i = j = 1,2. From Theorem 3.5, a(-I;G’,-IEG’)N =
CUA) = a(TE, TGN + Cl((‘l‘?,‘i?)N - Int(ﬂ)) = (07, T7)N - Cl(a(7§}77}g)N =
Int(ﬂ)) C (%,T%)N b Cl(aA). Hence (TE,TEN F Cl(aA) = a1, TGN +
CU(A).

(2) Following the same steps as in part (1) above, then we can prove (-l;-G’,-Ig})N =
Cl(Aa) = (%, TC)N F Cl(A)a.

R
(3) By assumption, this shows (_I(Z»G,_i(f’)N F CI(A) is (_l(f’,jg-})— NRCS, i = j =
1,2 and therefore (_I(ZG’,_I?)N - Cl(A)™! is 7%~ NCoS, i = 1,2. Consequently,

(I8, T5N F oiaty € (T8,T%)N F Ci(A) . Next, as A is (7, 7F)— NSOS,

i=j =12 (&N F Ca) = (T8, T8N + 05((1?,‘[?)]\7 - Int(ﬂ)) N
(T8, T8)N + Cl(A)~! = (T8, TC)N - cz(m;!},-igi)N - Int(ﬂ))_ . Also, as A is

17 17

(72,7%)— NSCoS, and (¢, TF)N + Int(A) is (7F,7TF)— NROS, i = j = 1,2. From
Theorem 3.3, (T8, TH)N + CI(A)"* = (T8, T%)N + cz((-i;@%,wg‘v)zv - Int(ﬂ)—l)
C (77,77)N F Cl(A~1). This shows that (TF,T5)N = Cl(A) = (TF,TF)N +
cna)—t.
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Theorem 3.7. From Theorem 3.6, the following statements hold:

(2) (0%, T8N F Int(Aa) = (%, TF)N F Int(A)a, for alla € G.
(3) (OF,7)N b Int(A~1) = (OF, 5)N = Int(A) "

(2R

(1) (TF, )N F Int(aA) = a7, TF)N = Int(A), for all a € G.
1

Proof.

(1) As A is (TF,75)— NSCoS, and (77, TF)N + Int(A) is (77, 75)— NROS, i = j =

i g
1,2. From Theorem 3.1, 7,1 : (G,TT¥) — (G, %) is NACM, for each i = 1,2. So,
™ ((‘i?,‘l;.G)N - Int(ﬂ)) = a(TF,TF)N F Int(A) is TF— NOS, i = 1,2. Thus,

a(‘l?,‘l?)]\f F Int(A) C (-I;G’,T;G)N b Int(aA). Next, by hypothesis, it follows

(T8, TN = Int(A) = (T8, TN = Int((E,TON F CUA)) = (T8, TN -
Int(A) = a(78,TC)N F Int((‘l?,‘I;@)N - Cl(ﬂ)). As A is (TE,71%)— NSOS,

17 7]

and (_I(E’,_I?)N F CIU(A) is (7?,‘[;@)— NRCS, ¢ = j = 1,2. From Theorem 3.4,

o8, TEN - Int (T8, TN+ CUA)) = (T8, TEN + Int (a(TE, TN F CU(A)

i g

2 (¢, )N F Int(aA). That is, (T3, TN + Int(aA) C a(T7,TF)N b Int(A).

(2R

Therefore, (7?’,‘[?’)]\7 F Int(aA) = a(_I(ZG,_I;G)N + Int(A). Hence proved.

(2) As A is (77, 75)— NSCoS, and (77, TE)N F Int(A) is (TF,7T7)— NROS, i = j =
1,2. From Theorem 3.1, 0,1 : (G,1¥) — (G, %) is NACM, for each i = 1,2. So,

a;}1<(‘iG TGN F Int(ﬁ)) — (78,7T%)N + Int(A)a is TE— NOS, i = 1,2. Thus,

PRI
(‘lf’,‘i?)N F Int(A)a C (_I;G,—l?)N F Int(Aa). Next, by hypothesis, it shows that
(T8, TGN F Int(A) = (T8, TE)N + Int((‘lf’,'lf’)]\f - Cl(ﬂ)) = (T8,TG)N +

Int(A)a = (T8, TGN + fnt((-s;!?v,w;G)N - cm))a. Since A is (¢, T§)— NSOS,
and (-I;G’,-I;G’)N - Cl(A) is (T%,7%)— NRCS, i = j = 1,2. From Theorem 3.4,

17 7]

(T8, TN - Int (08, TEN + CUA) Ja = (T8, TN - Int (T8, TN + CU(A)a)

2 (¢, T%)N + Int(Aa). That is, (T3, V5N + Int(Aa) C (T3, )N + Int(A)a.
Therefore, (7%, 1¢)N F Int(Aa) = (-IG,-I(JG’)N F Int(A)a. Hence proved.
(3) From hypothesis, this shows that (77, T5)N + Int(A) is (7F,77)— NROS, i =
)

AR 7
i g

j = 1,2 and therefore (_I;G,_I(JG’)N F Int(A)~1 is I~ NOS, i = 1,2. Consequently,

(T8, T5)N F Int(A~Y) € (T8, TF)N F Int(A) " Next, as A is (7, 75)— NSCoS,

i=J = 1% (8N - I(a) = (TN - Int((T8, TN+ i)

= (TN - Int(A) ™ = (T8, TN - Int (T8, TN - Cl(ﬂ))_l‘ Also, as A

1) (R 1)

: G =G G =G : G =G L
is (77, 777)— NSOS, and (77, ;)N = Cl(A) is (77, 717)— NRCS, i = j = 1,2. From

Theorem 3.4, (¢, T6)N + Int(A)~! = (78, TC)N + Int((‘i;G,‘I;G)N - C’l(ﬂ)—1>.
C (7%, 7%)N F Int(A'). This proves that (T¢,T%)N = Int(A~') = (7, TF)N +
Int(A)~L.
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Theorem 3.8. Let A be 1P~ NOS in a NABTG G,i = 1,2. Then oA C (7%, TF)N +
Int(a(-l(f’, -l?)N H Int((‘[f’,‘l?)]\f + C’l(ﬂ))), for each a € G.

Proof.

Since A is TF— NOS, i = 1,2; so A € (TF,T9)N + Int((TF, T5)N + CU(A)) =aA C
a(TE,TE)N F Int((7F,TT7)N + CI(A)). From Theorem 3.2, (¢, T¥)N F Int((TF, TF)N -
CI(A)) is T8 NOS, i = 1,2; (in fact,(TF,T%) — NROS,i = j = 1,2).

Hence, a4 C (77,71F)N b Int (a('l(f’, TN F Int((7F, 9N - 01(%))).

Theorem 3.9. Let Q be any (7%, -I;G‘)— Neutrosophic closed subset in a NABTG G,i=j =
1,2. Then (T8, TSN+ C1 (a(‘i;G, TN F CI((TE, TGN - Int(Q))) C aQ, for each a € G.

Proof.

Since Q is TF— NCoS, i = 1,2; so Q D (TF, )N F CI((TF, T5)N F Int(Q)) = aQ 2
a(TE, TGN = CI((TF, )N F Int(Q)). From Theorem 3.2, a(7F,TF)N F CI((TF,TE)N +
Int(Q)) is %~ NCoS, i = 1,2; (in fact,(_lg},_i(]@) — NRCS,i = j = 1,2). Therefore, aQ C
(T8, TE)N - C1 (a(‘l;@, TN F CI((TE, TGN - Int(Q))).

Hence, (T8, T8)N F CI (am;@, TN F CI((TE, TGN - Int(Q))) C Q.

4. Conclusion:

In this paper, we have studied the neutrosophic almost bitopological group. We defined the
definition of the neutrosophic regularly open (closed) set and proved some of their properties.
After defining the definition of the neutrosophic regularly open set we have defined the defi-
nition of the neutrosophic almost continuous mapping with an example and we proved some
properties of the neutrosophic almost continuous mapping. Finally, by using the definition of
the neutrosophic almost continuous mapping, we defined the neutrosophic almost bitopological
group and cited an example. Also, we have proved some of their properties. In future, we try
to study the Neutrosophic Almost Ideal Bitopological Group. We hope that this work shall

bring some new ideas in the development of the neutrosophic almost bitopological group.
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