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Abstract: This paper introduces the concepts of pairwise tiT2 neutrosophic-open sets, pairwise Tit2
neutrosophic-semi-open sets, and pairwise .12 neutrosophic-pre-open sets in neutrosophic bitopological spaces.
We study some of the basic properties of these sets and prove several propositions, including the fact that the
fusion of two 1172 neutrosophic-open sets is a pairwise 1112 neutrosophic-open set.
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1. Introduction

N eutrosophic bitopological spaces are a generalization of both topological spaces and neutrosophic sets. In
this paper, we introduce the concepts of pairwise Tt neutrosophic-open sets, pairwise 1. heutrosophic-
semi-open sets, and pairwise .12 heutrosophic-pre-open sets in neutrosophic bitopological spaces. These sets are
defined in a similar way to the corresponding sets in ordinary topology, but with the added complication of dealing
with neutrosophic sets.
We study some of the basic properties of pairwise 1112 neutrosophic-open sets, pairwise 11t neutrosophic-semi-
open sets, and pairwise tiT2 heutrosophic-pre-open sets. We also prove several propositions, including the
following:
e  The fusion of two t:12 neutrosophic-open sets is a pairwise t:t. neutrosophic-open set.
o If Alis a it2 neutrosophic-semi-open set (t:12 neutrosophic-pre-open set) in a neutrosophic bitopological
space, then A is a tit2 neutrosophic-f3-open set.
e Every pairwise t1t2 neutrosophic-semi-open set (pairwise tit. neutrosophic-pre-open set) is a pairwise
7112 Neutrosophic-open set.
e  The fusion of any two 1:t. -PN-BO-sets is a 1112 -PN-BO-set.
e If Ais a it2 neutrosophic-semi-open and t:t. neutrosophic-p-set in a neutrosophic bitopological space,
then A is a 211 neutrosophic-pre-open set.
o If Alis a Tit2 neutrosophic-semi-open and contra 1112 neutrosophic-p-set in a neutrosophic bitopological
space, then A is a Tt neutrosophic-pre-open set.
e If Alis a 11tz neutrosophic-p-set and 1. T neutrosophic-g-set in a neutrosophic bitopological space, then
A is a pairwise t112 neutrosophic-p-set and a pairwise 1:t. neutrosophic-g-set.
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2. Pairwise B-open set in Neutrosophic Bitopological Spaces
2.1. Definition 2.1.1:

Let X be a non-empty set. Then S, a neutrosophic set (NS in short) over X is signified as follows:

S={ (y,T S(y),I S(y),F S(y)) : y € X and T S(y),l S(y),F S(y) € ]-0 ,1+[ },where T S(y),I S(y) and F S(y) are the
degree of truthiness, indeterminacy and falseness.

2.2. Definition 2.1.2:

A neutrosophic set U is expressed to be pairwise ti112 neutrosophic S-open set in a neutrosophic
bitopological space (X,t4,7,) if U=MUN,where M is a t1t2 neutrosophic 8 open set and N is a t2t1 neutrosophic

B open set) in ( X,74,7,).
2.3. Definition 2.1.3:

A neutrosophic set U is phrased to be pairwise tlt2 neutrosophic-semi-open set (pairwise tlt2
neutrosophic-pre-open set) in a neutrosophic bitopological space (X,74,7;) if U=MUN,where M is a 1112
neutrosophic semi-open set (t1t2 neutrosophic-pre-open set ) and N is a t1t2 neutrosophic semi-open set (1211

neutrosophic-pre-open set) in ( X,tq, 75).

2.4. Proposition 2.1.4:

The fusion of two t1t2 neutrosophic S-open set in a neutrosophic bitopological space (X,z,, ;) is afresh

a pairwise t1t2 neutrosophic S-open set.
Proof:

If A, B be two 1112 -B-open set in a neutrosophic bitopological space (X, t1, t2). Then there exists two t112 -

neutrosophic- 3 -open set.
G1, G2 and two t1t2-neutrosophic-p-open set H1, H2 such that A = G1wH1 and B = G2UH?2.
Later, G1, G2 are tl1t2-neutrosophic-f3-open set so
Gl €2 —cl( 7 —int(2 — cl(GL))).
G2 € 2—cl(7l —int(2 — cl(G2))).
Since, H1, H2 are t1t2-neutrosophic-p-open set so
H1 € 22 —cl( 7 —int(z2 — cl(H1))).
H2 € 22 —cl( 7l —int(:2 — cl(H2))).
Currently, we possess
GlU G2 € 22 —cl(rl —int(2 —cl(GL))) vu2 —cl( 71 —int(2 — cl(G2)))

2 —cl(rl —int(2 —cl(G1)) Ul —int(2 — cl(G2)))




Acceleron Aerospace Journal || AAJ.11.2106-2314
Volume 1, Issue 3, pp (64-69)
ISSN- 2583-9942

2 —cl( 7l —int(2 —cl(G1 vG2)))
= G162 is a 1172 — neutrosophic — f — open set.
In Addition, we possess
H1 U H2 € 2 —cl(7l —int(:2 —cl(H1))) v2 —cl( 71 —int(72 — cl(H2)))
2 —cl( 7l —int(2 — cl(H1)) vl —int(2 — cl(H2)))
2 —cl( 7l —int(2 — cl(H1 UH2)))
= H1UH?2 is a 7172 — neutrosophic —  — open set.
Consequently, ALB = (G1uH1) U (G2UH?2)
= (G1LG2)/(H1UH2)
=GUH.

Accordingly, there persist a t1t2-neutrosophic-B-open set ¢ = (G1G2) and a t1t2-neutrosophic-B-open set H =
(H1wH?2) such thatAcB = GUH.

Consequently AUB is a pairwise t1t2-neutrosophic-B-open set.

Thus the fusion of two t1t2-neutrosophic-f-open set in a neutrosophic bitopological space (X, t1, t2) is again a

t1t2-neutrosophic-p-open set.

2.5. Proposition 2.1.5:

In a NBi-T-space (X,t1,12), if A'is t1t2NSO-set (t1t2-NPO-set), then P is a t1t2-PN- fO-set.
Proof:
If we consider that A is 1112 -neutrosophic-semi-open set in a neutrosophic bitopological space
(X, 71, 72). As we know
AC 71 —cl(7l —int(4))
Formerly we can state,
Pc 71 —cl(7l —int(P))
P C2 —cl(rl —int(2 —cl(P))).

Consequently, A is t1t2-neutrosophic-p-open in (X, t1, t2). Similarly, we can state that if P is t1t2-neutrosophic-

pre-open set in (X, t1, t2) then it is t1-neutrosophic-p-open set.
As we know AC 1 —cl(7l —int(4))

Formerly we can state,
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Pc 71 —cl(71 —int(P))
P 2 —cl(7l —int(2 — cl(P)))
Accordingly A is t112 - PN- BO in (X, t1, 12).
2.6. Proposition 2.1.6:

In a neutrosophic bitopological space (X,t,,7;), every pairwise tit, neutrosophic-semi-open set(pairwise 1172

neutrosophic-pre-open set) is a pairwise t112 heutrosophic S-open set.
Proof:

Let M be a pairwise t1t2 -neutrosophic-semi-open set (pairwise tit. -neutrosophic-pre-open set). Then
there persist a t1t2 -neutrosophic-semi-open set U (1112 -neutrosophic-pre-open set U) and a tit2 -neutrosophic-

semi-open set V (tztineutrosophic-pre-open set V) such that M=AUB.

By Proposition 2.1.5 we can consider that there persist a t1t2 -heutrosophic-p-open set U and a t.t1 -neutrosophic-
B-open set V such that M=UuUV.

Consequently, G is a pairwise t1t2 -neutrosophic-f-open set.
So U be 1112 -neutrosophic-B-open and V be .1, -neutrosophic-p-open set.

Consequently, there exist a tit. -neutrosophic-p-open set U and a tt1 -neutrosophic-B-open set V such that
M=UuV.

Accordingly, M is a pairwise t11.-neutrosophic-p-open set.

Thus every pairwise 1112 -neutrosophic-semi-open set (pairwise 1112 -neutrosophic-pre-open set) is a pairwise 1112

-neutrosophic-B-open set.
2.7. Proposition 2.1.7:
Let (X,t1,12) be an NBi-T-space. Then, the fusion of any two t1t2-PN-BO-sets is a t1t2-PN-BO-set
Proof:

The approach used to prove these propositions closely resembles the method employed in the proof of
Proposition 2.1.4.

2.8. Proposition 2.1.8:

In a neutrosophic bitopological space (X,74, ;)
1) If A'is 1112 —neutrosophic semi open and t1t2 —neutrosophic-p-set then A is t2t1 —neutrosophic pre-open

2) If A'is t12t1 —neutrosophic semi-open and contra t2t1 —neutrosophic-p-set then A is t2t1 —neutrosophic pre-

open

Proof:
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1) LetL and M be two pairwise t1t2- neutrosophic semi open in an NBi-T-space(X,t1,12).

So, one can stateL. = L1CL2 and M = M1UM?2, where L1, M1 are t1t2- neutrosophic-p-sets and L, My are t112-

neutrosophic-p-set in (X,t1,72).
Formerly, L1 and M are t172- neutrosophic-p-set, so

L1cNiN/ (L1), and

M1cNiN], (M1).
Further, Lo and Mzare 1172~ neutrosophic-p-set, so

L2EN)Nbe (L2),

M2cN)NE, (M2).
Now,

LUM = (L1CL2) A M1UM?2)
= (LLUM1) (L2 UM?2).

Accordingly, L1UM1 ¢ N4N/ (L) UNEN]  (M1).

int

= N4(N}, (LD UN, (M1))
SN4N] (L1 UM1))

This implies, L1\UM;y is a 1112 heutrosophic-p-set in (X,11,72).

Similarly, it can be established that LoUM: is a t1t2- heutrosophic-p-set in (X,t1,72). Accordingly, LUM is a

pairwise t17,- neutrosophic-p-set et in (X,t1,72).
2) Comparably, The following proof shares a similar structure and approach to the first proof
2.7. Proposition 2.1.9:
Let (X,t4,7,) be an neutrosophic bitopological space.
1) If Ais t1t2 neutrosophic -p-set and 1211 heutrosophic -g-set then
N_cl™i N_int"j (A) S N_cl*j N_int"i (A)
2) If A'is contra 1112 neutrosophic -p-set and contratit2 neutrosophic -g-set then

N_clj N_int"i (A) S N_cl™i N_int?j (A).
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Proof.

The approach used to prove these propositions closely resembles the method employed in the proof of Proposition
2.1.8.

3. Conclusion

In this paper, we have introduced the concepts of pairwise tit. neutrosophic-open sets, pairwise Tit.
neutrosophic-semi-open sets, and pairwise 1:t. neutrosophic-pre-open sets in neutrosophic bitopological spaces.
We have also studied some of the basic properties of these sets and proved several propositions. Our work opens
up a new area of research in the field of neutrosophic topology. We hope that our results will be useful to other
researchers in this area.
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