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Abstract: In this paper we introduce the notion of neutrosophic fuzzy bitopological ideals. The
concept of neutrosophic fuzzy pairwise local function is also introduced here by utilizing the
neutrosophic quasi-coincident neighbourhood (i.e. Nq —nbd) structure in a neutrosophic fuzzy
topological space. As well as, the concepts of neutrosophic fuzzy bitopologies and several relations
between different neutrosophic fuzzy bitopological ideals have been explored.
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1. Introduction: The concept of neutrosophic fuzzy sets and neutrosophic fuzzy set operations
was first introduced by Florentin [17]. Subsequently, Salama defined the notion of neutrosophic
fuzzy topology [1]. Since then various aspects of bitopological spaces were investigated and
carried out in neutrosophic fuzzy by several authors. The notions of neutrosophic fuzzy ideal
and neutrosophic fuzzy local function were introduced and studied in [2-8]. Salama was the first
researcher who initiated the study of neutrosophic fuzzy bitopological spaces where a
neutrosophic fuzzy set equipped with two neutrosophic fuzzy topologies is called a neutrosophic
fuzzy bitopological space. Concepts of the neutrosophic fuzzy ideals and the neutrosophic fuzzy

local function were introduced and studied in [9-13]. The purpose of this paper is to suggest the
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neutrosophic fuzzy ideals in neutrosophic fuzzy bitopological spaces. The concept of
neutrosophic fuzzy pairwise local function is also introduced here by utilizing the Ng-
neighborhood structure [20], for more details of these concepts and other concepts, the readers

can return to [14-19, 20,21].

2. Preliminaries
Throughout this paper, by (X, 71,72) we mean a neutrosophic fuzzy bitopological space (nfbts in
short) in the sense of Salama [6]. A neutrosophic fuzzy point in X with support x € X and the value
€<g, 65> (0<e<1)isdenoted by xe =< g, &, &3 > [9]. A neutrosophic fuzzy point xe is said to be
contained in a neutrosophic fuzzy set u =< uy, py, pz > € 1* iff & < p and this will be denoted by

xeinp [ 9] . For a neutrosophic fuzzy set u in a nfbts (X,71,7,), 1, — Ncl(u), 7, — NInt(u),i €

{1,2}, and pu° will respectively denote closure, interior and complement of u The constant

neutrosophic fuzzy sets that taking the values 0 and 1 on X are denoted by Oy, 1y respectively. A
neutrosophic fuzzy set u in nfts issaid to be neutrosophic quasi-coincident [9] with a neutrosophic
fuzzy set n =< ny,1,,13 >, denoted by u Nq 7, if there exists x in X such that p(x) + n(x) > 1.
A neutrosophic fuzzy set v =<wy,v,,v3 > in a nfts(X,7) is called a Nq—nbd [1,9] of a
neutrosophic fuzzy point xe iff there exists a neutrosophic fuzzy open set pu such that xe Nqu v
we will denoted the set of all Nq —nbd of =xe in (X,7) by N (X,7). A nonempty collection of
neutrosophic fuzzy sets L of a set X may be called neutrosophic fuzzy ideal [16,8,13] on X iff
()pinLand n € p = n inL (heredity),

(i) yinLandn in L = pvn in L (Finite additivity).

The neutrosophic fuzzy local function [8] u* € (L,7) of a neutrosophic fuzzy set [ may be the union

of all neutrosophic fuzzy points xe such that if vin N (xe) and p =< p;, p,, p3 > in L then there is
atleastone r in X for which v(r) + u(r) —1 > p(r). For a nfts (X,t) with neutrosophic fuzzy ideal
Lncl*(u) = uvyu* " [8,16] for any neutrosophic fuzzy set u of X and t*(L) be the neutrosophic
fuzzy topology generated by ncl* [16].

3. Neutrosophic Fuzzy Pairwise Local Functions.
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Definition 3.1. A neutrosophic fuzzy set p =<, H,, 1z > in a nfbts (X,1;),i€{1,2} is called
neutrosophic Pairwise Quasi-coincident with a neutrosophic fuzzy set n =<n4,1,,73 > and is
denoted by P(u Nq 1), if there exists xeX such that, either type 1 conditions satisfy, p, (x) +n,(x) >
1,1, +n2(x) >1 ,p,(x) +n3(x) < 1. Or type 2 conditions satisfied, p, (x) +n:(x) > 1 ,p,(x) +
(X)) <1 ,1,(x)+n;x) <1

It is Obviously that for any two neutrosophic fuzzy sets p and n, NP(uNqm) is identical to
NP(n Nq ).
Definition 3. 2. A neutrosophic fuzzy set p =<y, Hy Uz > in a nfbts (X,1;),i€{1,2} is called
neutrosophic pairwise quasi-neighborhood of the point x.¢ ¢ ¢~ if and only if there exists a
neutrosophic fuzzy t;-open, i{1,2} set p =< p;,p,,ps > such that x.¢ ¢, .5 Ngp S pn. We will
denote the set of all pairwise Nq —nbd of X ¢ ¢,c.> in (X,1;),i€{1,2} by P(x<51,52_53>,‘ri), ie{1,2}.
Definition 3.3. Let (X, 1;),i€{1,2} be a nfbts with neutrosophic fuzzy ideal L on X, and p=<
Hi, Mz, Mg > in 1y. Then the neutrosophic fuzzy pairwise local function NPp*(L, t;),1€{1,2} of p =<
Hq, Mz, M3 > is the union of all neutrosophic fuzzy points X.¢, ¢, ¢.> such that for p =<p;,p, p; >
in NPN(X<51'52'53>, ‘Ei), ie{1,2} and Ain L then there is at least one rinX for which p, (r) + p; (r) — 1 >
AT, p,(0) + (1) =1 >A), py(1) +p3() =1 <A(r) or p, (1) + (1) — 1> A1), p,(r) +pp(r) -
1<A@), py(0) +u3() =1 <A(r) where NPN(xc¢, ¢, 6.5, 1;),i€{1,2} is the set of all Nq —nbd of
X<g, 6,655+ Lherefore, any Xce e c.s & NPU'(L, 7)), ie{1, 2}(for any X<g,,6,65> € W (any neutrosophic
fuzzy set) implies hereafter, x.¢, ¢, c,> maybe not contained in the neutrosophic fuzzy set y, i.e. x <
E1,E5,E3>> NP (x), p=<Wy,Hy,Hs > (x) implies there is at least one p in NPN(X<51,52,53>,TL-)
such that for every rinX, p,(r) + p(r) =1 <A@ , p,(r) + (1) =1 <A@, p,(0) +ps(®) —1>
A(r), for some AinL. We will occasionally write NPu*or NPp*(L) for NPu'(L,t;).We define P*-
neutrosophic fuzzy closure operator, denoted by Npcl® for fuzzy bitopology t*;(L)finer than t; as
follows: Npcl*() = uvV NPu* for every fuzzy set p=<py, i,z > on X. When there is no
ambiguity, we will simply write the symbols NPp*and t*; for NPp*(L, T;)and (L), respectively.
Definition 3.4. Let (X,T;),1€{1,2} be a nfbts with neutrosophic fuzzy ideal L on X, a neutrtosophic

fuzzy pairwise local function NPu*(L, T, V T,),1€{1,2} of p =<, H,, 3 > in 1y is the union of all
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neutrosophic fuzzy points X.¢ ¢,e,> such that for p=<p;,p,; p3 > in NPN(Xcg, 6, 6.5, Ti) and
Ain L. Then there is at least one r in X may be for two types which:

typel, p,(®) + 1 (D) = 1> A1), p, () + (@) — 1> A, py() + () — 1 <A,

type2, p, () + () — 1 <AW), p () + 1e() — 1 < AW, p, () + s (¥) — 1> A(H),

where NPN(xcg, ¢, ¢,> Ti) is the set of all Nq—nbd of x.¢ ¢, .5 in T VT (Where 1, VT, is the
neutrosophic fuzzy topology generated by T4, 1, .

Example 3.1. One may easily noticed

i- Consider L = {0y}, then NPu*(L, 1) =1 — Ncl(u =<, Uz, U3 >), for any p=<py,Hy,u3>€
1y, i{1,2}.

ii- Consider L = {1y}, then NPp"(L, t;) = Oy, for any p =< py, fp, i3 > € 1y,i{1,2}.

Note 3.1. In a nfbts (X, 1;),i€{1,2} with neutrosophic fuzzy ideal L on X, we will denote by
0 — Ncl(p =< py, Wy, u3 >) for the neutrosophic closure, and o — Nint(u) for the neutrosophic
interior of a neutrosophic fuzzy subset p =< py, 1, , gz > in 1y with respect to the neutrosophic fuzzy
topology o =1, V 1,.

The following theorems give some general properties of neutrosophic fuzzy pairwise-local function.
Theorem 3.1. Let (X,1;),i€{1,2} be a nfbts with neutrosophic fuzzy ideal L on X,u =< py, yt5 , uz >
,n =< 1N1,M2, M3 > in 1y. Then we have:

i- NPp*(L,0) € NPp*(L, 7;); ie{1,2}.

ii- If p=<py, Uy, 1H3 >E N =<1q,M,,n3 > then NPu*(L,0) € NPn*(L, t;); ie{1,2}.

iii- NPpu*(L,0) € 6 — Ncl(p) € 1; — Ncl(p).

iv- NPu** (L, 0) € NPp*(L, 1;); ie{1,2}.

Proof

i-  Let Xcg, 6,6, & NPU(L, T;) ie.e =< &, &, €5 >> NPU'(X)S0 Xcg, ¢, e,> iSNOt contained in NPu*,
this implies there is at least one p =< p;,pz,p3 > € NPN(Xc¢, ¢, ¢,5) in T; such that for every rinX,
typel, p, (1) + () —1<AT) , p,(0) + (1) =1 <A) , py(1) + p3(r) —1 > A1),

type2, p, (1) + (1) =1 <A@ , p, (1) + 12 (1) = 1> AT, py(r) + p3(r) =1 > A®),
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for some AinL . Hence pinNPN(Xc¢ ¢,6,5,0) and so Xcg ¢, e.> € NPu'(L,0) . Therefore
NPp*(L,0) € NPp*(L, T,); ie{1,2}.
ii- Let Xcg, ¢, e, € NPN'(L, 13);i€{1,2}, . Thisimplies thereis at least one Nq —nbd p =< p;,pz,p3 >
in NPN(Xcg, ¢, 6,5 Ti) such thatevery reX, p,(r) + n;(r) — 1 >A(r), p,(r) + n(r) — 1> A1), p,(r) +
n3(0) —1 <A@, or p (M +m@) —-1>A01), p,(1)+n() —1<A), py() +n3() —1<AM),
AinL. Hence p =<pq,p; p3 > inNPN(Xeg 6, 6,5, 0). Since p =<y, 1y, U3 > S 1 =<1y,7303 >,
by the heredity property p,(r) + p(r) —1>A(), p,(r) + p(r) — 1 > A1), p,() +us() —1<
Ar) or  p M+ @ —1>A01), p,(0) +p(0) =1 <AI), p,(r) +p3(r) —1 <A(r) . Therefore
X<g 6,65> € NP (L, 0).
iii- ,(iv)Obvious .
Theorem 3.2. Let (X,1;),i€{1,2} be a nfbts with neutrosophic fuzzy ideal L on X, u =< py, fp , u3 >
,1 =<14,1,,M3 > are two neutrosophic fuzzy sets, if 1y € 1,, then
i- NPu*(L,t;) € NPu*(L, 1y), for every neutrosophic fuzzy set p,

ii- T, C 1",

Proof. i- Since every Nq —nbd in1; of any neutrosophic fuzzy point X.¢, ¢, ¢,~ maybe also Nq —
nbd in T,. Therefore, NPu*(L, T,) € NPu*(L, ;) as there may be other Nq —nbd in T, of Xc¢, ¢, e,
where is the condition for x.¢ ¢, ¢,>tobein NPu'(L,1,) may be not hold true, although
X<g, 65655 MNP (L, Ty) .

ii- Clearly ,t;* € 1," as NPp*(L, ;) € NPu*(L, ty) .

Theorem 3.3. Let (X, t;),ie{1,2} be a nfbts and L,] be two neutrosophic fuzzy ideals with
neutrosophic fuzzy ideal L on X. Then for any neutrosophic fuzzy sets p =< p, 1, , 13 > and

p =< p1,pP2 P3 >. The following statements are satisfied:

i- u=<py,Hy, U3 >S p =< pq,pPz P3 > = NPu(L, ;) € NPp*(L, T;),i€{1,2}.

ii- L& J]= NPu'(L, ;) € NPu(J,1;),i€{1,2}.

iii- NPp* = t; — Ncl(NPp*) € t; — Ncl(p), ie{1,2}.

iv- NPu™ (L, t;) € NPu* (L, 7;), i€{1,2}.

v-NP(uUp)*(L, ;) = NPu'(L, ) Up* (L, T)).
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vi- p=<py,pzps>inL = NP(uUp)"(L,7j) = NPp"(L, ty).

Proof.

i- Since pES p implies p < p for every x in X , therefore by Definition 3.1
X<g, 655> INNPU (L, ;) implies Xcg, ¢, e.> in NPp*(L, T;), which complete the proof of (i).

ii- Cleary, L €] = NPp*(L, ;) S NPu*(J, 7:),1€{1,2} as there may be other neutrosophic fuzzy sets
which belong toJso that for a neutrosophic fuzzy point x¢, ¢, e.> in NPP*(J, ;) but x.¢, ¢, c,> may
be not contained NPu*(L,t;),i€{1,2}.

iii- Since {Oy} €L for any neutrosophic fuzzy ideal L on X, Therefore by (ii) and Example 3.1,
NPu* (L, t;) € NPu*({On}, i) = 13 — Ncl( L=< Uy, Hy, U3 >) for any neutrosophic fuzzy set p=<
My, My, Mg > of X. Suppose, Xc¢, ¢, e, IN T — Ncl( H=<py, Hy, U3 >*), so there is at least one reX for
which NPu;" +v,(r) =1 > A(r), NPu," +v,(r) =1 >A(r), NPus*+v3(r) —1 <A(r) or NPu," +
vi(r) =1 >A(r), NPu,"+vy(r) —1<A(r), NPu3*+v3(r) —1<A(r) , for each Nq—nbdv =<
V1,V V3 > of Xeg e e Hence NPu™ # {Oy}. Let S = NPu*(r). Cleary ri—c,,,> in NPu*(L, ;) and
t+vi()>1 t,+v(n)>1, tg+vs(r) <lort; +vi(r) > 1, t; +v,(r) <1, t3 +v3(r) <1 sothere
is v=<vy,V,,v3 > is also Nq —nbd of ri—c ;> iN T. NOW Tmeq, r,1,> i NPU*(L, T;) , so there
may be at least one r/ inX for which N, () +u()-1>
A(r/), nz(r/) + uz(r/) -1> k(r/), T]3(I‘/) + u3(r/) -1< A(r/) or ul(r/) -1> A(r/), nz(r/) +
o (r/) = 1 < A(r), n3(r/) +p3(r/) =1 <A(r/) for each Nq — nbd 1 of Ti—<t, tyt;> and A in L.This
may be true for v =<vy,v,,v3 > so there is at least one r//inX such that v, (r//) +p,(r"/) — 1>
A7), v, () + () =1 > A1), v () s (r//) =1 <A(@) or v (2/) +p(r/) -1 >
A ), (07) + (/) =1 < A(x/), v (r) + u3(r’/) =1 < A(x//)  for
each A inL. Since v=<v;,v,,v; > may be an arbitrary Nq —nbd of X ¢ ¢ ¢.>in T; therefore
X<g,,6565> N NPU (L, T3) hence NPu* = t; — NcI(NPp*) € T3 — Ncl(u ), ie{1,2},

iv- Clear

v- Suppose, Xcg e, 6> E NPW(LT) Up* (L) ie e= <&,&,& >,e> (NP VNPp)(x) =
max{NPp"(x), NPp*}. So X.¢, ¢, ¢,> is not contained in both NPp* and NPp*. This implies that there is

at least one Nq —nbd vyin T, of X¢, g, .5 such that for every rinX, v;(r) +p(r) — 1 < A,(r),
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Vi) + () =1 <A (r), vi(@) +pz(r) =1 > A (r), for some A in L and similarly, there is at least
one Nq—nbd v,of Xc¢ ¢, ¢,5 in T; such that, for every rinX,v,(r) + p;(r) =1 < 2A,(r) , vo(r) +
po(r) —1 < A,(r), vyo(r) + p3(r) — 1 > A, (r) for some A, in L. Also, there is at least one Nq — nbd
V3 of Xcg e,6,> 1IN T such that, for every rinX, v3(r) +n () —1<2A3(r) , vz() +n(r) —1<
A3(r), v3(r) +13(r) —1 > A3(r) for some Az;inL . Let v=v; Av, Avz, so v is also Nq —nbd of
Xegygpes> N T and v (1) + (i Vp )@ =1 < A VA VA, v,(1) + (M V)M —1< (A VAV
A3)(), vu(r) + (u3 V p3)(r) — 1 > (A VA, VA3)(1), for every rinX. Therefore, by finite additively of
neutrosophic fuzzy ideal as A VA, VA3inL,Xeg e, 6.5 € (L V p)". Hence P(uUp)(LT) S
Pu*(L, ) U p*(L, t;). Clearly, both pand p S p U p which implies NPu*(L, t;) U p*(L, T;) S NP(u =<
Uy, My, Uy >Up =< pg, P2 P3 >)*(L, T;) and this the proof .

vi- Clear.

4. Basic Structure of Generated Neutrosophic Fuzzy Bitopology.

Let (X,1;),i€{1,2} be a nfbts with neutrosophic fuzzy ideal L on X. Let us define t; — Npcl*(u =
< W, Uy, U3 >) =p =<y, Hy, U3 >UNPu*(L, 1y),i€{1,2} for any neutrosophic fuzzy set p=<
Hi, Mo, M3 >inly . Clearly t; — Npcl"(p =< uy, Hy, Uz >) represent a neutrosophic fuzzy closure
operator. Let t'j(L) be the neutrosophic fuzzy bitopology generated by t; — Npcl*(p=<
Uy, Uy, Ug >), iet(L) = {u =< Uy, Uz, Mg >:T; — Npcl*(u°) = uc}. Now, let L ={0y} = 1; — Ncl*(u =
<My Mz, M3 >) = pUNPP'(L 1) = pU T — Nel(p) = 1y — Nel(n) ie{1,2}, for every =< py,p,,p3 >
in 1y, so t;({0x}) = T;,i€{1,2}. Again let L = {1y} = 7, — Ncl"(R =< py, pp , 45 >) = pU PP (L, 1)) =
U {O0n} = 1, so t%;(1y),ie{1,2} is neutrosophic fuzzy discrete bitopology on X. We can conclude by
Theorem 3.1 (i), t5({0x}) € (L) € t%;(1y), ie. ;€ 1 , L] = 15() € t(). Let n=<
Wi, Mz, M3 > be a Ng—nbd of a neutrosophic fuzzy point x.¢, ¢, ¢.5 in T — neutrosophic fuzzy
bitopology . Therefore, there exist p =< p;,p,, p3 > in T, i€{1,2} suchthatb, & +p;(x) > 1, ¢, +
P2(x)>1, e, +ps(x) <l oreg +p(X)>1 g +p(x) <1, g, +p3(x) <land p =<p;,pyp3 >C
UW=<p;,Hy,H3> . Now , p=<py,ly, 13 >intie ¢ is T -closed & 1, — Ncl*(p) = p° &

NP(u9)* € pu¢ © u & (NP(u9)*". Therefore
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e+ 00 > 1= {100 > 12 6 +1- NP () > L, > (1) (0 = Xeg, 0,5 € (1 =
b Hs>9) g, TH200 > 1= €, + {(1)I) > 126, + 1= NP(1)° () > L, >
()00 = Xeg, e85 € (W=< Mk s >) g+ 1500 < 1= g, + {19 <1=e +1-
NP(u3)"(x) < 1,8, < (M3)"(X) = Xeg 6,65 € (u =< Uy, Uz, U3 >°)* . This implies there exists at least
one Nq—nbd vy, of Xce, e, e.5 € T; such that for every rinX,vi(r) + 1 °(r) =1 < A, (x), v4(r) +
() —1 <A (x), vi(r) + u3°(r) —1 > A (x) for some A;inL. ie. vi(r) —2;(r) < A (x) for every
rinX, there exists at least one Nqg —nbd v,, of Xc¢ ¢, c,> € T; such that for every rinX,v,(r) +
WM —1<S4E), v+ —1<M4E), vu(r) +ps(r) —1>7(x) for some A;inL. ie.
vo(r) = A (r) < A;(x) for every rinX, there exists at least one Nq —nbd vj, of Xcg g, .5 (iN T;)
such that for every rinX,v3(r) + 1, °(r) =1 < 4 (%), v3(r) + () — 1 < A (%), v3(0) + pus°(r) =1 >
A (x) for some A;inL. ie. v3(r) — A (r) £ A (x) for every rinX, . Therefore, as v; Nq —nbd of
Xeg, 065> € Ti, V2 Nq—nbd of Xeg e, e.5 €T, Vo Nq—nbd of Xeg ¢,e.5 € Tj, thereisa v=<
V1,V2,Vv3 > in Ty such that  Xcg o) c.s NGV =<Vy,V5,V3 >C Vi, Xeg ey e.5 NGV =<V, V,5,v3 >C vy,
X<ty 6565> NGV =<Vy,V,,v3 >C v3 and by heredity property of neutrosophic fuzzy ideal we have
AinL  for which xX.¢ ¢, e.5 Nq (\) =< vy, V,, V3 > —7\) Cy, where (v =< vy, Vy, Vg > —A)(r) =
max{v(r) — A(r), 0} for every rinX. Hence , for p =<,y , 3 > in T°;, we have a v =< vy,v,,v; >
T; and Ain L such that,(v =<v;,v,,v; > —A) € . Letus denote B(L,T;) = {v—A:vin T, Ain L}. Then
we have the following Theorem.

Theorem 4.1: (L, 1;) from a basis for the generated neutrosophic fuzzy bitopology t*;(L) of the
nfbts (X, 71;),i€{1,2} with neutrosophic fuzzy ideal L on X, the class B(L 1) ={pn-—
A}pin T, AinL,ie{1,2}} may be the base for the neutrosophic fuzzy bitopology t*;.

Proof: Straightforward

Theorem 4.2. If Liand L, are two neutrosophic fuzzy ideals on nfbts (X, t;),i€{1,2}, pin 1y,then,

i- NPp*(Ly, ) = NPp™(Ly, T;) for every neutrosophic fuzzy set pand L; < L,.

ii- T(Ly) < t(Ly) and L; < L,.

iii- NPu*(L; N Ly, ;) = NPu*(L4,T;) U NPu*(L,, 7).

iv- NPp*(Ly V Ly, 7)) = NP (Ly, T73(L2)) N NP (Ly, T°5(Ly)).
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Proof. i and ii are clear.

iii- Let Xcg g6, & NP (L1, T) UXeg g,6.5 € NPU (L, T) . SO Xeg ¢, 6,> i not contained in
both NPu*(Ly,t;) and NPu*(Ly, T;). Now Xcg ¢, c.> & NPU(Ly,T;) implies there is at least one Ng —
nbd vy in T, of Xcg ¢, e, such that for every rinX,vi(r) + pu(r) =1 <4, (1), vi(0) + (1) — 1<
M (@), vi(r) + p3(r) —1 > A, (r) forsome A, in L. Again X.g, ¢, c.> & NPU*(Ly,T;) and similarly, there
is at least one Nq —nbd v, of X¢ ¢, ¢, in T; such that, for every rinX,v,(r) + p (1) — 1 < A,(%),
Vo (1) + P (1) = 1 £ A,(x), vo (1) + p3(r) — 1 > A,(x)) for some A, in L, similarly , there is at least one
Nq —nbd vz of Xcg ¢, .5 in T such that, for every rinX,v;(r) + p;(r) — 1 < A3(x), v3(r) + p(r) —
1 < A3(x),v3(r) + ps(r) — 1 > A3(x)) for some A5 in L. Therefore, we have v =v; Nv, Nv;3, 50 (v =<
V1,Vz, V3 > may be also Nq—nbd of Xeg g,e,> in T and vi(r) + (1) —1 <A NA; NA3(r),
V(1) + (1) =1 S A NA NA3(T), va(r) + () —1 >4 NA; NA3(r), for every rinX. Since v =<
V1,V2,V3 > may be also Nq —nbd of Xc¢ ¢, ¢, in T3 and A NA; N A5 inv, therefore X ¢ ¢, c.5 €
NPu*(L; N Ly, T;), so that NPu*(L; N Ly, ;) € NPu*(Ly, ;) U NPu*(Ly, T3). Also (L; NL,) included in
both L; and L, , so by Theorem 3.1. (ii), reverse inclusion is obvious, which completes the proof of
(iii).

iv) Let Xc¢, ¢, 6.5 & NPu"(Ly V Ly, T;) implies there is at least one Nq —nbd v; of Xc¢ ¢, e.5 In T
such that for every rinX,v;(r) + () —1 <A (@), vi(@) + (@) =1 < 2(r), vi(@®) +ps(m) —1>
M (r) for some Ay in Ly V L,, there is at least one Nq — nbd v, of X¢, ¢, ¢,> in T; such that for every
rinX,vo(r) + 1, (1) =1 < A,(0),  vo(@) + () =1 < A,(r) , v(r) + p3(r) — 1> A,(r) for some
Az in Ly V L,, there is at least one Nq —nbd v; of X.¢ ¢, ¢,> in T; such that for every rinX, v;(r) +
@) 1<), v +u(0)—1<23() , va(r) +us(r) —1>2A3(r) for some AzinL;VL,.
Therefore, by heredity of the neutrosophic fuzzy ideals and considering the structure of neutrosophic
fuzzy T;-open sets generated neutrosophic fuzzy bitopology, we can find v,,v,,v; the Ng —nbd of
X<, 6565> N Ti(Ly) or T%(Ly) respectively, such that, for every rinX,v;(r) + u(r) — 1 < A;(r) or
Vo (1) + u() — 1 < A,(r) or v3(r) + u(r) —1 > A3(r) for some A, in L, or
MinL;ordyinLyord;inL; for every rinX. This implies xcg ¢,e.> & NPu'(Ly, T75(L;)) or

Xcg,p65> & NPU (Ly, T¥5(Ly)) . Thus we have  NPp"(Ly, t%(Ly)) N NPu*(Ly, t%(Lq)) € NPu* (L, vV
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Lz, 7;). Conversely, let xc¢, ¢, e.> & NPU*(Ly, T75(L2)). This implies there may be least one on Nq —
nbd v =< vy,V,,V3 > of Xcg g, e.5 in T such that for every rinX, v(r) + p(r) —1 <2, U, U, (D),
for some A; inL; and for some A, inL;, A;inLyie., Xcg g e.> & NPU'(Ly V Ly, ). Thus,
NPp*(L; V Ly, ;) € NPp*(Ly, (L)) and NPu*(L,, t¥i(Ly)). Then
NPp*(L; vV Ly, t;) € NPp*(Ly, t%(Lz)) N NPp*(L,, (L;)) and this completes the proof.
An important result follows from the above theorem that t*;(L) and t™;(L) are Equal for any
neutrosophic fuzzy ideal on X.
Corollary 4.1: Let (X,1;),1€{1,2} be a nfbts with neutrosophic fuzzy ideal L. Then t*;(L) = t™;(L)
Proof. By taking L; = L, = L in the above Theorem, we have the required result .
Corollary 3.2: If L; and L, are two neutrosophic fuzzy ideals on nfbt (X, t;) then,
i- Ti(Ly V Ly, 1) = [T (L, t)](Ly) = [T (Ly, T)I(Lo),
ii- T(Ly V Ly, 1) = [T(Ly, ] V [T75(La, T)],

iii-t*(L; N Ly, ) = [t%(Ly, t)] N [T (Ly, T)]

5. Some Applications in Neutrosophic Fuzzy Ideal Function.

Application 5.1. In this example we illustrate the neutrosophic degrees, it produces three types of
chips that are represented X = {x; < 1,1,1 >} , it represents the total production of the plant, where
A={x; <0.6,03,04 >} represents the neutrosophic component of the first type production, B =
{x; <0.3,0.50.7 >} represents the neutrosophic component of the second type production, C =
{x; <0.1,0.7,09 >} represents the neutrosophic component of the third type production. We
defined the Ntr, is a neutrosophic bitopological space of the total production Ntr, =
{On, XNAB,C}1€{1,2},, NL is a neutrosophic ideal space of the total production FNL =
{OnAB,C} A"=B"=C"={<0,00>} LetD ={x; <0.6,0.1,09 >} ¢ Nty,,i € {1,2}, then D" =
{ <0.6,0.3,0.9 >}, FNInt(D)=A, we, compute the complement of a neutrosophic bitopological space
co(Nty,) = { Xy, Oy, co(A), co(B), co(C) },i € {1,2}, co(A) =< 0.4,0.7,0.6 >, co(B) =< 0.7,0.5,0.3 >,
co(C) = < 0.4,0.7,0.6 >, co(D) =< 0.4,0.9,0.1 >, NCL(D) = co(C). In the above Example, we conclude

and add a new production with the new type D such that D* as generalized of the production
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neutrosophic ideal subspace D, the following Table 5.1. represent the new Matrix for the type for

projections.
N-type NINT * NCL
A <0.6,0.3,0.4 > <0,0,0 > < 0.4,0.7,0.6 >
B <0.3,0.5,0.7 > <0,0,0 > <0.7,0.5,0.3 >
C <0.1,0.7,09 > <0,0,0> <0.9,0.3,0.1 >
Proposed D new type <0.6,0.3,04 > < 0.6,0.3,0.9 > <0.9,0.3,0.1 >

Table 5.1. Neutrosophic Matrix for Projections.

Note That: Nint (D) < D < D* < Ncl(D)
Application 5.2. The following example illustrates a construction of the neutrosophic topological
space for an aircraft with two engines and we study the degrees of wear on the two engines by
building a neutrosophic topological space to support and make the right decision, we defined
universal set X={x; <1,11>} , degrees of damage in the first engine A={x; <
0.01,0.05,0.99 >}, degrees of damage in the second engine B = {x; < 0.1,0.7,0.9 >}, Degrees of
damage in the two engines together AN B = {x; < 0.001,0.007,0.999 >}, degrees of damage in the
first A or second B engine AU B = {x; < 0.1,0.7,0.9 >}, neutrosophic topological space to degrees
damages NTr, ={On,Xn,A,B,AUB,ANB},i € {12}, we defined neutrosophic topological space to
degrees the right competence co(NTr,) ={Xy, Oy, co(A),co(B),co(AUB),co(ANB)},i€ {1,2}, we
introduce co(A) = {x; < 0.99,0.05,0.01 >}, co(B) = {x; < 0.9,0.3,0.1 >}, co(AnB) ={x; <
0.999,0.993,0.001 >}, co(AUB) = {x; < 0.9,0.3,0.1 >}, we defined neutrosophic bitopological ideal
space to degrees the right competence NL ={Oy, co(A), co( B),,co( A N B)}, and

(co(A))* = {x; < 0.99,0.993,0.01 >}, (co(B)* = {x4 < 0.9,0.993,0.1 >}, (co(ANnB))" =1{x; <
0.99,0.993,0.01 >}.

From the above information, we found that the efficiency of the second engine type2 is correct and
it is less than the certainty for the correct first engine typel. The degree of diffraction for the two
motors is equal, the degree of uncertainty of the second plane's proper motion is greater than the

degree of uncertainty of the first correct aircraft movement.
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Also, we found that the degree of certainty of the efficiency of the two flying engines together is very
high, we find that the degree of uncertainty of the efficiency of the two engines together is very small.
From the above, we conclude that the degree of efficiency of the aircraft while operating the two
engines together is of a high degree of efficiency.
6. Conclusion

There is no doubt that the neutrosophic fuzzy topology and bitopological spaces were
unfathomable aspects, except the activity of some brilliant authors in publishing dozens of papers
related to the structural of neutrosophic fuzzy bitopological spaces, neutrosophic fuzzy ideals,
neutrosophic fuzzy local function, neutrosophic fuzzy pairwise local function. In this paper the
authors suggested new theorems that give some general properties of the above mentioned concepts.

Finally, some applied problems in neutrosophic fuzzy ideals function have been introduced.
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