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Abstract: In this paper, the authors study and introduce a new class of sets called generalized b-closed sets and its
complement generalized b-open sets via fuzzy neutrosophic bi-topological spaces. Also, we prove some theorem
related to this definitions. Then, we investigate the relations between the new defined sets by hand and  some other
fuzzy neutrosophic sets on the other hand. Some applications and many examples are presented and discussed.in

fuzzy neutrosophic bi-topological spaces.
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1. Introduction

At the beginning use of the concept of fuzzy sets "FS" was submitted by L. Zadeh's conference
paper in 1965 [1] where each element had a degree of membership. Then many extension done by
several studies. Intuitionistic fuzzy set "IFS" was one of the extension proved and known by K
.Atanassov in 1983 [2- 4], when he has proved the degree of membership of an item of any set in"FS"
and added a degree of non-membership in "IFS". Then many studies are being on the generalizations
of the notion of "IFS", one of them proved was by F. Smarandache in 2005 [5,6], when he developed
something else in membership and added indeterminacy membership between the last two
membership and non-membership which were known in "IFS" and called it neutrosophic sets "NSs".
After that, A Salama et.al. in 2014 [7,8] introduced neutrosophic topological spaces "NTSs".

The term of neutrosophic sets "NSs" was defined with membership, non-membership not
specified degree. In the last three year ago, Veereswari [9] submitted his paper in fuzzy neutrosophic
topological spaces "FNTSs" to be the solution and representation of the problems different fields
where he takes all values between the closed interval 0 and 1 instead of the unitary non-standard
interval ]-0,1+[ in NSs.

In this work, as generalized of the work of R.K. Al-Hamido [10] and the last papers which
studied by F. Mohammed [11-13], we have identified a new category of fuzzy neutrosophic sets
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"FNSs" called fuzzy neutrosophic generalized b-closed sets in fuzzy neutrosophic bi-topological
spaces. Finally, on the basis of our manster's we will discuss some new characteristics and apply it.
Finally, there are many application of NSs in many fields see [14-19 ], so before we ended our work

we added some applications based in our new sets via fuzzy neutrosophic bi-topological spaces.

2. Preliminaries:

In this part of our study, we will refer to some basic definitions and operations which are useful
in our work.
Definition 2.1 [9]: Let U be a non-empty fixed set. The fuzzy neutrosophic set "FNS" un is an object
having the form un={<u, Aun(u), yun(u), Vun(u) > : ue U} where the functions Aun(u), yun(u),Vun(u):
U—[0,1] denote the degree of membership function (namely Aun(u)), the degree of indeterminacy
function (namely yun(u)) and the degree of non-membership function (namely Vun(u)) respectively

of each element ue U to the set un and 0 < Aun(u)+ yun(u) +Viun(u) < 3, for each ue U.

Remark 2.2: FNS un={<u, Aun(u), oun(u), Vun(u) >: u €U} can be identified to an ordered triple < u,
ApN, OuN, VpN >in [0,1] on U.

Lemma 2.3 [9]: Let U be a non-empty set and the "FNS" unand yn be in the form pn={<u, Au, o,

Vv >}and  yn={<u, Ay, o, Vin >} on U. Then,

i un Syn iff Auwn < AN, oun <o and Vun 2 Vi,

i. un=yniff un Synandyn € pun,

iii. (un)e={<u, Vun, I-ouN, Apn >},

i0. un U yn ={<u, Mx( AuN, AyN ), Mx( oun, oyN ), Mn( Vi, ViN) >},
o. un Nyn={<u, Mn( Apn, Ayn), Mn( o, opn), Mx(Vin, Vin) >},
vi. On={<u,0,0,1>}and In={<u,1,1,0>}

Definition 2.4 [9]: Fuzzy neutrosophic topology ( for short, FNT) on a non-empty set U is a family Tn
of fuzzy neutrosophic subset in U satisfying the following axioms:
i.On, INn € TN,
ii. un1 N un2 € TN V uni, unz €TN,
iil. Uunj €TN, V{unj:j €]} € Tn.

In this case the pair (U, Tn) is called fuzzy neutrosophic topological space ( for short, FNTS ).
The elements of Tn are called fuzzy neutrosophic-open sets ( for short, FN-OS ). The complement of

FN-OS in the FNTS ( U, Tn) is called fuzzy neutrosophic- closed set (for short, FN-CS).

Definition 2.5 [9]: Let (U, Tn ) is FNTS and wv = < u, AuN, oun, Vun > is FNS in U. Then the fuzzy
neutrosophic-closure (for short, FN-CI ) and the fuzzy neutrosophic-interior (for short, FN-In) of p~
are defined by:

EN-CI (un)=n{y~n:ynis FN-CSin Uand un Syn},
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FN-In (u~n)=U{yn:ynis EN-OS in U and yn < un}.
Now, the FN-CI (un ) is FN-CS and FN-In(un) is FN-OS in U.
Further,
i. unis EN-CSin U iff FN-CI(un) = pn,
ii. unvis FN-OS in U iff  FN-In(un) = pn.

Definition 2.6: Let (Un, T, Tn2) is FNTS and un =< u, Aun, oun, Vun > is FNS in Un. Then the fuzzy
neutrosophic semi-closure ( resp. fuzzy neutrosophic Pre-closure and fuzzy neutrosophic a-closure)
of un and denoted by FN-SCI (un) (resp. EN-PCI( un ) and FN-aCI ( un ) are defined by:
EN-SCI( un ) =n{ yn:ynis FN-SCS set in U and un Syn } = un U FN-In(FN-Cl(un)),
EN-PCI( un)=n{yn:ynis FN-PCS set in U and un €y~ } = un U FN-CI(FN-In(un)),
EN-a Cl( un)=n{yn:ynis FN- aCS set in U and un € yn } = un U FN-CI (FN-In(FN-Cl(un))),

Definition 2.7 [11, 12]: NS A~ in FNTS (U, Tn) is called:

i. Fuzzy neutrosophic-regular open set (FN-ROS) if un =FN-In(FN-CI(un)),

ii. Fuzzy neutrosophic-regular closed set (FN-RCS) if pun = FN-CI(FN-In(un),

iii. Fuzzy neutrosophic-semi open set (FN-SOS) if un € FN-CI(EN-In(un)),

iv. Fuzzy neutrosophic-semi closed set(FN-SCS) if FN-In(FN-Cl(un)) € un,

v. Fuzzy neutrosophic pre-open set(FN-POS) if un € FN-In(FN-Cl(un)),

vi. Fuzzy neutrosophic pre-closed set( FN-PCS) if FN-CI(FN-In(un)) € un,

vii. Fuzzy neutrosophic-a-open set(FN-aOS) if un € FN-In(FN-CI(FN-In(un))),

viii. Fuzzy neutrosophic-a-closed set( FN-aCS) if FN-CI(FN-In(FN-Cl(un))) € p,

ix. Fuzzy neutrosophic generalized closed set ( FN-GCS ) if FN-CI(K €N ) whenever KE N and Nis a
FN-OS,

x. Fuzzy neutrosophic generalized pre closed set ( FN-GPCS) if FN-PCI(K) €N, whenever KE N and
N is a FN-OS,

xi. Fuzzy neutrosophic a generalized closed set (FN-aGCS) if FNa-CI(K) €N whenever KE N and N
is a FN-OS,

xii. Fuzzy neutrosophic generalized semi closed set ( FN-GSCS) if FN-SCI(K) € N, whenever KE N
and N is a FN-OS.

Definition 2.8 [13]: A fuzzy neutrosophic set K in FNTs (U, Tn) is called fuzzy neutrosophic b-closed
set (FN-b-CS) set if and only if FN-In(FN-CI (K)) I/ FN-CI(FN-In (K)) < K.

Definition 2.9 [13]: Let Uy be a non-empty set and (U, Tni1), (U, Tn2) be two topological spaces then,
the triple (Un, Tn1, Tn2) is a fuzzy neutrosophic bi-topological space ( for short, FN-bi-TS ).
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3. Generalized b-Open Sets and Generalized b-Closed Sets in Fuzzy Neutrosophic bi-
Topological Spaces

In this section, we generalized our work [13] and study the concept of generalized b-closed sets
and generalized b-open sets based of fuzzy neutrosophic bi- topological spaces and introduced it

after giving the definition of fuzzy neutrosophic bi- topological spaces as follows:

Definition 3. 1: Let U be a non-empty set and Txi1, Tnz be two topologies on FNTS (U, Tn), then the
triple (U, Tn1, Taz) is a fuzzy neutrosophic bi- topological space ( for short, FN-bi-TS).

Definition 3.2: Let U be a non-empty set and Tni1, Tnz be two topologies on FNTS (U, Tn). A subset A
of U is called fuzzy neutrosophic open set ( for short, FN-OS) set if A€ Tn1 U Tno. A is called fuzzy
neutrosophic closed set ( for short, FN-CS) if 1n-A  is FN-OS.

Note: In this work we refer to TniUTN2 by Tw.

Example 33: Let U = { ki, k), Twm ={On, 1In), Tne = {On 1In, Ei and,
Tn={ On, E1, In} be a FN-bi-TS on U,
Where, Ei1=<u, ( kio2,kios), kio.s) ), ( k203, k205), k20.7)) > .

Then the neutrosophic set Z = < u, (ko) kiws), ki0.3), ( ka0.6), k2e05), k20.4)) > is a FN-b-CS in U.

Definition 3.4: Let (U, Tn ) be any FN-bi-TS and wv = < u, Aun, oun, Vv > be FNS in U. Then the fuzzy
neutrosophic-b-closure (for short, FN-bCl ) and the fuzzy neutrosophic-b-interior (for short, FN-bIn)
of un are defined by:

EN-bCI (un)=n{yn:ynis EN-bCSin U and un Syn |},

EN-bIn (u~n)=U{yn:ynis FN-bOS in U and yn € pn }.

Definition 3.5: Let (U, Tn) be a FN-bi-TS, then, for each pi, A1 € IV the fuzzy set 1 is called fuzzy
neutrosophic- generalized b-open set (for short, FN-gb-OS ) set if yu1 < FN-bIn (A1) such that w1 < A
and pu is FN-CS.

Theorem 3.6: A fuzzy neutrosophic set Z of FN-bi-TS ( U, Tn ) is a FN-gb-OS iff N © FN-bIn( Z)
whenever Nisa FN-CSand N € Z.
Proof: Necessity : Suppose Z is a FN-gb-OS in FN-bi-TS (U, Tn) and let Ebe a FN-CSand N € Z.
Then He = In-H is a FN-OS in U such that Z¢ ~In-Z € Ne=In-N
= In-Zis a FN-gb-CS and FN-bCI(1x-Z) € 1I~-N,
Hence, (INn-FN-bIn(Z)) € In-N _= N <€ FN-bIn(Z).

Sufficiency: Let Z be any FNS of U and let N € FN-bIn(Z) whenever, Nisa FN-CSand N € Z.

Theorem 3.7: Let (U, Tn) be FN-bi-TS, then:
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1) Every FN-CS is a FN-gb-CS,
2) Every FN-aCS is a FN-gb-CS,
3) Every FN-PCS is a FN-gb-CS,
4) Every FN-b-CS is a FN-gb-CS,
5) Every FN-RCS is a FN-gb-CS,
6) Every FN-GCS is a FN-gb-CS,
7) Every FN-aGCS is a FN-gb-CS,
8) Every FN-GPCS is a FN-gb-CS
9) Every FN-SCS is a FN-gb-CS.
10) Every FN-GSCS is FN-gb-CS.

.~ o~ o~ o~ o~ o~ o~ o~ o~ o~

Proof: (1): Let Z € N and N be_a FN-CS in FN-bi-TS (U, Tn) with FN-bCl(Z) < FN-CI(Z).
But, FN-bCI(Z) =Z < N. Therefore, Z is a FN-gb-CS in FN-bi-TS (U, Tn).

(2):LetZ € Nand N € Tn= Zis a FN-aCl(Z) = Z. Therefore, FN-bCl(Z) € FN-aCl(Z)=Z < N.
Hence, Z is a FN-gb-CS in FN-bi-TS (U, Tn).

(3):LetZ < NandN € Tn.

Since Z is a FN-PCS, and FN-CI( FN-In(Z)) © Z.

Therefore, FNCI(FN-In(Z)) n FN- In(FN-CI(Z)) € FN-CI(Z) n FN-CI(FN-In(2)) € Z.
= FN-bCl(Z) € N. Hence, ZisaFN-gb-CSin U.

(4): Let Z € N and N be_a FN-OS in EN-bi-TS (U, Tn)
= Zis a FN-b-CS and FN-bCl(Z) = Z.
Therefore, FN-bCl(Z) =Z < N. Hence, Z is a FN-gb-CS in EN-bi-TS (U, Tn).

(5):LetZ € Nand N € Tn and let Z be a FN-RCS.
But, FN-CI(FN-In(Z)) = Z = FN-Cl(Z) = FN-Cl(FN-In(Z)). Therefore, FN-CI(Z) = Z.
Hence, Z is a FN-CSin U. By (1), we get Z is a FN- gb-CS in FN-bi-TS (U, Tn).

(6):LetZ € NandN € Tn = Zisa FN-GCS, FN-CI(Z) € N.
Therefore, FN-bCI(Z) & FN-CI(Z).
But, FN-bCI(Z) € N. Hence, Z is a FN-gb-CS in FN-bi-TS (U, Tn).

(7):LetZ € Nand N € Tn = Zis a FN-aGCS.
But, EN-aCl(Z) € N. Therefore, FNbCl(Z) € EN-aCl(Z),
So, EN-bCl(Z) < N. Hence, Z is a FN-gb-CS in FN-bi-TS (U, Tn).

(8):LetZ € Nand N € Tn = Zis a FN-gp-CS and FN-PCI(Z) € N.
Therefore, FNbCl(Z) S FN-pCl(Z), so EN-bCl(Z) < N.
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Hence, Zis a FN-gb-clos. set in FN-bi-TS (U, Tn).
(9):LetZ € Nand N € Tn = Zis a FN-SCS.
But, FN-bCI(Z) € EN-SCI(Z) € N. Therefore, Z is a FN-gb-CS in FN-bi-TS (U, Tn).

(10): Obivious

Proposition 3.8: The converse of theorem 3.7 is not true in general for all cases and we can see it in

(Diagram 1.)

( Diagram 1)

Example 3.9: (i): LetU ={ky, ka2 }, Tne = { On, In}, Tnz = {On, In, E1}
Then, Tn= { On, E1, 1n } isa FN-bi-TSon U,
1-  Take E1 = <u, (‘k103), K105), K10.6) ), (K2(0.2), k2(0:5), k20.7)) >.

Then, the FNS  "Z" = < u, ( ki(05), K105), K10.4)), (Ko(.6), K20.5), K2(0.3) 1S @ FN-gb-CS but, not a FN-CS in U
= FN-CI("Z") =E, # "Z".

2- LetEi1 = <u, (ki03), Ki05), K1(0.6)), (K200.2), K2(0.5), K2(0.8)) > . Then, the FNS "Z" = <u, ( ki(os), K105,
Ki03), (a0 K205, K203) > is a FN-aCS in U=> FN-CI(FN-CI(2)) = 1y E1& "Z".

3- LetEi = <u, (ki) Kios), Ki0.8), (Ko(.3), K20:5), K20.7)) >.
Then, the FNS "Z" = < u, (k104), Ki©05), Ki06) ), ( K2e05), K2@0.5), k205)) > is @ FN-gh-CS but, not a
FN-PCS in U => FN-CI(FN-In("Z")) = E; & "Z".

4- Let Ei=<u, (kyos) Kios), K104)), (Ko.8),K2(05),K200.2) > .

Fatimah M. Mohammed' and Sarah W. Raheem, Generalized b Closed Sets and Generalized b Open Sets in Fuzzy
Neutrosophic bi-Topological Spaces



Neutrosophic Sets and Systems, Vol. 35, 2020 194

Then, the FNS "Z" = < u, (kis), K105), K10.2)), (K2(0.9), K205), K20.1) > is @ FN-gb-CS but, not a FN-b-CS in
FN-bi-TS (U, Tn).=> FN-RCS is a FN-gb-CS but, not a FN-b-CS in FN-bi-TS (U, Ty),
=5 FN-CI(FN-In("Z")) N EN-In(FN-CI("Z")) = 1y & "Z".

5-  Let E; =<u, (ki0.2), Ki(05), K1(0.8)), (K2(0.4), K20.5), Ko(0.6)) > .

Then, the FNS "Z" = < u, (k10.7), K105), K10.3) ), (K2(0.5), K2@0.5), K20.5)) > is @ FN-gb-CS but, not a FN-RCS in
FN-bi-TS (U, Tx) = FN-CI(EN-IN("Z")) = 1n-E1 # "Z".
6- LetEi = <u, (kyo2), Kios), K108), (K2(0.4), K2(05), Ka(0.6) >.

Then, the FNS "Z" = < u, ( kyo.1), K105), K108)), (K2(0.3), K20.5), K20.7)) > is @ FN-gh-CS but, not a FN-GCS in
FN-bi-TS (U, Tn). = FN-CI("Z") = Ei* & E..
7- Let Ei=<u, (‘kios), Kios), Ki0.4) ), (K2@05), Ko0.5), K205)) > .

Then, the FNS "Z" = < u, (kis), K105), K105)), ( K2(0.3), K2(0.3), K2(0.7) ) > IS @ FN-gb-CS but, not a FN-aGCS in
FN-bi-TS (U, Tn). = FN-CI( FN-In( FN-CI("Z"))) = 1n & E..

8-  LetE1= <u, (k09 Kios), K10.1) ), (K20.7), K2(05), K20.2)) >.

Then, the FNS "Z" = < u, ( ky0.7), K10.5), K100.3) ), ( K20.6), K20.5), K2(0.4y ) > i @ FN-gb-CS but, not a FN-SCS in
FN-bi-TS (U, Tn), = FN-In( FN-CI("Z")) = 1x & "z"

9-  LetEi=<u, (kios), Ki05), K10:8) ), (K2(0.0), K2(05), K20.1) ) >

Then, the FNS "Z" = < u, (‘k1(0s), K1(05), K10.5) ), ( K2(0.2), K2(05), K2(0.3) ) > is @ FN-gb-CS but, not a FN-GSCS in
FN-bi-TS (U, Tn), = FN-In(FN-CI("Z") =1y & "Z".

10- LetU = {k1, k2 },Tn1 = {Ox, Ex}, Tz = {On1n, E, E2} = Tn be a FN-bi-TS on U.
Where, Ei = <u, (ki02), Kios), Ki.8) ), (K20.3), K20:5), Ko0.7) ) >,
Ez = <u, (kyo.4), K1), Ki6) ), (K2(05), K2(05), K205 ) >
Then, the FNS "Z" = <, (‘ky0.4), K105), K10.6)), ( K2(05), K2(05), K2(05) ) > is @ FN-gb-CS but, not a FN-GPCS in U
= FN-PCI("Z) = Ix-E2 &€ Ea.

Theorem 3.10: The union of any two FN-gb-CS need not be a FN-gb-CS in general as seen from the

following example:

Example 3.11: Let U = { ki, k2 },Tna = { On, E1} and Tnz = { On, In, E1} = Tnbe a FNT on U, where

E1=<u, (kuyos) Kios), K104), ( K2.8), Ko(o.5), K2(0.2)) >.

Then, the FNS "Z" = < u, (‘ky0.1), K10.5), K109)), (K20.8), K2(0.5), k2(0.2)) >,

M = <u, (kyos) Kios), K104), (K2©.7), Ko(0.5), k203 ) > is @ FN-ghb-CS but, Z N M is not a FN-gb-CS in U
= FN-bCI("Z"NM) =1y ZE..
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Theorem 3.12: If Z is a FN-gb-CS in FN-bi-TS (U, Tn) , such that Z € M & FN-bCI( Z ) then, M is a
FN-gb-CS in (U, Tn)

Proof : Let M be any FNS in a FN-bi-TS (U, Ty), suchthat M € Nand N € Ty = Z © N, since Zis a
FN-gb-CS and FN-bCI( Z2) € N.

By hypothesis, we have FN-bCI(M) & FNbCI( FN-bCI( Z)) = FN-bCI(Z) € N.

Hence, M is FN-gb-CS in U.

Theorem 3.13: If Z is a FN-b-OS and FN-gh-CS in FN-bi-TS (U, Tn), then Z is a FN-b-CS.

Proof : Since Z is a FN-b-OS and FN-gb-CS in FN-bi-TS (U, Tn) such that FN-bCI(Z) & Z.
But,Z € FN-bCI(Z).
Thus, FN-bCI( Z)=Zand hence, Z is FN-b-CS in FN-bi-TS (U, Tn).

Definition 3.14: A fuzzy neutrosophic set Z is said to be a fuzzy neutrosophic generalized b open set (
FN-gb-OS) in FN-bi-TS (U, Tn). If the complement 1n-Z isa FN-gb-CS in U. The family of all FN-gb-OS of
FN-bi-TS (U, Tn)_is denoted by FN-gh-O (U).

Example 3.15: Let U = { ki, k2 },Tna = {On, E1}, Tnz = {On, In, E1} = Ty be FN-bi-TS on U, where
E1 = <u, (ku03), Ki05), K10.7)), ( K20.4), K2(05), K2(0.6) ) >
Then, the FNS Z = < u, ( ky0.4), K105), K1056)), ( K2(0.5), K2(05), K205 ) > is @ FN-gh-OS in U.

4. Some Applications of Generalized b-Closed Sets in Fuzzy Neutrosophic bi-Topological Spaces

In [14] they propose two models for solving Neutrosophic Goal Programming Problem (NGPP), and
in [15-19], we can see many applications of neutrosophic so, we will try in our study to give some application of

our new studies concepts.

Definition 4.1: A FN-bi-TS (U, Ty) is called:
i a fuzzy neutrosophic b% space ( for short, FN-b%S) if every FN-bCS is a FN-CS.
ii. a fuzzy neutrosophic gb% space ( for short, FN-gb%S) if every FN-gb-CS is a FN-CS.
iii. a fuzzy neutrosophic gbUy space ( FN-gbpS) if every FN-gb-CS is a FN-b-CS.
Theorem 4.2: Every FN-gb%S isa FN-gbUp S in any FN-bi-TS (U, Tn),.
Proof : Let (U, Tn) be a FN-gb%S and let Z be any FN-gb-CS in FN-bi-TS_(U, Tn), By hypothesis, Z is a

FN-CS in U.
Since every FN-CS is a FN-b-CS in U. Hence, (U, Tn) , is a FN-gbU, S.

The converse of above theorem need not be true in general as seen from the following example:
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Example 4.3: Let U ={ ki, k2 }, Tna = Tn = {On, 1n, Ex} and Tnz = { On, 1n} be @ FNT on U, where,
El = <u, (ki09), k1o, K10.9) ), (K2(0.1), k2(0:5), k2(0.2)) >.

. 1
Then, the FNS "Z" = < u, (‘k1(0.2), K10.5), K10.3) ), (K2(0.8), K2(05), K2o.7y ) > is @ FN-gbU, S but, not a FN-ng S.

1
Theorem4.4: Let (U, Tn) be aFN-bi-TSand (U, Tn). A FN—ngS. Then we have the following statement:

i- Any union of FN-gb-CS is a FN-gb-CS.
ii- Any intersection of any FN-gb-OS is a FN-gh-OS.

Proof: (i) Let{N; }i €, beacollection of FN-gh-CSina FN-gb%S, (U, Tn).

Therefore, every FN-gb-CS is a FN-CS.
But, the union of FN-CS is a FN-CS. Hence, the union of FN-gb-CS is a FN-gb-CS in U.

(ii) It can be proved by taking complement in (i).

Theorem 4.5: A FN-bi-TS (U, Ty) is a FN-gbUy S if and only if FN-gb(U) = FNb-O (U)
Proof : Necessity : Let "Z" be a FN-gh-OS in a FN-bi-TS (U, Tn). Then, 1n-Z is a FN-gb-CS.
By hypothesis , In-Zis a FN-b-CS in U. Therefore, Z is a FN-b-OS
Hence, FN-gh-O(U) = FNb-O (U).
Sufficiency : Let Z be a FN-gb-CS in any FN-bi-TS (U, Tn). Then, 1n-Z is a FN-gb-OS in U.
By hypothesis , 1n-Z is a FN-b-OS in U.
Therefore, Z is a FN-b-CS in U. Hence, (U, Ty) is a FN-gbU,S.

Theorem 4.8: A FN-bi-TS (U, Tn) isa FN-gb% if and only if FN-gb-O(U) = FN-O(U).

Proof : Necessity : Let Z be a FN-gb-OS in a FN-bi-TS (U, Tn). Then 1n-Zis a FN-gb-CS in U.
By hypothesis, 1n-Z  is a FN-CS in U. Therefore, Z is a FN-OS in U.
Hence, FN-gh-O(U) = FN-O(U)
Sufficiency : Let Z be a FN-gb-CS. Then, 1n-Z is a FN-gb-OS in U. By hypothesis, 1n-Z is a FN-OS

. . . . 1
in U. Therefore, Z is a FN-CS in U. Hence, (U, Tn) is a FN-ng.

5. Conclusions

In this paper, the new concept of a new class of sets was studied and called fuzzy neutrosophic
generalized b-closed sets and its complement fuzzy neutrosophic generalized b-open sets. We
investigated the relations between fuzzy neutrosophic generalized b closed sets and other fuzzy
neutrosophic sets such as o closed sets, regular closed sets, semi closed sets pre closed sets,
generalized closed sets, b closed sets, o generalized closed sets and semi generalized closed sets
based of fuzzy neutrosophic bi-topological spaces and applied some new spaces to be applications

of the new defined sets.
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