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Abstract

In this paper, we defined some new kinds of continuous functions in fuzzy neutrosophic topology and called fuzzy
neutrosophic "™ -continuous, fuzzy neutrosophic weakly B"™ continuous, fuzzy neutrosophic strongly B"™-
continuous, fuzzy neutrosophic p"™-contra continuous, fuzzy neutrosophic weakly $"™-contra continuous and fuzzy
neutrosophic strongly B"™-contra continuous functions. Then, we defined the relationship between the define
functions with their comparative.

Keywords: Fuzzy neutrosophic f"™- continuous; Neutrosophic weakly B"™ continuous; Fuzzy neutrosophic strongly
B"™- continuous; Fuzzy neutrosophic f"™-contra continuous; Fuzzy neutrosophic weakly f"™-contra continuous;
Fuzzy neutrosophic strongly B"™-contra continuous functions

1. Introduction

Zadeh proposed the notion of fuzzy sets (FS) in 1965 [1]. Numerous scholars have extended fuzzy set theory. K.
Atanassov introduced intuitionistic fuzzy sets (IFS) as an extension set in 1983 [2], where.fuzzy sets indicate an
element's degree of membership. The intuitionistic fuzzy sets provide a degree of membership and non-membership
functions. Subsequent research focused on expanding the concept of intuitionistic fuzzy sets. F. Smarandache
introduced the terms neutrosophy, neutrosophic set, and neutrosophic component in 1999 [3]. A defines two concepts:
neutrosophic set (NS) and neutrosophic topological space (NTS) by A. A. Salama and S.A. Alblowi (2012) [4]. In
2013, 1. Arockiarani, I. R. Sumathi, and J. Martina Jency [5] defined the fuzzy neutrophilic set. In 2014, I. Arockiarani
and J. Martina Jency [5] developed the fuzzy neutrosophic topology. Fuzzy neutrosophic sets were defined as
membership, non-membership, and indeterminacy degrees. In 2017, Y. Veereswari [6] presented the fuzzy
neutrosophic continuous function.

In this study, the term of some new continuity of functions called, fuzzy neutrosophic "™ - continuous, fuzzy
neutrosophic weakly "™ - continuous, fuzzy neutrosophic strongly B"™- continuous, fuzzy neutrosophic B"™-contra
continuous, fuzzy neutrosophic weakly g"™-contra continuous and fuzzy neutrosophic strongly 8" ™-contra continuous
functions via fuzzy neutrosophic topological spaces were introduced as generalization of F. Mohammed [ 7-13].Also,
we discussed some new relationships among the studied functions. Finally, there are many applications of
neutrosophic sets in numerous fields, so we can enhance our work, we will try in the future to apply this work in
different fields such as many authors applications [14].

182
DOI: https://doi.org/10.54216/1]INS.260213



https://doi.org/10.54216/IJNS.260213
mailto:nawrasnazar1993@tu.edu.iq
mailto:dr.fatimahmahmood@tu.edu.iq

International Journal of Neutrosophic Science (IINS) 170/ 26, No. 02, PP. 182-191, 2025

2. Preliminaries

Definition 2.1 [10]: " Let X, be a non-empty fixed set. The fuzzy neutrosophic set (FNS), K is an object having
the form By={< x, ug, (x), o5, (x), v, (x) >: x € Xy } where the functions py, , o,,, v, Xy — [0, 1] denote
the degree of membership function (namely py, (x)), the degree of indeterminacy function (namely oy, (x)) and the
degree of non-membership function (namely vy, (x )) respectively of each element xe X to the set 5y and
0 < ug,(x) + og, (%) + vg, (x) < 3, foreach x € Xy ."

Remark 2.2 [11]: "FNS Ky= {< x, ug, (x), o, (x), v, (x) >: x € Xy} can be identified to an ordered triple <
X, Uiy Oy Uiy > 10 [0, 1] on Xy "

Lemma 2.3 [10]: "Let X, be a non-empty set and the FNSs K, and F be in the form:

By= {< x, iy (%), 055, (X), vigy, (x) >0 x € Xy} and @wpy = {< x, ptp (%), 05, (X), 5y, (x) >:x € Xy:x €
Xy }onXy. Then,

. By S Fyiff g, (%) < ppyy (X), 055, (X) < 05, (x) and v, (x) > vy, (X) forall x € Xy,

il By =Fn iff By S Fyand FyE By,

iii. In—By = {< x, v, (%), 1 = 035, (%), iy (X) > :x € Xy },

iv. By UFn=A{< x, Max(ug, (x), py, (x)), Max (o, (x), o5, (%)), Min(vg, (x),vp,(x)) >:x € Xy},
V. By N Fy= {< 2, MinQuag, (), iy (1)), Min(aig, (x), 07, (1)), Max (v, (1), vy, (X)) >:x € Xy},
Vi.0y =< x,0,0,1 > and1ly =< x,1,1,0 >."

Definition 2.4 [10]: " Fuzzy neutrosophic topology (FNT) on a non-empty set X, is a family t of fuzzy
neutrosophic subsets in Xy satisfying the following axioms.

i. On, INE Ty,
il. By, N By, € 7y forany By, By, € Ty,
iii. U ISN]'E T, V {ISNj: JEJ} S 1.

The pair (Xy , Ty) is called fuzzy neutrosophic topological space (FNTS). Every elements of t are called fuzzy
neutrosophic-open sets (FN-open set). The complement of FN-open set in the FNTS (X, ty) is called fuzzy
neutrosophic -closed set (FN-closed set)."”

Definition 2.5 [10]: "Let (Xy , 7y) is FNTS and By= {< X, p,, (X), 05 (X), v, (X) >0 x € Xy }is FNSin Xy . Then
the fuzzy neutrosophic -closure (FNcl) and the fuzzy neutrosophic -interior (FNint) of K5yare defined by:

FNcl(By) =N {Gy: Gyis FN-closed set in X and Ky € Gy},

FNint (By) = U {Gy: Gyis FN-open setin Xyand Gy< By}

Now, the FNcl(}y) is FN-closed set and FNint(ly) is FN-open set in X, . Further,

i. By is FN-closed set in Xy iff FNcl(B5y) = By,

ii. By is FN-open setin Xy iff FNint(By) = Ky."

Proposition 2.6 [12]: " Let (X, Ty) iS FNTS and By, Fy are FNSs in X, . Then, the following properties hold:
i. FNint(By) S Ky and By S FNcl(By),

ii. By S Fy= FNint(l5y) € FNint(Fy) and By SFy= FNcl(By) € FNcl(Fy),

iii. FNint(FNint(Ky)) = FNint(Ky) and FNcl(FNcl(By)) = FNcl(By),

iv. FNint(By N Fy) = FNint(By) N FNint(Fy) and FNcl(Ky U Fy) = FNcl(By) U FNcl (Fy),
V. FNint(1y) = 1y and FNcl(0y) = 0y."
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Definition 2.7 [13]:" Let (Xy , Ty) be FNTS foreach By, Fy € Xy - A fuzzy set Ky is called fuzzy neutrosophic
B"™ — closed set (FNB"™ — closed set ). If FNcl (FNint (Ky)) S Fy Where By € Fyand Fyis an FNS —
open set in Xy . A ¢py is called an fuzzy neutrosophic f'™ open (FNB"™-open set) if and only if 1y — K is an
FNB"™ — closed set."

Definition 2.8[13]:" Let (Xy, ) is FNTS and Ky= {< x, p, (x), o5, (x), g (x) >: x € Xy} is FNS in
Xy .Then, the fuzzy neutrosophic B"™- closure (FNB'™cl) and the fuzzy neutrosophic B ™-interior
(FNB"™int) of B are defined by:

i. FNB"™cl (I55) =N { Gy: Gy is FNB"™ — closed set in Xy and Ky S Gy },
ii. FNB"™int(l5y) = U {Ken: Gy is FNB'™ — open set in Xy and Gy € By }.
Now, FNB ™cl(By) is FNB"™ — closed set and FNB "™int(Ky) is FNS"™ — open set in Xy. Further,

i- Ky is FNB"™ — closed set in Xy if and only if FNS"™cl(K5y) = (Ky),
ii- Ky is FNS'™ — open set in Xy if and only if FNB " ™int(Ky) = (Ky)."

Definition 2.9[14]:" Let (Xy,ty) IS FNTS. Fuzzy neutrosophic set By is called fuzzy neutrosophic
generalized-closed set (FNG — closed set) if FNcl (KBy) € Fy Wherever, By € Fy and F is FN — open set in Xy .
Ky is said to be fuzzy neutrosophic generalized-open set (FNG-open set) in (Xy, Ty) if the complement 1y —
KBy is FNG—closed set in (Xy, Ty)."

Proposition 2.10[13]: "For any FNS in FNTS. We have,

i- Every FN — open set is FN — open set
ii- Every FN — closed set is FNB"™ — closed set,

Definition 2.11 [10]: "Let (Xy, tx) and (Yy, Ty) are two FNTSs. Then, a function 9: (Xy, 7x) — (Yn, Ty) is called
fuzzy neutrosophic — continuous (FN — cont, for short) if the inverses image of every FNOS (FNCS) in (Yy, ty)
is FNOS (FNCS) in (Xy, x)."

Definition 2.12 [10]:" Let (Xy, 7x) and (Yy, Ty) are two FNTSs. Then, a function 9: (Xy, 7x) = (Yn, Ty) is called
fuzzy neutrosophic — contra continuous (FN — ccont , for short) if the inverses image of every FNOS (FNCS)
in (Yy, ty) is FNCS (FNOS) in (Xy, 7x)."

Proposition 2.13 [10]: "Let By is FNS in Xy, Fy is FNS in Yyand 9: Xy — Yyis a function. Then,
971 (In) = 1n, 971 (On) = On,

.97t (y) = x,

. By, €SBy, =9(y,) S9IBy,)andFy, SFy, = U Fn,) € 9t Fny)"
83: Some New Functions in Fuzzy Neutrosophic Topology Functions

States a new concepts in fuzzy neutrosophic topological space and called (fuzzy neutrosophic g"™-continuous,
fuzzy neutrosophic weakly S"™-continuous fuzzy neutrosophic strongly B*™-continuous and fuzzy neutrosophic
irresolute p"™-continuous ) functions.

Definition 3. 1: Let (Xy, Ty) be FNTS for each By, Fy € Xy. A fuzzy neutrosophic set K is called:

i-  Fuzzy neutrosophic weakly §"™- closed set (FNW 8" ™-closed set) If

FNB'™cl(Ky ) S Fy Where 5y S Fy and Fy is a FNSemi—open set in Xy. A By is

called an fuzzy neutrosophic weakly "™ — open set (FNWB"™ — open set ) if and

only if 1y — Ky isan FNWB"™ — closed set.
ii- Fuzzy neutrosophic ~ weakly  generalized B"™ — closed set (FNWGB'™ — closed set) If
FNcl(FNint(spy )) € Fy Where 5y € Fy and Fy is anFNB'™ —opensetin Xy. A Ky is called an
fuzzy neutrosophic weakly generalized 8"™ — open set ( FNWGB'™ — open set ) if and only if 1y — K is an
FNWGB"™ — closed set.
iii- Fuzzy neutrosophic strongly generalized 8"™- closed set (FNSGS"™-closed set ). If FNS ™ cl(Ky ) € Fu
where 5y S Fy and F is an FNGB"™-open set in Xy. A By is called an fuzzy neutrosophic strongly generalized
S’ ™- open set (FNSGB"™-open set ) if and only if 15 — Ky is FNSGB ™-closed set.
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Proposition 3. 2:
i. Every FN — closed set is FNWGS"™ — closed set.
ii. Every FN — closed set is FNSGB"™-closed set.

Proof:-

I- Let KBy is FN — closed set in FNTS(Xy, ty). Then by Definition (2.5) (i).

We have, By= FNcl(Sy) .....(1). And by Proposition (2.6) (i) we get FNint (Ky) S By -..... (2).
But, FNcl (FNint (Ky)) € FNcl( By). By (1) we get, FNcl(FNint (Ky)) € By.

Now, let Fy be FNB"™ — open set such that 5y S Fy.

Then, FNcl(FNint (Ky)) € By S Fu.

Therefore, FNcl(FNint (Ky)) S Fy-

Hence K is FNWGB'™ — closed set in (Xy, Ty).

ii. Similar to proof i.

Definition 3.3: Let (Xy, 1) and (Yy,7,) be any two FNTS. A function 9 : (Xy,7,) — (Yy, 7)) is called fuzzy
neutrosophic B"™-continuous (FNB"™-cont.) if the inverse image of every FN-closed (FN-open) set in (Yy, 7,) is
FNB"™-closed (FNB™-open) set in (Xy, 7,).

Example 3.4: Let X =Y = {a, } define FNSs wy and &y, in Xy as follows:

wy =<x,a,(0.2,0.5,04)> 6y=<x,a; (0.1,0.7,0.4) >,

The family, 1, = {0y, 1y, Wy, Oy }iS FNT.

And, Ay =<y,a;(0.3,0.7,0.6 )>. With the family, T, = {Oy, 1y, Ax } is FNT.
Define 9: (Xy, o) — (Yy, 7y) as follows 9(a,) = a;.

If, Ay =<y,a, (0.3,0.7,0.6 )> is FN-open set in T,.

Then,9 1 (1y — Ay) =<x,a; (0.6,0.3,0.3)> =K.

Now, if Fy =86y=<x,a(0.1,0.7,0.4) > where, Fy is FN-open set in 7, such that, 55 < F. By Proposition (
2.10)(i) . If Fy is FNB-open set. Then, FNint () =0y, FNcl(FNint (Ky)) = Oy.

And, FNcl(FNint (5y)) < Fa-
Since, < x,a,(0,0,1) ><S < x,a,(0.1,0.7,0.4).
Therefore, K, is FNS ™-closed set in 7. Hence 9 is (FNS"™cont.) function.

Theorem 3.5: Let (Xy, 7,) and (Yy, 7,) be any two FNTS. If the function 9: (Xy, 7,,) — (Yy, 7y) is (FN-cont.). Then,
9 is (FNB"™-cont.) function.

Proof:- Suppose that, 9 : (X, 7,) — (Yy, T,) is (FN-cont.) function.

If, Ay is FN-open setin 7, s0, 1y — Ay is FN-closed set in 7,,.

Then, by Definition 2.11. 97*(1, — 4,) is FN-closed set in z,.

By, Proposition 2.10 (ii). We have every FN-closed set is FNB"™-closed set.

S0, 971 (1y — Ay) is FNB ™-closed set in T,.. Hence, ¥ is (FNB"™-cont.) function.

Remark 3. 6: The following example demonstrates that the converse of Theorem 3.5 is not true in general.

Example 3.7: Take, Example 3.4. Then ¥ is (FNS"™cont.) function. But 9 is not (FN-cont.) function. Because
97 1y — W) =<x,a, (0.6,03,0.3)>¢ (1y — 7).
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Definition 3.8: Let (Xy,7,) and (Yy,t,) be any two FNTS. A function 9: (Xy,7,) — (Yy,7,) is called fuzzy
neutrosophic £"™- contra continuous (FNB"™-ccont.) if the inverse image of every FN-closed (FN-open) set in
(Yy,y) is FNB"™- open (FNB"™- closed) set in (Xy, T ).

Example 3.9: Take, Example 3.2. If, Ay=<x,a,(0.6,0.3,0.3)>.

The family, t, = {Oy, 1y, Ax } is FNT.

Define 9: (Xy, ) — (Yy, Ty) as follows ¥(a) = a.

If Ay =<y,a,(0.6,0.3,0.3 )>is FN-open set in .

Then,9~1(Ay)= < x,a,(0.6,0.3,0.3)> = K.

Now, if Fy =6y =< x,a,(0.1,0.7,0.4) > where, Fy is FN-open set in t, such that, 5y S Fy.
By Proposition (2.10) (i). We have, My is FNB-open set.

Then, FNint () =0y, FNcl(FNint (5y)) = Oy.

And, FNcl(FNint (By)) S Fy-

Since, < x,a,(0,0,1) >< < x,a,(0.1,0.7,0.4)>

Therefore, K is FNS"™-closed set int,.. Hence ¥ is (FN B ™ccont.)function.

Theorem 3.10: Let (Xy, 7,) and (Yy, 7,)) be any two FNTS. If function 9: (Xy, T,) — (Yy, 7,) is (FN-ccont.) function.
Then, 9 is (FNS"™-ccont.) function.

Proof:- Suppose that, 9 : (X, 7,) — (Yy, 7,) is (FN-ccont.) function.

If, Ay is FN-open set in 7. Then, by Definition 2.12. 9~*(y) is FN-closed set in t,.

By, Proposition ( 2.10)(ii). Every FN-closed set is FNB"™-closed set.

So, 97(Ay) is FNB ™-closed set in ,.. Hence, 9 is (FNS"™-ccont)function.

Remark 3.11: The convers of Theorem 3.10 is not true in general as shown by the following example:

Example 3.12: Take, the Example 3.9. Then 9 is (FNB "™ccont.) function. But, 9 is not (FN-ccont.) function.
Because 9 1(Ay) =< x,a,(0.6,0.3,0.3)> ¢ (1y — 7).

Remark 3.13: The relation between ((FNS"™-cont.) and (FNB"™-ccont.)) functions is independent, as demonstrated
by the following example:

Example 3.14:

1- Take, Example 3.4. Then, 9 is (FNB"™-cont) function.
But, 9 is not (FNB"™-ccont) function. Since, 9 ~*(Ay)Z Fy-

2- Take, Example 3.9. Then, 9 is (FNS"™-ccont) function.
But, 9 is not (FNB"™-cont) function. Since, 9~ (1y — AN)EZ Fu.

The next theorem shows the condition gave to the Remark 3.15 to give new relations between ((FNS"™-cont.)
and (FNS"™-ccont.)) functions.

Theorem 3.15: Let (Xy, 7,) and (Yy, 7,) be any two FNTS. And 9: (Xy, 7,) — (Yy, T,) is a function. 9 is (FNB"™-
ccont.) iff 9 is (FNB"™-cont.) whenever, every set in 7, is FN- clopen set.

Proof:-Let 9 is (FNB"™-ccont.) function. If, Pn is FN-open set in Ty.
Then, by Definition 3.8. 97(1,) is FNS ™-closed set in 7,.

But, Ayis FN-clopen set in 7y we get, Ay= 1y — Ay is FN-closed set in 7,,. Then, 97! (1y — Ay) is FNS"™-closed set
in 7,.. Hence, by Definition 3.5. 9 is (FNB"™-cont.) function.
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Conversely, the proof is direct.

Definition 3.16: Let (Xy,1,) and (Yy,7,) be any two FNTS. A function 9: (Xy,7,) — (Yy, 7)) is called fuzzy
neutrosophic weakly g"™-continuous (FNWp"™-cont.) if the inverse image of every FN-open (FN-closed) set in
(Yy,7y) is FNWGB™-open (FNWGB" ™-closed) set in (Xy, 7).

Example 3.17: Let Xy= Yy = {a;, b, } define FNS wy in Xy and Ay in Yy as follows:
wN=<x,a, (0.5,0.5,0.4), b, ( 0.5,0.5,0.5) >.

And, the family, t,= {On, In, Ay} be FNT where, Axy=<y,a, (0.5,0.5,0.6 ), b,(0.4,0.5,0.5) >.
And define the family, t,= {On, 1n, Ay} to be FNT in Yy .

Define 9: (Xy, 7o) — (Yy, 7y) as follows 9(a,) = b; and 9(b;) = a;.

If, Ax=<Y¥,a, (0.5,0.5,0.3),b,(0.4,0.5,0.5) > is FN-open set in .

Then, 9™ (1y — Ay)=<x,a, (0.5,0.5,0.4),b,(0.3,0,5,0.5)> = K.

Now, if Fy= wy is FNB™-open set such that, By S Fy.

Then, FNint(By) = On and FNcl(FNint(KBy)) = On. Therefore, FNcl(FNint (By)) € Fa-
Since, < x,a,( 0,0,1),b, (0,0,1) >< < x,a, (0.5,0.5,0.4),b,( 0.5,0.5,0.5) >.

So, Ky is FNWGp"™-closed set in ,.. Hence, 9 is (FNWS"™ cont.) function.

Theorem 3.18: Let (Xy, 7,) and (Yy, 7,) be any two FNTS. If function 9: (Xy, 7,,) — (Yy, 7,) is (FN-cont.) function.
Then, ¥ is (FNWg"™-cont.) function.

Proof:- Suppose that, 9 : (X, 7,) — (Yy, T,) is (FN-cont.) function.

If, 1y is FN-open setin 7y S0, 1y — Ay is FN-closed set in zy.

Then, by Definition 2.9. 971(1y — Ay) is FN-closed set in 7.

By, Proposition 3.2. We have every FN-closed set is FNWGS™-closed set.

S0,971 (1y — Ay) is FNWGp " ™-closed set in 4. Hence, 9 is (FNW"™-cont.) function.

Remark 3.19: The convers of Theorem 3.18 is not true in general as shown by the following example:

Example 3.20: Take, Example 3.17. Then 9 is (FNW"™cont.) function. But ¥ is not (FN-cont.) function. Because
9711y — Ay) =< x,a; (0.5,0.5,0.4),b,(0.3,0,5,0.5) > & (1y — T,).

Definition 3.21: Let (Xy,1,) and (Yy,7,) be any two FNTS. A function 9: (Xy,7,) — (Yy,7,) is called fuzzy
neutrosophic weakly "™-contra continuous (FNWp"™-ccont) if the inverse image of every FN-open (FN-closed)
setin (Yy,7,) is FNWGB"™- closed (FNWGp"™- open) set in (Xy, 7).

Example 3.22: Let Xy= Yy = {a,, b, } define FNS wy in Xy and Ay in Yy as follows:
wN=<x,a,(0.4,0.5,0.5), b,( 0.5,0.5,0.4) >.

The family, 7,,= {On, 1n, Ax} be FNT.

And, Ay=<y,a,(0.5,0.5,0.6),b,(0.4,0.5,0.5) > with the family, t,= {On, In, Ay} tobe FNT.
Define 9: (Xy, 7o) — (Yy, 7y) as follows 9(a,) = b; and 9(b;) = a;.

If, \Ax=<¥,a, (0.5,0.5,0.6),b,(0.4,0.5,0.5) > is FN-open set in t.

Then,®~1(Ay)= < x,a, (0.4,0.5,0.5), b,(0.5,0,5,0.6)> = K.

Now, if Fy= wy is FNB ™-open set such that, Ky S Fy.

So, FNint(Ky) = On and FNcl(FNint(By)) = On. Therefore, FNcl(FNint (By)) € Fy-
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Since,< x,a, (0,0,1),b, (0,0,1) >CS < x,a, (0.4,0.5,0.5),b,(0.5,0.5,0.4).
So,By is FNWGB™ — closed set in t,.. Hence, 9 is (FNW 8 "™ccont.) function.

Theorem 3.23: Let (Xy, 7,) and (Yy, 7,)) be any two FNTS. If 9: (Xy, 7,) — (Yy,Ty) is (FN-ccont.) function. Then,
9 is (FNWg"™-ccont.) function.

Proof:- Suppose that, 9 : (Xy, 7,) — (Yy, 7,) is (FN-ccont.) function.

If, Ay is FN-open setin 7, . Then, by Definition 2.12. 9~"(y) is FN-closed set in t,.

And, by, Proposition 3.2. We have every FN-closed set is FNWGB"™-closed set. S0,97t (1) is
FNWG B ™-closed set in 7. Hence, 9 is (FNW B"™-cont.) function.

Remark 3.24: The convers of Theorem 3.26 is not true in general as shown by the following example:

Example 3.25: Take, Example 3.22. Then 9 is (FNW " ™-ccont.) function. But 9 is not (FN-ccont.) function.
Because 971(Ay) =< x,a; (0.4,0.5,0.5), b, (0.5,0,5,0.6) > & (15 — 1,).

Remark 3.26: The relation between ((FNWp"™-cont.) and (FNWS"™-ccont.)) functions is independent, as shown by
the following example:

Example 3.27:

1- Take, Example 3.17. Then, 9 is (FNWB"™-cont) function. But, 9 is not (FNW"™-ccont) function. Since,
97 (M)E Fi- ) )

2- Take, Example 3.22. Then, 9 is (FNWg ™-ccont) function. But, ¥ is not (FNWpg " ™-cont) function. Since,

97 (In — MW)E Fa-
The next theorem shows the relation between ((FNWg"™-cont.)and (FNWg"™-ccont.)) functions.

Theorem 3.28: Let (Xy, 7,) and (Yy, 7,) be any two FNTS. A 9: (Xy, 7,) — (Yy, 7,) is a function. 9 is (FNwWg"™-
ccont.) if and only if 9 is (FNWp"™-cont.) whenever, every FNS in Ty is clopen set.

Proof:- Let 9 is (FNWp"™-ccont.) function. If, Py is FN-open set in Ty.
Then, by Definition 3.2197(1y) is FNWS " ™G-closed set in T,.
But, Ayis FN-clopen set in 7y we get, Ay= 1y — Ay.

So, 1y — Ay is FN-closed set in z,,. Then, 971 (1y — Ay) is FNWGpB " ™-closed set in t,.. Hence, by Definition 3.18.
9 is (FNB"™-cont.) function.

Conversely; the proof is direct.

Definition 3.29:Let (Xy,7,) and (Yy,7,) be any two FNTS. A function ¥: (Xy,7,) — (Yy,7y) is
called fuzzy neutrosophic strongly 8" ™continuous (FNSB"™-cont) if 9~*(Ay) is FN-closed (FN-open) set in
(Xn, 7,) for every FNSGB"™- closed (FNSGB"™- open) set Ay in (Yy, T,) .

Example 3.30: Let X = {a, } define FNSs wy and Ay in Xy as follows:

wy =<x,a,(0.3,0.4,0.1)>, yy=<x,a,(0.5,0.7,0) >,

The family, T, = {0y, 1y, 0N, Un } 1S FNTS.

And, Ay=<y,a (0.6,0.8,0.1)>be FNS with the family, T,= {On, In, AN} is FNT.

Define 9: (Xy, o) — (Yy, 7y) as follows 9(a,) = a;.

If, Ax=<y,a,(0.6,0.8,0.1 ) >is FN-open set in T, then,

9711y — AN)= < x,a,(0.1,0.2,0.6)> = By. Now if, Gy =<x,0.2,0.3,0.5>.

If, Fy = wy Where, Fyis FNGB" ™-open set such that, 5y S . Then, FNB " ™cl (15y) =Gy and FNB" ™ cl (Ky) S F.
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Since, < x,0.2,0.3,0.5> < <x,0.3,0.4,0.1>. So, K is FNSGB"™-closed set in 7,.. Hence, 9 is (FNSS"™-cont.)
function.

Theorem 3.31: Let (Xy, 7,) and (Yy, 7,)) be any two FNTS. If 9: (Xy, 7,) — (Yy, 7,) is (FN-cont.) function. Then, 9
is (FNSB"™-cont.) function.

Proof:- Similar to proof Theorem 3.18
Remark 3.32: The convers of Theorem 3.31 is not true in general as shown by the following example:

Example 3.33: Take, Example 3.30. Then 9 is (FNSB"™-cont.) function. But 9 is not (FN-cont.) function. Because
9711y — W) =<x,a(0.1,02,0.6)> & (1y — Ty).

Definition 3.34: Let (Xy,7,) and (Yy,7,) be any two FNTS. A function 9: (Xy,1,) — (Yy,T,) is called fuzzy

neutrosophic strongly "™ —contra continuous (FNSB"™-ccont) if 9~1(4,) is FN-closed (FN-open) set in (X, ,.) for
every FNSGB"™- open (FNSGB"™- closed) Ay in (Yy, 1) .

Example 3.35: Let X = {a, } define FNSs wy and Ay in Xy as follows:

wy =< x,a,(0.3,0.4,0.1)>, Yn=<x,4a,(0.5,0.7,0) >,

The family, T, = {Oy, 1y, @y, Un }iS ENTS.

Take, Ay=<1y,a;(0.1,0.2,0.6) > with the family, t,= {On, In, Ay} to be FNT.
Define 9: (Xy, o) — (Yy, 7y) as follows 9(a,) = a;.

If, \Ax=<y,a,(0.1,0.2,0.6 ) > is FN-open set in ry.Then,ﬁ‘l(kN): <x,a,(0.1,0.2,0.6)> = Ky. Now if, Gy =<
x,0.2,0.3,0.5> and F = wy Where, F is FNGS ™-open set such that,

KyE Fy. Then, FNB ™cl (By) =Gy and FNB " ™cl (Ky) S Fy-
Since, < x,0.2,0.3,0.5> S <x,0.3,0.4,0.1>. So, K5 is FNSGB"™-closed set in .
Hence, 9 is (FNSB"™-ccont.) function.

Theorem 3.36: Let (Xy, 7,) and (Yy, 7,) be any two FNTS. A map ¥: (Xy,7,) — (Yy,T,) is (FN-ccont.) function.
Then, 9 is (FNSB"™-ccont.) function.

Proof:- Similar to proof Theorem 3.23
Remark 3.37: The convers of Theorem 3.36 is not true in general as shown by the following example:

Example 3.38: Take, Example 3.35. Then ¥ is (FNWp"™-ccont.)function. But 9 is not (FN-ccont.) function.
Because 971(Ay) =<x,a(0.1,0.2,0.6)> ¢ (1y — T,).

Remark 3.39: The relation between ((FNSB"™-cont.) and (FNSB"™-ccont.)) functions is independent, as shown by
the following example.

Example 3.40:

1- Take, Example 3.30. Then, 9 is (FNSS"™-cont)function. But, 9 is not (FNSS"™-ccont) function. Since,
97 (W)EZ Fi- ) )

2- Take, Example 3.35. Then, 9 is (FNSB " ™-ccont) function. But, 9 is not (FNSB"™-cont) function. Since,

97 (In — AN)E Fav-
The next theorem shows the relation between ((FNSB"™-cont.) and (FNSB"™-ccont.)) functions.

Theorem 3.41: Let (Xy, 7,) and (Yy, 7,) be any two FNTS. If 9: (Xy,t,) — (Yy,7y) is a function. 9 is (FNSB"™-
ccont.) iff 9 is (FNSB"™-cont.) whenever, every FNS in ty is clopen set.

Proof:- Similar to proof Theorem 3.28.
Remark 3.42:
i. The relation between (FNWpS"™-cont.) and (FNS"™-cont.) function is dependent,
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ii. The relation between (FNWS"™-ccont.) and (FNB"™-ccont.) function is dependent.
Remark 3.43:

i- Every (FNSB"™-cont.) is (FNS"™-cont.) function but the converse is not true,
ii- Every (FNSB"™-ccont.) is (FNB"™-ccont.) function but the converse be.

Example 3.44:

i- Take, Example 3.4. Then, 9 is (FNS"™-cont.) function.

But, FNB"™cl (Sy) = < x, 0.6, 0.3, 0.3>. Then, FNB"™cl (K5)Z F-

So, K is not FNSGB " ™-closed set in ,.. Hence, 9 is (FNSB"™-cont.) function,

ii- Take, Example 3.9. Then, 9 is (FNS"™-cont.) function.

But, FNB"™cl () = < x, 0.6, 0.3, 0.3>. Then, FNB"™cl (55)% Fy.

So, K is not FNSGB"™-closed set in 7,.. Hence, 9 is (FNSB"™-ccont.) function.

Remark 3.45: The next diagram shows the relationship between different functions (FN-
cont.),(FN-ccont.),(FNS"™-cont.),(FNWB"™-cont.),(FNSS"™-cont.),(FNS"™-ccont.),
(FNWp"™-ccont.) and (FNSS"™-ccont.). But the convers be.

A Clopen R
FNB ™-cont FNB ™-ccont

Clopen

FN-co Gﬁ FN-ccont
l ‘ Clopen

FNWgB ™-cont ee FNSB"™-ccont

FNSB ™-cont %

Diagram 1. The relationship between different functions (FN-cont.), (FN-ccont.), (FNB"™-cont.), (FNW"™-
cont.),(FNSB"™-cont.),(FNS"™-ccont.), (FNWB"™-ccont.) and (FNSB"™-ccont.).

3. Conclusion

This manuscript introduces a new types of continuity of functions, including fuzzy neutrosophic B"™-continuous,
fuzzy neutrosophic f"™-contra continuous, fuzzy neutrosophic g"™-continuous, fuzzy neutrosophic f"™-contra
continuous, fuzzy neutrosophic strongly 8" ™-continuous, and fuzzy neutrosophic strongly 8"™-contra continuous.
In addition, properties are obtained, and their correlations are compared and evaluated.
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