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1- Introduction

The concept of fuzzy sets (FS, for short) was
introduced by Zadeh in 1965 [1]. Then the fuzzy set
theory are extension by many researchers.
Intutionistic fuzzy sets (IFS, for short) was one of the
extension sets by K. Atanassov in 1983 [2,3,4], when
fuzzy set give the degree of membership function of
an element in the sets. Then, the intuitionistic fuzzy
sets give a degree of membership function and a
degree of non-membership function. After that,
several researches were conducted on the
generalizations of the notion of intuitionistic fuzzy
sets. The concept of neutrosophy, neutrosophic set
and neutrosophic component was F. Smarandache in
1999 [5]. Then the concept of neutrosophic set (NS,
for short) and neutrosophic topological space (NTS,
for short) define by A. A. Salama and S.A. Alblowi
2012 [7]. In the year 2013 by I. Arockiarani, I.
R.Sumathi and J. Martina Jency [8] define the fuzzy
neutrosophic set. Next, in the year 2014 by L
Arockiarani and J. Martina Jency [9] define the fuzzy
neutrosophic topological space.

The fuzzy neutrosophic sets was define with
membership, non-membership and indeterminacy
degrees. In the last year, (2017) by Y. Veereswari
[10] introduced of fuzzy neutrosophic continuous
function.

ABSTRACT

In this paper, we defined fuzzy neutrosophic-7, continuous, fuzzy

neutrosophic-tgcontinuous, fuzzy neutrosophic-ty contra continuous
and fuzzy neutrosophic-7,,contra continuous functions. Then, we define
the relationship between the define functions and studied functions with
their comparative.

2. Some Basic of Topological Concepts

Definition 2.1 [8, 10]: Let X be a non-empty fixed
set. Fuzzy neutrosophic set (FNS, for short), Ay is an
object having the form Ay = {< X, W (X), O (X), VN
(x) >: xe X } where the functions N, OGN, Vi X =
[0, 1] denote the degree of membership function
(namely yn(x)), the degree of indeterminacy function
(namely o;5 (x )) and the degree of non-membership
(namely vin (X)) respectively, of each set Ay we
have, 0 < wn(X) + ou(x) + Vv (X) < 3, for each xe
X.

Remark 2.2 [10]: FNS Ay = {< X, U (X), 0n5 (X), V
w (X) >: x € X} can be identified to an ordered triple
<X, N, 0N, Van > in [0, 1] on X.

Definition 2.3 [10]: Let X be a non-empty set and the
FNSs Ay and By be in the form Ay = {< x, thn (X), O
(x), van (x) > x € X} and, Py = {< X, upn (%), g (%),
vpn (%) >: x €X} on X. Then:

i S By iff i (%) < ppn (%), 0w (X) < o py (%) and
Von (X) 2 vy (x) forall x € X,

ii. }\'N = BN iff }"N c BN and BN c }\,N,

il In-Av = {<x, vin %), 1= oan (%), (X)) > X €
X},

iv. 7VN U BN = {< X, MaX(HKN (X)a HpN (X))s MaX(O-XN
(%), opn (X)), Min(vyy (%), vpn (X)) >: X € X}, v Ay N
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Bn = {< x, Min( wn (%), ppn (), Min(ow (%), opn
(x)), Max(vix (x), vy (X)) >: X € X},

Vi [ = {<x, in (%), o (%), 1= o (X)>: x € X,
vil. <> Ay = {< X, |- iy (X), on (X), in (X)>: X €
X},

viii. Oy =<x,0,0, I>and Iy=<x, 1, 1, 0>,
Definition 2.4 [10]: Fuzzy neutrosophic topology
(FNT, for short) on a non-empty set X is a family 7 of
fuzzy neutrosophic subsets in X satisfying the
following axioms.

i.On, Iy ET,

ii. }\'Nl N }\'NZ € 1 for any }\'le }LNz ET,

i, UMGET, V{MjJEI}ET.

In this case the pair (X, 7) is called fuzzy
neutrosophic topological space (FNTS, for short).
The elements of 7 are called fuzzy neutrosophic open
sets (FN-open set, for short). The complement of FN-
open set in the FNTS (X, 7) is called fuzzy
neutrosophic closed set (FN-closed set, for short).
Definition 2.5 [9]: Let (X, 7) be FNTS and A y = <x,
W, N, 0n N, Vv > is FNS in X. Then, the fuzzy
neutrosophic-closure (FNCI, for short) and fuzzy
neutrosophic-Interior of Ay (FNInt, for short) are
defined by:

FNCI(Av) = N { Bn: Bn is FN-closed set in X and An
C By}, FNInt (A ) = U { Bn: By is FN-open set in X
and By S Av }.

Note that FNCI(A y) is FN-closed set and FNInt (A
~) is FN-open set in X. Further,

i. Ayis FN-closed set in X iff FNCI (Anx) = An,

ii. Ay is FN-open set in X iff FNInt (Ax) = An.
Definition 2.6 [10]: Let (X, 7) be FNTS on X. Then

i. FNT()J = {[ ] )\'N: >\'N € T},

ii. FN7o,= {<>Ay: Ay € T}are FNT on X.
Definition 2.7 [10]: If By = {<y, upn (¥), opn (¥), Vpn
y)>:yeY} is FNS in Y. Then, the inverses image of
BN under f, (f~ (BN) for short) is FNS in X defined by
(B = = x P9, om0, )0 >
x € X} where, £ (up)(x) = upnf(x), £ (Op)(x) =
GBNf(X) and f~ (VﬁN)(X) = VNf(X)

Definition 2.8 [10]: Let (X, 7,) and (Y, 7,) are two
FNTSs. Then a function f: (X, 74 ) — (Y, 7y) is called
fuzzy neutrosophic-continuous ( FN-con., for short) if
the inverses image of every FN-open (FN-closed) set
in (Y, 7,) is FN-open (FN-closed) setin (X, 7y).
Definition 2.9 [6]: Let (X, 7, ) and (Y, ty) are two
FNTSs. Then a function f: (X, 7o) = (Y, 1y) is
called fuzzy neutrosophic-contra continuous (FN-
ccon., for short ) if the inverses image of every FN-
open (FN-closed) set in (Y, ty) is FN-closed (FN-
open) set in (X, Ty ).

Some New Kinds of Continuous Functions Via
Fuzzy Neutrosophic Topological Spaces

Now, we introduced a new concept in fuzzy
netrosophoic topological spaces and called it fuzzy
neutrosophic-7,continuous, fuzzy neutrosophic-t,,
continuous, fuzzy neutrosophic-7, contra continuous
and fuzzy neutrosophic-topcontra  continuous
functions.
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Definition 3.1: Let (X, FN7y; ) and (Y, FNty,) are
two FNTSs. Then:

i. A function f: (X, FN1y; ) = (Y, FN1y ) is called
fuzzy neutrosophic- 7, continuous (FN-t;con., for
short) if the inverse image of every FN-open (FN-
closed) set in (Y, FNtyg,;) is FN-open (FN-closed)
set in (X, FNtyg).

ii. A function f: (X, FN7yx) — (Y, FN7y,>) is called
fuzzy neutrosophic- 7(,continuous (FN-7(,con., for
short) if the inverse image of every FN-open (FN-
closed) set in (Y, FNty5) is FN-open (FN-closed) set
in (X, FNTXO’z).

Example 3.2: 1- Let X =Y = {a, b}define FNSs Ay
in X and BN in'Y as follows:

A = (04 05) (05 05) (09 06)> The family,
Tx = {ON, lN, )\N } is FNT.

b
And By = <y, (05 04) (05 05) (é’ @) >. The
family, 7y ={Oy, Ix, Bn } is FNT.

Define f: (X, tx) — (Y, 1y) as follows: f(a) =b and
f(b) = a.

a b a b a b
If, Bn=<v, (02 52 (5 02" (5o 09 ~ 1S FN-open
set in Ty.
a b a b
Then, f~ (BN)—<X (04 05) (E’ E)’(E’ E)>e
Tx.

So, £'(Bx) is FN-open set in 7x. Hence, f is (FN-con.)
function.
2- Take, (1) so from 7, we get:

The family, FNTy; = {On, Iy, <X (a E) (E E)
(R E) } 1s FNT.
And, from 7, we get:

. b b
The family, FNty; = {On, In, <Y, (oas 04) (00%5’ E)’
(05 06) >1 is FNT.

Define f: (X, FN1y ;) — (Y, FNty,) as follows:
f(a) =b and f(b) = a.

b a b

Now, let nv= <y, (05 04) (O.S’E) (05 06)>ISFN_
open set in FNTy ;.

-1 _ a b a b
Then, f"(nn) = < x, (04 05) (5359 (5059
> EFNTXO’].

So, f™'(1) is FN-open set in FNty ;. Hence, fis (FN-
Tp con.) function.

3- Take, (1) so from 7x we get:
a b a b

The family, FNTy, ={0n In, <%, (3 ) (50 52)
(E ﬁ) >1 is FNT.
And, from 7y we get:

. b b
The family, FNty, ={Ox, In, <, (ﬁ’ =), (%, =),

(=, —) >} is FNT.

0.6’ 0.9
Define f: (X, FNtx2) — (Y, FNty,) as follows:

f(a) =b and f(b) = a.

b
If, Wy =<y, (i, 5, (
set in FNTyq 5.

a b
0.5’ 0.5

), ( ) > is FN-open

0.6’ 0.9
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a
0.9’

- b
Then, f '(¥y) = <x, (E =),

) (2= ), (

05" 0.5
—)> € FNTX02

So £'(Py) is FN- -open set in FN7x,. Hence, fis (FN-
To,con.) function.

Theorem 3.3:

Let (X, 74), (Y, 7y) two FNTSs and f: (X, 74 ) = (Y,
Ty) is a function.

i. If, f is (FN-con.) function.
To,jcon.) function.

Then, fis (FN-

ii. If, f is (FN-con.) function. Then, f is (FN-
Tp,con.) function.
Proof:

i. Let f be (FN-con.) function. Then,

By = {<y, mpn(y), opn(y), Vpn(y) > yeY | is FN-
open setin Ty, SO

F1BY) = (< x 00, £ (000, )
>: x € X}, where

£ )00 = sy 00, £ (0p)(x) = opfix) and £
wp)(x) = vpx f(x)

is FN-open set in 7,. And, by Definition 2.8 we get:
= {< Y (), opn(y), I-ppn(y) > yeY }is
FN-open set in

FNty,, so f ) ={<x £ () (), £ (a0, £
(1- ) () > XEX}

= {<X’ f (nuﬁN)(X)’ £ (GHN)(X)’
€ X} is FN-open

set in FNt,( ;. By Definition 3.1 (i). Hence, fis (FN-
7o, con.) function.

ii. Let f be (FN-con.) function. Then,

By = {<¥, pupn(¥)s apn(y), Vpn(y) > 1 yeY }is FN-
open set in Ty, so

1B = (<X F )0, £ (@0, £ V(0 > -
XE X}, where

f (HBN)(X) = upn f(x), £ (U p(X) = opy f(x) and f°
() = vy ()

is FN-open set in 7,. And, by Definition 2.8 we get:
N ={<y, 1-vpn(y), opn(y), vpn(y) > @ yeY }is FN-
open set in FNTy,
so (PN = {<x,
(vp)(x) > x € X}
= {<x, I- £ (vpo)(x), £ (o)), T (vpn) > x € X}
is FN-open set in

FNt,,. By Definition 3.1 (ii). Hence, f is (FN-
Tp,con.) function.

Remark 3.4:

The convers of Theorem 3.3 is not true in general
and we can show it by the following example.
Example 3.5: i. Let X =Y = {a, b } define FNSs Ay
inXandBninY as follows

- £ (ap)(0) >: x

I 1vp)X), £ (g, £

A =<X, (04 E) (E E) (E E)>The family, 7«
= {ON, 1N7 }\N } is FNT.
And, By = <y, (E a) (E E) (a 5) The

family, T, ={O, Iy, Pn} is FNT.

Define f: (X, 7x) — (Y, 7y) as follows: f(a) =b and
f(b) = a.

If BN < Y, (
setin Ty.

b a b
0.5 04) (E’E

), ( ) > is FN-open

0.4’ 0.7
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Then, £'(Bw) = < % G550 (555> G702
> ¢ Ty
Hence, fis not (FN-con.) function.
But, from 74 we get:
The famlly, FNTXOl = {ON, IN, <X, (04 05) (E 05)
And from T, we get:

. b b
The family, FNyo,; ={0x, In, <Y, (o= =), (52 22

(E 06) >} is FNT.

Define f: (X, FN1yx ;) — (Y, FN1ty,) as follows:
f(a) =b and f(b) = a.

b a b .
If NN = <y:(05 04) (E’E)’(OS 06)> is FN-
open set in FN7y ;.
. b b
Then, £() = < %, (G5 ), (35,2, (55, 2)

> € FNTX()J.

So, f'(nx) is FN-open set in FNty;. Hence, fis (FN-
To,jcon.) function.

ii. Let X=Y =a,b} define FNSs Ay in X and Py
inY as follows

An==x, (01 os) (os os) (09 06)> The family, 7
—{ON, lN, )\N } lS FNT
B =<y, (02 06) (05 05) (06 09)> The family, z,

—{ON, lN, BN } is FNT.
Define f: (X, 7x) = (Y, 1y) as follows: f(a)= b

and f(b)=a.

b a b

If, Bv= <, (02 06) (E’ E)’ (06 09) > is FN-open
set in Ty.

-1 = b 4 by a b
Then, £7(By) = < x, (06 02) (0.5’ 0.5)’ (0.9’ 0.6)
> € Tx
Hence, fis not (FN-con.) function.
But, from 7x we get:

. b b
The family, FNTx, ={0y, In, <%, (o5 =), (o2, ),
(09 06) >1 is FNT.
And, from 7, we get:

: b b
The family, FNzyy, ={0n, In, <, (i, =), (%, 5,

(06 09)>} is FNT.

Define f: (X, FN7x3) — (Y, FN1y,) as follows:

f(a) =b and f(b) = a.
b

If, Yn=< y,(04 o (E E) (06 09) is FN-open
set in FNTy( .

1 _ a b
Then, £7(¥y) = % (01 04) (05 05) (09 06)
> € FNTXO’z.

So, f ’](‘PN) is FN-open set in FNty,. Hence, f is
(FN-7(con.) function.

Remark 3.6:

The relation between (FN-7,;con.) and (FN-t(,con.)
functions are independent and we can show it by the
following example.

Example 3.7:

1- Take, Example 3.5 (i). Then, f is (FN-7con.)
function.
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But, fis not (FN-7(,con.) function. Since, from 7x we
get:

The family, FNTy, ={0n, 1n, <X, (0 = ﬂ) (E E)
(E E) >1is FNT.
And, from 7, we get:

: b b
The family, FNtyo, ={0y, In, <, (06 =), (%’ =),

(04 07)>} is FNT.

Define f: (X, FN7y,) = (Y, FN1y,) as follows:
f(a) =b and f(b) = a.

b b
If, Wy = <y, (o), (552, (25, 2 > is FN-
open set in FNty .

a b a b
Then, f'(¥y) = <x, (03 06) (52 (5702 ¢
FNTXO,Z-
2- Take, Example 3.5 (ii). Then, fis (FN-t(,con.)
function.

But, fis not (FN-7, con.) function. Since, from 7x we
get:

The family, FNtxo; ={0, 1x, < (a E) (05 05)
(09 05) >} is FNT.
And, from 1, we get:

. b b
The family, FNty,; ={0y, In, <y, (0 > 00" (é, 7o)

(ﬁ 04) >} is FNT.
Define f: (X, FN7x;) — (Y, FNty,) as follows:

f(a) = b and f(b) = a.

<Y (0 2’ 0.6
open setin FNty .
Then, f'(nn) =<x, (
FN7tx,1.

Definition 3.8:

Let (X, FNty; ) and (Y, FNtyy,) are two FNTSs.
Then:

i. A function f: (X, FN1y; ) = (Y, FNty,) is called
fuzzy neutrosophic- 7o contra continuous (FN-
To,;ccon., for short ) if the inverse image of every FN-
open (FN-closed ) set in (Y, FNty ) is FN- closed
(FN-open) set in (X, FNtxo 1 ).

ii. A function f: (X, FN7x,) = (Y, FN1y(_) is called
fuzzy neutrosophic-ty,contra  continuous (FN-
To,ccon., for short) if the inverse image of every FN-
open (FN-closed) set in (Y, FNtyy,) is FN-closed
(FN-open) set in (X, FNtxg2 ).

Example 3.9: 1- Let X=Y= {a, b }define FNSs Ay
in X and Py inY as follows:

A= (09 06) (os os)(
= {ON, IN, )\N } is FNT.
Such that, 1y-x ={1y, Oy, <X, (
b
RSE
And, By = <y, (2 D) (2 D). (=
family, 7y ={0y, 1n, Pn} is FNT.

Define f: (X, 7o) — (Y, 1y) as follows:
and f(b) = a.

b, ,a b a b

) (Ea E)a( _)> is FN-

If, v = 0.8’ 0.4

a b a b
=0 G s

2. ( ) > €

0.6” 0.2

v 05)> The family,

a b a
=0 Gy

), (

0.4’ 0.5

) >.The
0.6 0.9

fla)=Db
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a b

If, Bn = <y, (E’ a) E E) (06 09) is FN-open
set in Ty.

Then, f'(By) =< x, (04 E) (E E) (E &)
> € 1N'TX-

So, £ !(Bn) is FN-closed set in 7. Hence, f is (FN-
ccon.) function.

2- Let X =Y = {a,b} define FNSs Ay in X and
By inY as follows:

A = (04 02) (06 05
Tx Z{ON, IN, )\N} is FNT.
From 7, we get:

) ( ) >.The family,

0.5’ 0.7

The famlly, FNTXOl = { ON, IN, <X, (04 02) (E 05)
a
(06 08) } is FNT.
Such that, 15-FN7y,= {lx, On, <X, (06 08) (&,
EGETEE
And By = <Y, (o ), (2= 25), (o=, =) >.The
family, Ty ={On, 1x, By } is FNT.
From 7y we get:
. a b a b
The famllya FNTYOI :{ONa lNa <ya (E) E)) (E) a))

(E 04) >} is FNT.
Define f: (X, FN1y 1) = (Y, FN1y( ) as follows: f(a)

=b and f(b) =a.

b
If, nn=<y, (%, ﬁ)° (E a) (E 0—4) is FN-open
set in FNTyO 1-

Then, () = <x, (06 08) (0_4 E) (04 02)

lN' FNTXOJ.

So, f '](qN) is FN-closed set in FNty;. Hence, f is
(FN-7y jccon.) function.

3- LetX=Y={a, b} define FNSs Ay in X and
By in Y as follows :

A= ( —) (— —) (— —) >The family, 7«

0.4’ 03" * 0.5’ 0.5”” * 0.8” 0.6
:{ON, IN, )\N} is FNT.
From 7, we get:

The family FNtxp = {Ox, 1y, < X, (02 04) (é,
_) (ﬁ 06) >1 is FNT.
Such that, In-FN7y, = {1, On, <X, (é, &), ( é,
) (oz 04) >}. And,
BN A (04 07) (05 05) (04 02) >. The family, 7,
={0y, 1x, Bn} is FNT.
From 7y we get:
: b
The family, FNtyo, = {On, In, <, (0 - 8) (%,
) (04 02) >} is FNT.

Deﬁne f: (X, FN7yx,) — (Y, FNtyo,) as follows:
f(a) =b and f(b) =a.

If, Wy =<y, (o, 20), (22, 2, (o=

E o8 )>1sFNOpen

0.5’ 0.5"” * 0.4’ 0.2
set in FNTyg,.
1 b a b a b
< —, —), (—, —) >
Then, f7(¥y) = <x, (08 06) (0.5’ 0.5)’ ( 0.2 0.4) €

lN- FNTX()’z.
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So, f'l(‘I’N) is FN-closed set in FN7y,. Hence, f is
(FN-7(5ccon.) function.

Remark 3.10: i. The relation between (FN-ccon.) and
(FN-7,jccon.) functions are independent.

ii. The relation between (FN-ccon.) and (FN-
To,ccon.) functions are

independent.

iii. The relation between (FN-ty;ccon.) and (FN-
To,ccon.) functions are independent.

And we can show it by the following example.
Example 3.11:

i. 1- Take, Example 3.9 (1). Then, f is (FN-ccon.)
function.

But, f is not (FN-7(;ccon.) function. Since, from
Tx we get:

The family, FNTa, ={0n, Iy, <%, (55, E) (o5 05)
(E ” ) >} is FNT.
Such that, 1y-FNTyo; = {Ix, Ox, <X, (o, 5), (=,
E)’ (e E) >}
And, from t, we get:

. b b
The family, FN7y; ={Ox, In, <, (oa5 o2 (%, 02

(— —) >} is FNT.

0.5° 0.6
Define f: (X, FN7x ;) = (Y, FNty ;) as follows:

f(a) =b and f(b) = a.

b
It v =<y, (05 0.4
open set in FNtyq ;.
Then, f'(y) = <x, (ﬁ Y
lN- FNTX()’L
2- Take, Example 3.9 (2).

T,;ccon.) function.
But, f'is not (FN-ccon.) function

2, (2= ), (o=

) is FN-
05’ 0.5

0.5’ 0.6

2, (=), (

0.5’ 0.5

_)(f

ﬁos

Then, f is (FN-

Since, 1n-Tx ={1x, On, < X, (—=
>

Define, f: (X, tx) = (Y, 7y) as follows: f(a) = b and
f(b) =a.

2 (2= ), (o

0.4’ 0.5

=)

0.5” 0.7 0.4’ 0.2

b b b
If, By = <, (0%, oo (%» o2 (0a4 =) > is FN-open
set in Ty.

Then, (B0 = <x. G50 (5 05- (o709 ™ @
IN- Ty

ii. 1- Take,

Example 3.9 (1). Then, fis (FN-ccon.) function.
But, f is not (FN-7j,ccon.) function. Since, from 7x
we get:

The family, FNT, ={0x, In, <%, (o E) (o2 05)
(04 05) >} 1s FNT. ,
Such that, 1x-FNTy = {Ix, Ox, <X, (o2, 25), (==,
—) (s E) >}
And from 7, we get:

. b b
The family, FNzy, ={0x, In, <, (Oa4 7 (%9 oo

(& E) }ISFNT

Define f: (X, FNTx2) = (Y, FNty5) as follows: f(a)
=band f(b) = a.

TJPS

b

If, ¥n=<y, (04 7 (E E) (06 09) is FN-open
SetinFNTy02
Then, f'(¥y) = <x, (01 04) (E E) (E &) ¢

lN' FNTXO’Z .

2- Take, Example 3.9 (3). Then, fis (FN-tq,ccon.)
function.

But, fis not (FN-ccon.) function

Since, Ix-Tx ={1n, On, <X, (
>,

Define f: (X, 7x) = (Y, ty) as follows: f(a) =b and
f(b) = a.

0.8’ 06) (E E) (a E)

b
If, =<, (04 ) (E E) (04 02) is FN-open
set in T,.
Then, £'(By) = <x, (55, 04) (= E) (o5 a) ¢
lN'Tx~

iii. 1-Take, Example 3.9 (2). Then, f is (FN-
Ty,1ccon.) function.
But, f is not (FN-tg,ccon.) function.

Since, from 7, we get:

a b a b

The family, FNty, ={0n, 1n, <X, (E’ E)’ (E’ E)’
(E 07)>} is FNT.
Such that, 15-FNtyg, = { 1x, Oy, <X, (05 07) (:_4’
2, (. Ly,
And, from 7y, we get:

. b b
The famllY? FNT}’OZ :{ONa 1Nn Y, (0a6 0. 7) (Oa_sg a),

(— —) >} is FNT.

04’ 0.3
Define f: (X, FN7x2) — (Y, FNty,) as follows:

f(a) =b and f(b) = a.

b b
If, Wy = <Y (06 07) (o‘.ls’ﬁ) (04 03)> is FN- -open
set in FNTy .
b b
Then, f7'(¥n)= <X, (2, 2), (52 29), (22, 2)

> e lN-FNTXO’z.

2- Take, Example 3.9 (3). Then, f is (FN-7y,ccon.)
function.

But, f is not (FN-toccon.) function. Since, from 7y
we get:

The family, FNTy,; ={0n, In, <X a E) (E E)
( ﬁ E) >1 is FNT.
Such that, 1n-FNTy; = {In, On, <X, (06 07) (%5
) (04 0. 3) =
And from 7y we get:
. b b
The fam]ly’ FNTYOI :{ON’ le <Y, (é’ E)s (ﬁ’ E)y

Deﬁne f: (X, FNTXOJ) — (Y, FN1y,) as follows: f(a)
=b and f(b) = a.

If, nn=<Yy, ( a E) (05 E) (ﬁ E) is FN-open
set in FNtyq ;.

Then, £ (IIN)_ <X (07 04) E E) (03 oe)
lN-FNTx()’l.

Remark 3.12:
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i. The relation between (FN-ccon.) and (FN-con.)
are independent.

ii. The relation between (FN-ty;ccon.) and (FN-
Tp,;con.) are independent.

iii. The relation between (FN-ty,ccon.) and (FN-
To,con.) are independent. And we can show it by the
following example.

Example 3.13:

i. 1- Take, Example 3.9 (1). Then, f is (FN-ccon.)
function.

But, fis not (FN-con.) function. Since, f™'(Bx) & Tx.
2- Take, Example 3.2 (1). Then, f is (FN-con.)
function.

But, fis not (FN-ccon.) function. Since, f 'I(BN) & Ix-
Tx.

ii. 1-Take, Example 3.9 (2). Then, fis (FN-7, ccon.)
function.

But, f is not (FN-7, con.) function. Since, ()
FNTXOJ.

2- Take, Example 3.2 (2). Then, f is (FN-t( con.)
function.

But, f is not (FN-7, ccon.) function. Since, f 1) ¢
IN' FNTXO’I.

iii. 1-Take, Example 3.9 (3). Then, fis (FN-7,ccon.)
function.

But, f is not (FN-tg,con.) function. Since, (P ¢
FNTXO,Z-

2- Take, Example 3.2 (3). Then, f is (FN-t(,con.)
function.

But, fis not (FN-7(,ccon.) function. Since, f Ty ¢
In- FNTy .

Definition 3.14:

Fuzzy neutrosophic subset Ay of FNTS (X, 1) is
called fuzzy neutrosophic-clopen set (FN-clopen, for
short) set if Ay is FN-closed set and FN-open set in
same time.

Theorem 3.15: i. Let (X, 7x ) and (Y, 7y) are two
FNTSs and f: (X, 7x ) = (Y,7y) is a function. f 1is
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(FN-con.) iff f is (FN-ccon.) whenever, every the
invers image of any FNS in 7y is FN-clopen set in Tx.
ii. Let (X, FN7y ;) and (Y, FNty, ;) are two FNTSs
and f: (X,FNty) = (Y, FNty,) is a function. f is
(FN-7¢,icon.) iff f is (FNtg ccon.) whenever, every
the invers image of any FNS in FNrtyg; is FN-
clopen set in FNtx ;.

iii. Let (X, FNTy, ) and (Y, FNty,,) are two FNTSs
and f: (X, FNtx,) = (Y, FN1yq,) is a function.

f is (FN-topcon.) iff f is (FN-tg,ccon.) whenever,
every the invers image of any FNS in FNty,, is FN-
clopen set in FNTyg .

Proof: i. Let f be (FN-con.) function. If, By be FN-
open set in Ty.

Then, by Definition 2.8 f'(By) = wy € .

But, wy be FN-clopen set in 7. Therefore, f 'I(BN)
=w\ € IN-Tx.

Hence, by Definition 2.9 fis (FN-ccon.) function.
Conversely; the proof is direct.

ii. Letf be (FN-to con.) function. If, nn be FN-
open set in FNTy ;.

Then, by Definition 3.1(i) f'(nn) = wn € FN1y.
But, wy be FN-clopen set in FNty ;. So, f 'l(rlN) =
wy € lN- FNTXO,I.

Hence, by Definition 3.8 (i) f is (FN-7( ccon.)
function.

Conversely; the proof is direct.

iii. Let f be (FN-7(,con.) function. If, ¥ be FN-open
set in FNTyq ,.

Then, by Definition 3.1(ii) f'(¥x) = wy € FNty .
But, wy is FN-clopen set in FN7y5. So, f '1(‘PN) =
wn € In- FN1y,.

Hence, by Definition 3.8 (ii) f is (FN-7o,ccon.)
function.

Conversely; the proofis direct.

Remark 3.16: The next diagram showing the
relationship between different functions. But the
convers is not true in general.

N

=t

/

N

4-»-

gl

NG

Diagram 3.1
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