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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 I.
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

ABSTRACT

In this paper, we defined fuzzy neutrosophic-t,icontinuous, fuzzy
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the relationship between the define functions and studied functions with
their comparative.

[10] introduced of fuzzy neutrosophic continuous
function.

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, wn (X), Gin (X), Vin
(x) >: xe X } where the functions p, o, Vin : X =
[0, 1] denote the degree of membership function
(namely wn(X)), the degree of indeterminacy function
(namely o) (X)) and the degree of non-membership
(namely vy (X)) respectively, of each set Ay Wwe
have, 0 < wn(X) + 6(X) + vy (X) < 3, for each xe
X.

Remark 2.2 [10]: FNS Ay = {< X, tin (X), 03n (X), v
w (X) >: x € X} can be identified to an ordered triple
<X, KNy O 4Ny VN >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), on
(x), vin (x) >1 x € X} and, By = {< X, ppn (X), opn (X),
vpn (X) >: X €X}on X. Then:

I S B IfF g (X) < ppn (X), 0 (X) < o pn (X) and
Van (X) = v gy (X) forall x € X,

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

iii. In-An = {< X, VaNn (X), 1- o) (X), N (X) > X €E
X},

118


http://tjps.tu.edu.iq/index.php/j
https://doi.org/10.25130/tjps.v24i3.382
mailto:nafea_y2011@yahoo.com

Tikrit Journal of Pure Science Vol. 24 (3) 2019

iv. An U By = {< X, Max(un (X), ppn (X)), Max(oaw
(X), apn (X)), Min(vin (X), vpn (X)) >:x € X}, v. Ay N
BN = {< X, Mln( N (X)’ HUpN (X)), Min(o-}\N (X)v OBN
(X)), Max(vin (x), vpn (X)) > x € X},

Vi. [T M= {< X, o (X), 0w (), 1= i (X)>: X € XF,
Vii. <>y = {<x, 1= vin (X), oan (X), vain (X)>: X €
X},

viii. Oy =<x,0,0,1>and 1y =<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. Oy, 1y € T,

ii. }"Nl N ?"NZ € t for any ;"Nll )"NZ €T,

iil.UAET V{M\j]jEJFCE T

In this case the pair (X, 1) 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, 1) 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. Ny, 0y N, Viv > 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: Pn is FN-closed set in X and Ay
C Bn } FNInt (A x) = U { Bn: Bn is FN-open set in X
and By € v }.

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

i. Anis FN-closed setin X iff FNCI (Av) = A,

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

i. FNT()Yl = {[ ] )\'N: }\.N € T},

ii. FNTgp = {<>2Ay: Ay € T}are FNT on X.
Definition 2.7 [10]: If Bn = {<y, upx (¥), opn (Y), Ven
(Y)>:yeY} is FNS in Y. Then, the inverses image of
BN under f, (f (BN) for short) is FNS in X defined by
PPN = {< X T ()0, F o)), )9 >
X € X} where, f- (.uBN)(X) = ppf(x), - (UpN)(X) =
GBNf(X) and f° (VﬁN)(X) = VNf(X)

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

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-t, jcontinuous, fuzzy neutrosophic-ty
continuous, fuzzy neutrosophic-t, contra continuous
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and fuzzy neutrosophic-zq,contra  continuous
functions.

Definition 3.1: Let (X, FNtx) and (Y, FNty,) are
two FNTSs. Then:

i. A function f: (X, FNtx1) = (Y, FNty,) is called
fuzzy neutrosophic- to;continuous (FN-7q,con., for
short) if the inverse image of every FN-open (FN-
closed) set in (Y, FNtyo4) is FN-open (FN-closed)
set in (X, FNtxg1).

ii. A function f: (X, FNTy,) = (Y, FNty ) is called
fuzzy neutrosophic- tg,continuous (FN-tq,con., for
short) if the inverse image of every FN-open (FN-
closed) set in (Y, FNtyo,) 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 By in Y as follows:

A = <X, (04 05) (05 05) (09 06) The family,
Tx = {On, In, An } IS FNT.
And By = <y, (5 ), (o2 2, (o) ) >,

family, T, ={On, 1n, By } is FNT.
Define f: (X, 7o) — (Y, ty) as follows: f(a) = b and
f(b) = a.

a b a b a
If, By =<, (= ), (5=, 25), (o=, =) > is FN-open
setin ty.
- a b a b a b
Then, f(By) = <X, (5 22) (75 5o) (55 02) > €
Tx.

So, fY(Bn) is FN-open set in 7x. Hence, f is (FN-con.)
function.

2- Take, (1) so from 4 we get:
b

The family, FN7x; = {0y, 1n, <X, (04 05) (%, o5
(E E) >} is FNT.

And, from 7, we get:

The family, FN‘L’y01 = {0 In <Y, (G2 29, (55 25,

Defme f: (X, FNrXoll) — (Y, FNty,) as follows:
f(a) =b and f(b) = a.

b
Now, let ny= <y, (05 04) (oL.ls’ 05 (os 06)>|S FN-
open set in FNTyq 1.

. b b
Then, fl(rlN) = <X (04 05) (%v E)l (%: E)

> € FNTxo’l.

So, () is FN-open set in FNTx1. Hence, f is (FN-
To1c0Nn.) function.

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

a b

The famlly, FNTXOZ —{ON, 1N, < X, (01 04) (E' E)'
(E ﬁ) >} IS FNT.

And, from 7, we get:

The family, FNzyo2 ={On, I, <Y, (2, =), (5=, =5),
(& E) >} IS FNT.

Define f: (X, FNtx2) — (Y, FNty,) as follows:
f(a) =b and f(b) = a.

If, ¥n=<y, (a E) (05 E) (E E) > is FN-open

set in FNtyg .
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Then, f (¥y) =
—)> € FNTXOZ

So f(¥y) is FN-open set in FN7y,. Hence, f is (FN-
Tp,c0N.) function.

Theorem 3.3:

Let (X, 7«), (Y, 7y) two FNTSs and f: (X, ) > (Y,
7,) is a function.

i. If, fis (FN-con.) function. Then, fis (FN-
Tp.1c0N.) function.

ii. If, f is (FN-con.) function.
TooC0N.) function.

Proof:

i. Let f be (FN-con.) function. Then,
Bn = {< Y, upn(y), opn(y), vpn(y) >0 yeY } is FN-
open setin 7, so

F2B) = {< %)), T (), T ) (¥)
>: X € X}, where

)9 = s F), T o) (X) = o f(X) and -
) (X) = vy F(X)

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

FN7y01, 50 f 2(n) ={<x, (1)), £ (o) (), -
(1- ) (%) > XE X}

= {<x, P )9, T e, 1- T () (¥) >:
€ X} is FN-open

set in FNt,q 1. By Definition 3.1 (i). Hence, f is (FN-
Tp1C0N.) function.

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

Bn = {<Y, upn(Y), opn(Y), ven(y) > 1 yeY }is FN-
open set in Ty SO

B = {< X, T )09, T (op)(), ) (x) > :
xe X3}, where

f (HBN)(X) = ppn F(X), (UﬁN)(X) =opn f(x) and f°
) () = vy f(X)

is FN-open set in t,. And, by Definition 2.8 we get:
Pn ={<y, 1-vpn(y), opn(y), ven(y) > yeY }is FN-
open set in FNtyg,,

so T’ ) = {<x FHLvp)0), T (o)), f
Yvp)(X) > X € X}

= {<x, 1- T (vp) (%), T (op) (), FH(vpn) > x € X3
is FN-open setin

FN7, By Definition 3.1 (ii). Hence, f is (FN-
Tp.c0N.) 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
in X and By in Y as follows:

<X G o)

b a
0.1 0.4 (E E) (E’

Then, f is (FN-

AN = <X, (04 E) (E 05) (E 0—)>Thefamlly, Tx
= {0\, Iy, An }is FNT.
And, By = <y, (05 04) (05 E) (a E)

family, ty ={Oy, 1n, Bn} is FNT.

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

If! BN < y. (
set in Ty.

b
0.5' 0.4

=), ( —) (— —)>|sFN open

0.5’ 0.5 04" 0.7

TJPS

Then, f2(By) = < X, (=, _) (=, _) (=, _)

0.4 0.5 0.5 0.5 0.7 0.4
> € Tx.
Hence, f is not (FN-con.) function.
But, from 7, we get:
The family, FNTy01 = {On, Iy, < X, (2, ), (=, =),
(E’ E) >}|5 FNT.
And, from 7, we get:
The family, FN7y1 ={0n, In, <V, (05 04) (E E)
(05 06) >} is FNT.

Define f: (X, FNtx1) — (Y, FNty4) as follows:
f(a) =b and f(b) = a.

b b b

a a -
If nN = <Y, (05 04) (El E)l (Ea E) > is FN-
open set in FNzy ;.
- b b
Then’ f 1(I1N) = < X, (04_ 05) (%1 E)l (é! E)

> € FNTXO,l'

So, f (1) is FN-open set in FNtxo4. Hence, fis (FN-
Tp.1c0N.) function.

ii. Let X=Y =a, b} define FNSs Ayin X and Bn
inY as foIIows

M= <, (G ), (=

) (= ) >, The family,

0.1’ 0.5 0.5’ 0.5 0.9' 0.6
={On, 1n, An } is FNT.
Py =<y (02 06) (05 05) (06 09)> Thefamlly’ Ty

={On, 1n, Bn } is FNT.
Define f : (X, ) — (Y, 1y) as follows: f(a)= b
and f(b) =

b a b

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

- b b
Thenl f 1(BN) = < X, (06 02) (%! E)! (%! R)
> ¢ 1x
Hence, f is not (FN-con.) function.
But, from 14 we get:
The family, FNTx2 ={On, In, < X, (ﬁ, &), (%, %),

(=, 2y >}is FNT.

0.9' 0.6
And, from 7, we get:
The family, FNzyo, ={0n, Iy, < ¥, (o 22, (5=, =),

(2 2y >}is FNT.

0.6 0.9

Define f: (X, FNtx2) — (Y, FNty2) as follows:
f(a) =b and f(b) = a.

If, Pn=<y, (0—4 a) (05 E) (06 ﬁ)>'SFN open
set in FNtyg .

1 _ a by ca b
Then, f “(¥n) = X, (01 04) (05 os) (09 06)
> € FNty 2.

So, f }(¥y) is FN-open set in FNTy,. Hence, f is
(FN-74,con.) function.

Remark 3.6:

The relation between (FN-to,con.) and (FN-ty,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-zo;con.)
function.
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But, f is not (FN-74,con.) function. Since, from . we
get:

The famlly, FNTX()Z —{ON, In, <X, (07 a) (05 05)
(E, a) >} IS FNT.

And, from 7, we get:

The family, FNty, ={0n, 1n, <, (06 E) (E E)
(04 07) >} is FNT.

Define f: (X, FNtx2) — (Y, FNtyo2) as follows:
f(a) =b and f(b) = a.

If, ¥y = <y, (06 obs) (ﬁ’ 0%)’(04 07)> is FN-
open set in FNty,.

Then, f (W) = < X, (5, ), (22, 22), (25, ) > €

FNTXO,Z-

2- Take, Example 3.5 (ii). Then, fis (FN-to,con.)
function.

But, f is not (FN-7,4con.) function. Since, from t, we
get:

The family, FNT,01 ={0x, In, <X, (=, 22), (o=, =),
(o= 25) >}is FNT.
And, from , we get:
The family, FN7y01 ={On, 1n, <Y, (35, 22), (5=, 22,
(o= =) >}is FNT.

Define f: (X, FNtx1) — (Y, FNty01) as follows:
f(a) =b and f(b) = a.

b b

If N = <y1 (02 06) (Oa_sv E)V(OS 04)> IS FN-
open setin FNty .

b b
Then, (my) = < x, (&, 02) (o300 (o) > €
FNTXO,l.
Definition 3.8:

Let (X, FN7yx1 ) and (Y, FNtyq) are two FNTSs.
Then:

i. A function f: (X, FNtx1) — (Y, FN1y,) is called
fuzzy neutrosophic- 7gcontra continuous (FN-
Tp.1€c0N., for short ) if the inverse image of every FN-
open (FN-closed ) set in (Y, FNty;) is FN- closed
(FN-open) set in (X, FNty1).

ii. A function f: (X, FNtx2) — (Y, FN1y_) is called
fuzzy  neutrosophic-tgpcontra  continuous  (FN-
TpCcoN., for short) if the inverse image of every FN-
open (FN-closed) set in (Y, FNty,) is FN-closed
(FN-open) set in (X, FNTx ).

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

A= < (09 06) (05 05) (
Tx = {On, Iny An } IS FNT.

Such that, 1n-7y ={1n, On, < X, (—

ﬁ) >}

And, By = <, (05 04) (05 E) (5

family, 7y ={Oy, 1, Bn} is FNT.

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

) >. The family,

0.4' 0.5

), (o=

0.4’ 0.5

2,

05" 0.5

) >.The
0.6 0.9
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b

If, Bn = <y, (05 i (E E) (E E)>'5 FN-open
set in Ty.

Then, f*(By) =< X, (a E) (E E) (E g)
> ElN'TX.

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

2- Let X =Y = {a, b} define FNSsAy in X and
By inY as follows:
A = (04 02) (06 05) (05 07)>The family,
Tx ={0N| 1n, )\N} IS FNT.
From 7, we get:
a b
The family, FN7y 1 = { Oy, 1n, <X, (04 02) (0.6, E)’
(06 08) } is FNT.
SUCh that 1N FNTXOl— {1N1 ONv <X, (06 08) (i,
2, (2>
And Py =<, (ﬁ ﬁ) (05 a) (04 03) >.The
family, T, ={Oy, 1n, Bn } i FNT.
From 7, we get:
. b b
The family, FNtyo, ={0n, 1n, <Y, (08 =), (0‘%5, =),

(£ 2y >}is FNT.

0.2 0.4
Define f: (X, FNtx1) — (Y, FNty ) as follows: f(a)
=band f(b) = a.

If, nn=<y, (08 R) (05 E) (02 0—4)>|sFN open
setin FNTyOl
Then, f*(ny) = <x, (06 08) (0_4 E) (04 02)

lN' FNTX()’]_.

So, f (nn) is FN-closed set in FNTy ;. Hence, f is
(FN-74 sccon.) function.

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

Ay =< (04 E) (E 05

:{ON, 1N! )\N} IS FNT.
From 7, we get:

The family FN7y, = {On, 1In, <
_) (= _) >}is FNT.

0.8' 0.6

SUCh that 1N FNTxoz = {1N! ON,
) (02 04) >}. And,

BN_ (04 07) (05 0.5
={0n, 1n, Bn} iS FNT.
From 7, we get:

The family,
) (04 5) >} is FNT.
Deflnef (X, FN7x2) — (Y, FN1y,) as follows:
f(a) =band f(b) =a.
If, Wy =<y, (-, @) (o
set in FNTyo’z
Then, f *(¥y) =
1N' FNTxo’z.

) (ﬁ 0—) >.The family, 7«

a b a
X, (Ei a)l (Ei

<X, (ﬁoe

), (oo

) ( ) >, The family, ,

0.4' 0.2

2y, (&,

FN7yo2 = {On, In, < 06 08" V05

Y, (—

—) (— —) > is FN-open

0.5’ 0.5 0.4 0.2

<X (o) (50, (52 >

0.8 0.6 0.5 0.5 0.2 0.4
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So, f (W) is FN-closed set in FNzy,. Hence, f is
(FN-74,ccon.) function.

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

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

independent.

iii. The relation between (FN-tq;ccon.) and (FN-
TpCc0N.) 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-toiccon.) function. Since, from

(FN-

Tx We get:

The family, FNty1 ={O0n, 1n, < X, (09 E) (E E)
(01 04) >} is FNT.

Such that, 15-FN7y1 = {In, On, < X, (01 04) (%,
—) (& g) >}.

And from 7, we get:
The family, FNty; ={0n, 1n, <

(E a) >} IS FNT.

b
0.5' 0.4

2, (-, >

05’ 0.5

Y, (= ),

Define f: (X, FNtx1) — (Y, FNty01) as follows:
fl@ =bandf(b)=a
If, =<y (s ;’4) (= ), (55, =) > is FN-
open set in FNtyq ;.
Then, F5() = <X, (5, 25), (o, 22), (25, 2) > ¢
In- FNTyo1,
2- Take, Example 3.9 (2). Then, f is (FN-
Tp.1€c0n.) function.
But, f is not (FN-ccon.) function.
Since, In-Tx ={In, On, < X, (05 07) (0_4 E) (04 02)
>}
Define, f: (X, 7x) = (Y, ty) as follows: f(a) = b and
f(b) =a.

b a b
If BN_ <y1 (08 06) (E’oj)’(u 03)>|S FN- -open
setin ty.
Then, f*(By) = <X, (06 08) (a E) (E 04)
1N' Tx-
ii. 1- Take,

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

The family, FNzxo, ={0y, In, < X, (=, E) (7o 05)
(04 05) >} is FNT.

Such that, 1y-FNTwz = {1y, On, <X, (=, 2), (=,
), () >

And from 7, we get:
The family, FNzy0, ={0x, 1y, <Y, (5, =), (=

0.4 0.1
(ﬁ E) >} IS FNT.

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

=),

0.5' 0.5

TJPS

—) (— —) > is FN-open

0.5' 0.5 0.6 0.9

If, ¥n=<y, (a a) (=
setin FNTyoz

Then f- (‘I"N)— <X, (H a) (E E

1N' FNTxo’z.

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

But, fis not (FN-ccon.) function.

Since, 1n-7x ={1x, On, < X, (08 E) (E E) =
>}

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

If, Bu=<Y, (5, ;) (o
set in .

Then, fY(By) = <X, (=, —) (=,

0.7 0.4 0.5 0.5

), (5> ¢

0.9 0.6

=)

0.4' 0.3

—) (=, —) > is FN-open

0.5’ 0.5 04" 0.2

) () > ¢

0.2 0.4

1N' Tx.

iii. 1-Take, Example 3.9 (2). Then, f is (FN-
Tp.1¢con.) function.

But, f is not (FN-zq,ccon.) function.

Since, from 7, we get:

The family, FNy2 ={On, 1n < X, (G2, ), (= 25),
(05 07)>} is FNT.

Such that, 1v-FNT0, = { I, On <X, (55,25, (5,
—) (= g) ¥

And from 7, we get:
The fam”y, FNT}’O,Z :{ON, 1Nv
(= =) >}is FNT.

Define f: (X, FNty2) — (Y, FNtyp) as follows:
f(a) =b and f(b) = a.

If, ¥n =<y, (06 ob7) (01.15’ %
setin FNTyOZ

Then, f(¥y) = <x, (=

> e 1N-FNTx0’2.

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

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

b
0.6' 0.7

2, (=, 2

0.5 0.4

y, (= ),

), (— )> is FN-open

0.4' 0.3

), (2

03 0.4

2y, (2

04’ 05

)

0.7' 0.6

The family, FNzxo1 ={0n, Iy, <X, (5, E) (o2 05)
(L, 2)>}isFNT.
Such that, 1n-FNTwo1 = {In, Oy <X, (-, 2), (2,

0.6' 0.7 0.5

D (>}
And from t, we get:
The family, FNzy01 ={On, In, <Y, (= o), (25 22),

(& E) >} is FNT.

Define f: (X, FN1yx 1) — (Y, FN1y4) as follows: f(a)
=band f(b) = a

If, =<y, (=
set in FNtyg ;.
Then f- (l’lN) = <X, (ﬁ a) (E o5
1N-FN'L'X0’1.

Remark 3.12:

), (=

0.4' 0.7

—) (— —) > is FN-open

0.5' 0.5 0.6 0.3

2, (=) >

03 0.6
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i. The relation between (FN-ccon.) and (FN-con.)
are independent.

ii. The relation between (FN-zo;ccon.) and (FN-
Tp.1C0N.) are independent.

iii. The relation between (FN-zq5,ccon.) and (FN-
TooC0N.) 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 (By) & Tx.
2- Take, Example 3.2 (1). Then, f is (FN-con.)
function.

But, f is not (FN-ccon.) function. Since, f *(Bn) & 1n-
Tx.

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

But, f is not (FN-7o;con.) function. Since, f (1) ¢
FNTXO,l-

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

But, f is not (FN-toccon.) function. Since, f () &
lN' FNTX()’]_.

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

But, f is not (FN-7o,con.) function. Since, f (¥y) ¢
FNTXO,Z-

2- Take, Example 3.2 (3). Then, f is (FN-tg.coN.)
function.

But, f is not (FN-7,,ccon.) function. Since, f (W) ¢
lN' FNTxo’z.

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, ) and (Y, t,) are two
FNTSs and f: (X, 7x) — (Y,1y) is a function. f is

TJPS

(FN-con.) iff f is (FN-ccon.) whenever, every the
invers image of any FNS in 7y is FN-clopen set in .
ii. Let (X, FN7y1) and (Y, FNtyo,) are two FNTSs
and f: (X,FNty1) — (Y, FNty4) is a function. f is
(FN-7q,con.) iff f is (FN7giccon.) whenever, every
the invers image of any FNS in FNty; is FN-
clopen set in FNtxg ;.

iii. Let (X, FN7y_ ) and (Y, FNty,) are two FNTSs
and f: (X, FNtxo,) = (Y, FNtyg ) is a function.

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

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

Then, by Definition 2.8 f*(Bx) = wy € T

But, wy be FN-clopen set in t,. Therefore, f *(By)
=wy € 1N'Tx-

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

ii. Letf be (FN-toicon.) function. If, ny be FN-
open set in FNtyq ;.

Then, by Definition 3.1(i) f'(nqy) = wy € FNTxgy.
But, wy be FN-clopen set in FNT,o:. So, f (1n) =
wy € 1N' FNTxoyl.

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

Conversely; the proof is direct.

iii. Let f be (FN-tq,con.) function. If, ¥n be FN-open
set in FNtyg 2.

Then, by Definition 3.1(ii) f *(¥x) = wy € FN7x0 5.
But, wy is FN-clopen set in FNTy,. So, f () =
wy € lN' FNTxo’z.

Hence, by Definition 3.8 (ii) f is (FN-tgyccon.)
function.

Conversely; the proof is direct.

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

L
-1 -

G >
T

\.
“1l

v
g

Diagram 3.1
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