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SOMEWHAT NEUTROSOPHIC /-IRRESOLUTE CONTINUOUS
MAPPINGS IN NEUTROSOPHIC TOPOLOGICAL SPACES

A. VADIVELY?*, C. JOHN SUNDAR?, §

ABSTRACT. One of the strongest form in a neutrosophic open sets is a neutrosophic -
open sets. Based on this open sets, the continuous mapping, open mapping and closed
mapping functions are already defined in neutrosophic topological spaces. Also, the
extension of these mappings called somewhat neutrosophic d-continuous (open) map-
ping functions are defined in previous paper. The concept of somewhat neutrosophic
d-irresolute continuous (open) mapping which is stronger than a somewhat neutrosophic
d-continuous (open) mapping in a netrosophic topological spaces have been introduced
and studied in this paper. Alongside, some interesting properties of those mappings are
given in neutrosophic topological spaces.

Keywords: Neutrosophic §-open set, Somewhat neutrosophic é-irresolute continuous
mapping, Somewhat neutrosophic irresolute §-open mapping.
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1. INTRODUCTION

In mathematics, concept of fuzzy set between the real standard intervals was first intro-
duced by Zadeh [28] in discipline of logic and set theory. The general topology has been
framework with fuzzy set was undertaken by Chang [4] as fuzzy topological space. In 1983,
Atanassov [3] initiated intuitionistic fuzzy set which is a combination of membership and
non-membership values. Coker [5] created intuitionistic fuzzy set in a topology entitled
as intuitionistic fuzzy topological space. In classical topology, the class of somewhat con-
tinuous functions was introduced and studied by Karl. R. Gentry and Hughes B. Hoyle
[12]. Later, the concept of somewhat in classical topology has been extended to fuzzy
topological spaces. Besides giving characterizations of these functions, several interesting
properties of these functions are studied. M. N. Mukherjee and S. P. Shina in [15] was
introduced and studied the concept of fuzzy irresolute continuous mappings on a fuzzy
topological space. The concepts of somewhat fuzzy irresolute continuous mappings [10],
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somewhat fuzzy ~y-irresolute continuous mappings [11] and somewhat fuzzy a-irresolute
continuous mappings [12] on a fuzzy topological space are successively introduced and
studied by Y. B. and others.

The new concepts of neutrosophy and neutrosophic set was introduced Smarandache
[21, 22] at the beginning of 20*" century which has truth value, neutral value and false
value. It has laid the foundation for a whole family of new mathematical theories in both
crisp set and fuzzy set. Salama and Alblowi [17, 18] in 2012, originated neutrosophic
set in a neutrosophic topological space. This gave the way for investigation in terms of
neutrosophic topology and its application in decision making problems [13, 20, 23]. In
[2], the properties of neutrosophic open sets, neutrosophic closed sets, neutrosophic inte-
rior operator and neutrosophic closure operator such as semi open, pre open, a open and
their mappings gave the way for applying neutrosophic topology. M.L. Thivagar et al.
[14] introduced the notion of N,-open (closed) sets and N-neutrosophic topological spaces
and R.K Al-Hamido et al. [1] introduced Neutrosophic crisp topology via N-Topology.
Neutrosophic closed sets as well as Neutrosophic continuous mappings were developed in
[19]. R. Dhavaseelan et al. [6, 7, 8, 9] introduced generalized neutrosophic closed sets,
neutrosophic generalized contra continuous, neutrosophic generalized a-contra continu-
ous and neutrosophic Almost a-contra-continuous functions and studied their properties.
Recently, Rajesh et al. [16] introduced Neutrosophic pre irresolute functions via « and S.

S. Saha [24] defined d-open sets in fuzzy topological spaces. Recently, Vadivel et al.
introduced the neutrosophic regular open sets, neutrosophic d open sets and neutrosophic
d continuous functions in [25]. In his paper [26], neutrosophic -open mappings and neu-
trosophic J-closed mappings are introduced. Also, the concept of somewhat neutrosophic
d-continuous functions and somewhat neutrosophic d-open sets are introduced and studied
in [27].

The main work in this paper is introduced the concepts of somewhat neutrosophic -
irresolute continuous mappings in a neutosophic topological spaces in third section. Also,
in section four, we discussed about somewhat neutrosophic irresolute d-open mappings on
a neutrosophic topological spaces and further some properties of the mappings are also
discussed.

2. PRELIMINARIES

Definition 2.1. [17] Let Y be a non-empty set. A neutrosophic set (briefly, Ngs) L is an
object having the form L = {(y, ur(v),or(y), vr.(y)) : y € Y} where pu, — [0, 1] denote the
degree of membership function, o, — [0, 1] denote the degree of indeterminacy function
and vy, — [0, 1] denote the degree of non-membership function respectively of each element
y €Y totheset L and 0 < ur(y) +or(y) +vi(y) <3 foreach y € Y.

Remark 2.1. [17] A Ngs L = {{y,ur(y),0(y),v(y)) : y € Y} can be identified to an
ordered triple (y. 1z (4). 01(5). v2.(y)) in [0.1] on ¥

Definition 2.2. [17] Let Y be a non-empty set and the Ngs’s L and M in the form
L=y nc(y),on)ve(y)) :y €Y} M = {(y, mm(y), om(y), vm(y)) :y € Y}, then
(i) Oy = (y,0,0,1) and 1y = (y,1,1,0),

C M iff i (y) < e (), o1.(y) < onr(y) & vily) = var(y) iy € Y,
—MifLCMand M CL,

(i) L
L
2 —L={(y,ve(y),1 —or(y), pr(y)) 1y €Y} = L,
L

—e
—-

UM = {(y, max(uL(y), pm(y)), max(or(y), onm(y)), min(vr(y), vm(y))) 1y € Y},
NM = {{y, min(uL(y), ur(y)), min(or(y), om (y)), max(vr(y), vm(y))) : y € Y}

)
i)
ii)
iv)
)
1)

/‘\/‘\
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Definition 2.3. [17] A neutrosophic topology (briefly, Ngt) on a non-empty set Y is a
family W of neutrosophic subsets of Y satisfying

(i) On, Iy € Uy

(ii) LinNLy, € Uy for any L1, Lo € Uy

(iii) YU Ly € UpN,V Ly:xz e X CUy.
Then (Y, ¥y) is called a neutrosophic topological space (briefly, Ngts) in Y. The Uy
elements are called neutrosophic open sets (briefly, Nsos) in Y. A Ngs C is called a
neutrosophic closed sets (briefly, Nycs) iff its complement C° is N;os.

Definition 2.4. [17] Let (Y, ¥y) be Nsts on Y and L be an Ngs on Y, then the neutro-
sophic interior of L (briefly, Ngint(L)) and the neutrosophic closure of L (briefly, Nycl(L))
are defined as

Nyint(L)=| J{I: I € Land Iisa Nyosin Y}

Nocl(L) = ({J: L € J and J is a Nycs in Y},

Definition 2.5. [2] Let (Y, ¥x) be Nsts on Y and L be an Ngs on Y. Then L is said to
be a neutrosophic regular open set (briefly, Nyros ) if L = Ngint(Nscl(L)).

The complement of a Ngros is called a neutrosophic regular closed set (briefly, Ngrcs)
inY.

Definition 2.6. [25] A set K is said to be a neutrosophic
(i) ¢ interior of G (briefly, Nsdint(K)) is defined by Nsdint(K) = |(J{B : B C
K and B is a Ngros in Y}.
(ii) 6 closure of K (briefly, Nsécl(K)) is defined by Nsocl(K) =({J : K C Jand J is a
Ngres in Y.

Definition 2.7. [25] A set L is said to be a neutrosophic d-open set (briefly, Nsdos) if
L = Nyéint(L). The complement of an Nydos is called a neutrosophic ¢ closed set (briefly,
Ngdes) in Y.

Definition 2.8. [19] Let (Y,7n) and (Z,0n) be any two Nts’s. A map h : (Y,7n) —
(Z,on) is said to be a neutrosophic (resp. ) continuous (briefly, NsCts (resp. NsdC'ts))
iff inverse image of every Nyos in (Z,0y) is a Nsos (resp. Ngdos) in (Y, 7x).

Definition 2.9. [26] Let (Y,7n) and (Z,0n) be any two Nts’s. A map h : (X,7n)
— (Y, on) is said to be neutrosophic (resp. ¢) open map (briefly, N;O (resp. Ns00)) if
the image of every Nsos in (Y, 7y) is an Nsos (resp. Ngdos) in (Z,0n).

Definition 2.10. [27] A function b : (X, 7n5) — (Y, on) from a Nyts (X, 7n) into another
Ngts (Y,on) is called somewhat neutrosophic d-continuous (briefly, swN;0Cts) if £ € on
and h=1(§) # 0 implies that there exist a Nsdos ¢ in (X, 7y) such that ¢ # 0 and ¢ <
h=1(€&). That is, Nsbint[h=1(£)] # 0.

Definition 2.11. [27] A function b : (X, 7n) — (Y, on) from a Nsts (X, 7n) into another
Nits (Y, o) is called somewhat neutrosophic §-open (briefly, swN;00) function if £ € Ty
and £ # 0 implies that there exists a Ngdos ¢ in (Y, on) such that ¢ # 0 and ¢ < h(§).
That is, Nsdint[h(§)] # 0.

Definition 2.12. [27] A Ngs £ in a Nsts (X, 7n) is called neutrosophic d-dense (briefly,
N6 D) set if there exists no Ngdcs ¢ in (X, 7) such that £ < ¢ < 1. That is, Nsdcl(§) = 1.
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3. SOMEWHAT NEUTROSOPHIC 4-IRRESOLUTE CONTINUOUS MAPPINGS

Definition 3.1. A mapping h : (Y,7n) — (Z,0n) is called neutrosophic J-irresolute
continuous (briefly, NyirrCts) if h=1(s) is a Nydos on (Y, 7y) for any Nydos ¢ on (Z, o).

Definition 3.2. A mapping h : (Y,7n) — (Z,0n) is called somewhat neutrosophic 6-
irresolute continuous (briefly, swNsdirrCts) if there exists a Nydos & # On on (Y, 7n)
such that &€ < h~1(c) # Oy for any Ngdos ¢ # Oy on (Z,0n).

Remark 3.1. The implications contained in the following diagram are true and the reverse
implications need not be true.

NoirrCts

~

Cts

swNO0Cts

=
S| ¢
¢

FIGURE 1. swN,0Cts function in Nts.

Example 3.1. Let X = {l,m,n} & Y = {x,y, 2z} and define N;s’s X7, X5 and X3 in X
and Y7,Ys and Y3 in Y by

- b By B )
Y= (G5 05 05 (5 0 08 (05 05 08

5’

"0
Then we have 7y = {On, X1, Xo,1n} and oy = {On, Y1, Y5, Y5, 1n}. Let h: (X, 78v) —
(Y,on) be defined by

o
o
ot
ot
o
ot
ot
ot

h(l) =y, h(m) =y, h(n) = y.

Then we have h=1(Y1) = X1, X1 < h1(¥2) = X5 and X; < h=(Y3) = X3. Since X; is a
Nydos on (X, 7n), his swNdirrCts. But h=1(Y3) = X3 is not Nydos on (X, 7y). Thus h
is not a NydirrCts mapping.
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Example 3.2. Let X = {l,m,n} & Y = {x,y, 2} and define Ngs’s X7 in X and Y1 in Y

by
o Om O v Um U
Xl:(X,(ﬂ,“ﬂjﬁ%(i’ﬂ,i)v(ivﬂ’i»’
0.2°0.2°0.277°0.5°0.5°0570.8°0.8"0.8
Hz My Mz Ox Oy Oz Vg Vy Vg
Y= (v, (He By Pay Tz Oy Tz (Ve Py Vs
! < ’(0.4’0.070.4)’(0.5’0.570.5)7(0.6,1.0’0.6)>

Then we have 7v = {On, X1, X{,1n} and oy = {On, Y1, Y, 1IN}, Let b @ (X, 7nv) —
(Y,on) be defined by

h(l) =y, h(m) =y, h(n) = y.
Then we have h~1(Y7) = Ox and h=1(Y1€) = 1y, h is Ns6Cts. But for a Nydos Y7 = Oy
on Y, h=1(Y7) = Oy. Thus h is not a swNsSirrCts mapping.

Example 3.3. In Example 3.1, for a Nyos on Y, h=1(Y]) = X1, X1 < h~}(Y2) = X3 and
X1 < h71(Y3) = X3. Since X7 is a Nydos on X, h is swN,0Cts. But h=1(Y3) = X3 is not
a Ngdos on X. Thus h is not a Ny0Cts mapping.

Theorem 3.1. Let h: (Y, 7n) — (Z,0n) be a mapping. Then the statements

(i) his swNdirrCts.

(ii) If g is a Nydcs of Z > h™1(s) # 1y then there exists a Nydes € # 1y of Y 3 h71(c) < €.
(iii) If £ is a Ng0D set on Y, then A(€) is a Ngd0D set on Z

are equivalent.

Proof. (i) = (ii): Let ¢ be a Nydcs on Z > h™!(s) # 1y. Then ¢ is a Nsdos on Z and
h=1(s¢) = h™1(5)¢ # Oy. Since h is swN dirrCts, 3 Nydos A # 0y on Y > X < h™1(g)°.
Let € = A°. Then & # 1y is Ns0C >

Wi o) =1-h() <1-¢ =¢

(ii) = (iii): Let £ be a NsdD set on Y and suppose h(§) is not Ng0D set on Z. Then 3
Ngdcs s on Z 3 h(€) < < 1. Since ¢ < 1 and h™1(s) # 1y, there exists a Nydcs n # 1x
>

£ <B(h(E) < hY(s) <.
# isa NgoD set on Y. Thus h(§) is a NgdD set on Z.

(iii) = (i): Let ¢ # 0z be a Nsdos on Z and h~(s) # Oy. Suppose there exists
no Ngbo & # Oy on Y > & < h7!(c). Then (h~1(s)¢) is a Ngs on Y > there is no
Ngdcs n on Y with (h71(c)¢) < n < 1. In fact, if 3 Ngdos §¢ 3 6¢ < h™1(s), then it
is a contradiction. Thus (h™1(s))¢ is a NgdD set on Y. So h((h71(s))¢) is a Ns6D set
on Z. But h((h71(c))¢) = h((h71(c))¢) # ¢ < 1. This contradicts to the fact that
h((h=1(s))¢) is NydD on Z. Hence 3 Nsdos £ # Oy on' Y > ¢ < h=!(s). Consequently, h
is swNgdirrCts. O

Theorem 3.2. Let Y] be product related to Yo and let Z; be product related to Z5. Then
the product hy X hy : Y7 X Yo = Z1 x Zs of swNdirrCts mappings hy : Y7 — Z7 and
ho : Yo — Zs is also swNgdirrCts.

Proof. Let \ = \/Z-j (& < ;) be a Ngdos on Zy x Zy where & # 0z, and ¢; # 0z, are
Ngbos’s on Zy and Zs respectively. Then

(hy x ha) 7' A) = \/ (hy (&) % g (55))-
i,J
since hy is swNgdirrCts, 3 Ngdos 6; # Oy, > & < hfl(&-) # Oy,. And, since hg is
swNydirrCts, 3 Nydos 1; # Oy, such that 7; < hy'(s;) # Oy,. Now & x n; < hy (&) ¥
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hy(s;) = (h1 X hg) " (& x ;) and &; x 1n; # Oy, x Oy, is a Nios on Y] X Ya. Thus
\/m.((S,; x 1;) # Oy; X Oy, is a Nydos on Y7 x Ya 3

\ @Gixm) <V (B (&) x by (&)
ij
= (ha x ko)™ (Vi (6 x )
= (h1 x h2) "' (A) # Oy xvs
So, h1 X hg is swNgdirrCts. O

Theorem 3.3. Let h: (Y,7n) — (Z,0n) be a mapping. If the graph g5 : Y — Y x Z of
h is a swNgdirrCts mapping, then h is also swNgdirrCts.

Proof. Let ¢ be a Ny6os on Z. Then h™(s) = 1 Ah7(s) = g5 '(1 x ). Since gs is
swiNdirrCts and (1 x ¢) is a Ngdos on Y x Z, 3 Ngdos £ #0y on'Y >

§< g5t (Ixq)=h""(c) #0x

Thus, h is swNgdirrCts. O

4. SOMEWHAT NEUTROSOPHIC IRRESOLUTE 0-OPEN MAPPINGS

Definition 4.1. A mapping h : (Y, 7n) — (Z,0n) is called neutrosophic irresolute d-open
(briefly, NgirrdO) if h(§) is a Nsdos on Z for any Ngdos £ on Y.

Definition 4.2. A fuzzy mapping h : (Y,7n) — (Z,0n) is called somewhat neutrosophic
irresolute d-open (briefly, swNgirrdO) if there exists a Ngdos ¢ # 0z on Z such that
¢ < h(§) # 0z for any Ngdos £ # 0y on Y.

Theorem 4.1. Let h: (Y,7n) — (Z,0n) be a bijection. Then the statements

(i) his swNgirrdO.
(ii) If £ is a Ngbcs on Y such that h(§) # 1z, then there exists a Ngdcs ¢ # 17 on Z
such that h(§) <¢

are equivalent.

Proof. (i) = (ii): Let £ be a Ngocs on Y such that h(§) # 1z. Since h is bijective and £°
is a Ngdos on Y, h (&%) = (h(£)) # 0z. And, since h is swNyirrdO, 3 Nsdos 6 # 0z on Z
3§ < h(&) = (h(&))°. Consequently, h(§) < §°=¢ # 1z and ¢ is a Ngdcs on Z.

(ii) = (i): Let £ be a Ngdos on Y such that h(§) # 0z. Then £° is a Nydes on Y and
h(§¢) # 1z. Thus there exists a Ngdcs ¢ # 1z on Z such that h(¢¢) < ¢. Since h is
bijective, h (£¢) = (h(£))¢ < <. So ¢¢ < h(£) and ¢ # Oy is a Nsdos on Z. Hence, h is
swiNgirréO. O

Remark 4.1. The implications contained in the following diagram are true and the reverse
implications need not be true.
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‘ NgirrédO mapping ‘

’ swNgirrdO mapping ‘

~

‘ N300 mapping ‘

~

‘ swNg6O mapping ‘

FIGURE 2. swN;00 mapping in Ngts.

Example 4.1. Let X = {[,m,n} & Y = {z,y, 2} and define Ngs’s X; and X5 in X and
Y1 and Y5 in Y by

B Pm Hn On Vi Vm VUn

X1 =(X -n Zm n
! < ’(0.3 0.3’ )’(05 05 0.5)’(0.770.7’0.7»’

My Hm On Vi VUm Vp

Xo = (X, (— — —, —
2 < 7(0.7’0.7 )’(05 05 0.5)’( .3’0.370.3»’

Mo Py Og Oz Vy Vy Vy

Y = (Y, T Zz
1= (OO 0.3’ 00)’(05 05 05>7( 1.0’ .7’1.0)>7

Ha My [z Or Oy Og Ve Vy Vg
B={ (0.0’ 0.7’ 0.0)7 (0.5’ 0.5’ 0.5) (1 0°0.3 1.0)>'
Then we have 7v = {On, X1, X2,1x} and oy = {On,Y1,Y2,1n}. Let h : (X, 7n) —
(Y,on) be defined by
h(l) =y, h(m) =y, h(n) = y.

Then we have Y7 < h(X;) =Y; and Y5 < h(X2) = Ya. Since Y; is a Nydos on (Y,on), h
is swNyirrdO. But for a Nydos Xy on X, h(X3) = Y2 is not Ngdos on (Y,on). Thus h is
not a NyirrdO mapping.

Example 4.2. Let X = {[,m,n} & Y = {z,y, 2} and define Ngs’s X; and X5 in X and
Y1 inY by
He Um Hn 0 Om On Vi VUm Vp
X, = (X (EL Bm Bny (9L Tm Tny (ZL ZmoTn
1= ’(0.3’00 03) (05 0.5’05)’(0.7’1.0’0.7)>
Om O v, Up U
Xp = (X, (4L, Bm Eny (T Fm Zny (L Im

0.570.50.4”7°0.5°0.5°0.5"°0.5"0.5" 0.6

He My Mz O Oy Oy Vg Vy Vg
Y, = (Y, (L2 By Ry 22 Ty ZEN (ZE Y 7E
! (’(0.5’0.5’0.5)’(0.5’0.5’0.5)’(0.5’0.5’0.5)>

Then we have 7v = {On, X1, X{,1n} and oy = {On, Y1, 1n}. Let h: (X, 7n) — (Y,0nN)

be defined by

h(l) =y, h(m) =y, h(n) = y.
Since h(X7) = Oy, h(X:1°) = 1y and h(X2) = Y] are Nsdos’s on (Y,on), h is Nsdo. But
for a Nsdos X1, h(X1) = On. Thus h is not a swNgirrdO mapping.

Example 4.3. In Example 4.1, we have Y1 < h(X;) = Y] and Y3 < h(X3) = Ya. Since V3
is a Ngdos on X, h is swNs;00 mapping. But h(Xs) = Y3 is not Nsdos on (Y,on). Thus
h is not a Ng60 mapping.

Theorem 4.2. Let h: (Y, 7n) — (Z,0n) be a surjection. Then the statements
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(i) h is swNgirroO.
(i) If ¢ is a Ns6D set on Z, then h='() is a N,dD set on Y

are equivalent.

Proof. (i) = (ii): Let ¢ be a Ny0D set on Z. Suppose h~1(s) is not Ns6D on Y. Then
3 Nyes € on Y such that h=1(s) < € < 1. Since h is swN4irrdO and &€ is a Nydos on
Y, 3 Ngbos 6 # 0z on Z 5 6 < h(Ngint®) < h(£°). Since h is surjective, § < h () <
h (h_1 (gc)) = ¢¢ Thus 3 Nydcs 0¢ on Z such that ¢ < 6¢ < 1. This is a contradiction. So
h=Y(s) is Ny6D on Y.

(ii) = (i): Let & be a Nsdos on Y and h(§) # 0z. Suppose 3 no Ny00 ¢ # 0z on Z >
¢ < h(€). Then (h(£))¢is a Nss on Z 3 3 no Ngdes § on Z with (h(£))¢ < § < 1. This
means that (h(£))¢is NsdD on Z. Thus h=t ((h(€))¢) is NgdD on Y. But h=! ((h(£))¢) =
(h=1(R(€)))° < &° < 1. This contradicts to the fact that h=!(h(£))¢ is Ny6D on Y. So,
hence 3 Ngdos s # 0z on Z 5 ¢ < h(§). Hence, h is swNgirrdO. O

5. CONCLUSIONS

We have studied the concepts of somewhat neutrosophic d-irresolute continuous map-
pings in Ngts is introduced and studied in this paper. Also, we discuss about a somewhat
neutrosophic irresolute d-open mappings in a Ngts. In future, neutrosophic d-irresolute
mapping in a Ngts can be extended. Also, this can be carried out to be neutrosophic
0S8 mapping, neutrosophic P mapping, neutrosophic 65 mapping such as continuous and
irresolute in a neutrosophic topological spaces.
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