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Abstract

Aim of this present paper is, the notions of Neutrosophic pre-a-irresolute open & closed mappings, Neutrosophic
a-irresolute open & closed mappings, Neutrosophic semi-a- irresolute open & closed mappings and Neutrosophic
pre-f-irresolute open & closed mappings are introduced and Besides giving characterizations of these mappings

and several interesting properties of these mappings are
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1. Introduction

C.L. Chang [7] was introduced fuzzy topological space
by using . Zadeh’s L.A [23] (uncertain) fuzzy sets. Further
Coker [8] was developed the notion of intuitionistic fuzzy
topological spaces by using Atanassov’s [1] Smarandache [7]
was defined the Neutrosophic set of three component (¢, £, i)
= (Truth, Falsehood, Indeterminacy). The Neutrosophic crisp
set concept converted to Neutrosophic topological spaces by
A.A. Salama [20]. 1. Arokiarani [2] et al, introduced
Neutrosophic «-closed sets. K. Bageerathi [11] was
developed to the concept of semiopen set and V.

Venkateswara Rao [22] et.al., are introduced by pre open sets
in Neutrosophic topological space.

In this paper, the concepts of Neutrosophic pre- «
-irresolute open and closed mappings, Neutrosophic
a-irresolute open and closed mappings, Neutrosophic
semi-o-irresolute  open and closed mappings and
Neutrosophic pre-f-irresolute open and closed mappings are
introduced and studied. Besides giving characterizations of
these mappings, several interesting properties of these
mappings are also given.

2. Preliminaries

In this section, we introduce the basic definition for
Neutrosophic sets and its operations.

Definition 2.1 ([8]). Let 5”1\1, be a non-empty fixed set. A
Neutrosophic set A 7 is the form

Ay]&, ={< é*aHA_yA.](‘g*)aGAyAII (é*),YAy}\ll (EX) > &5 e A

Where p1,1(E7) : Iy = [0,1], a1 (E7) - Iy = [0,1],
Vg, (%) : SN —[0,1] are represent Neutrosophic of the
N

degree of membership function, the degree indeterminacy and
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the degree of non membership function respectively of each
element £* € .7y to the set A g1 with

0< “A'yl\ll (é*) +O—Ay}\l] (é*) +}’A_y1\|] (‘5*) <1

This is called standard form generalized fuzzy sets. But also
Neutrsophic set may be

0< ”A'yz\l/ (é*) +O'AyAII(C*) +}’Ay]\|] (é*) <3.

Definition 2.2 ([8]). Each Intuitionistic fuzzy set A 7 is a

non-empty set in YAI, is obviously on Neutrosophic set having
the form

Ay =A<y (€. (1= (a (E) 41,y (67)),
W, (E)>1E" € A,

Definition 2.3 ([8]). We must introduce the Neutrosophic set
Oy and 1y in YAI, as follows:

Oy ={< &%, 00,1 >: & €70}
and

Iy={<&" 1,1,0>: & € AL

Definition 2.4 ([8]). Let 5’]\'] be a non-empty set and
Neutrosophic sets A 7 and B 7 in the form NS

Ay =18 b (6,01, () (€9) > & €A
and
By = (<& s, (E),0m,, (6., (6> & € 7))
defined as:
1. Ayzé - BYA& & “A/Al/(é*) < iy
o, (&%) and 0, (6 2w, (&
2. Agﬂl\l[ = {< 5*a YAyl\ll(é*>7 GA(/[\ll(é*),“Ay)\ll(é*) >
£ e Sy}
3. Ay]\l] N B&”)\l, = {< 5*; :uAy[}/(g*)) /\ﬂB‘V[&(é*),

GA‘yl\ll (é*)) A GB.VA'] (g*)r YA‘VI\]/ (é*) \ ’}/B'yl\ll (é*) > é*
€RL}

4. Aé’[\lf UBEVI\I/ = {< é*a NAyAl[ (é*) \/lJ'ByA]/ (5)7 GA'%&/ (5*)
N O-By//\l/ (‘5*)’ YAyl\l/ (é*) A YByl\ll (é*) > '5* € y]\ll}

Proposition 2.5 ([8]). For all ij\l/a”dBy[\l/ are two

Neutrosophic sets then the following condition are true:
1 (A g NB )= (Ag1) U (B ).

2. (A{yl\ll UB(V;I\})C: (Ay}\l/)c N (BVAII)L

spaces — 1796/1806

Definition 2.6 ([18]). A Neutrosophic topology is a non -
empty set 171\1, is a family ™, of Neutrosophic subsets in 5”1\1,

satisfying the following axioms:

1. Oy, 1y € TNV;\IJ
2. Gy& ﬂHy& € ’L’Ny}b for any GyllV,Hy]N € ’L’Ny}b
3. Ui Giy]g/ € TNV’]}, for every Gi_yl\ll € TNR}V’i eJ.

The pair (YAI,,TNy]) is called a Neutrosophic topological
space. N
The element Neutrosophic topological spaces of W, are
“N

called Neutrosophic open sets. It is denoted by NOSY,&,.
A Neutrosophic set A 7L is closed if and only if Acy,] is
<N

Neutrosophic open. It is denoted by NCSYI\l,.
Definition 2.7 ([20]). Let (.7, ) be Neutrosophic
“N

topological spaces.
Ay =< 8"ty (E7).0n, ()1, (E9) >: 8" € A)

be a Neutrosophic set in /5

1. Neu-Cl (Aylé) =1 ﬂ{Ky]\l] Ky is a {Veutrosophlc
closed set in Sy and Ay[\l] C Ky;]\l]} It is denoted by
Cl A
Neu 5/’1\1,

2. Neu-lnt(Ayl\ll) = U{Gy}z\l] : G 5 is a Neutrosophic open
set in 5’]\1, and Gy}\l/ C Ayl\ll}. It is denoted by {\ﬁ’e’uAyAll.

3. Neutrosophic semi-open if A 51 C o (il\r;éuAyA‘,))' It is
denoted by NS0S.7}).

4. The complement of Neutrosophic semi-open set is called
Neutrosophic semi-closed.
5. Neus-Cl (Ayi\ll) = ﬂ{KyAl] /Ky;}& is a Neutrosophic semi

closed set in 5”]\1, and Ay]\ll - KV/\'/}' It is denoted by

SCl
NeuAQVI\],'

6. Neus-]nt(AyAll) = U{Gy[\l/ : G 4 is a Neutrosophic semi
open set in 5”1\1, and Gyler - Ay]\l]}. It is denoted by

Sint
NlZuA,VAII'

7. Neutrosophic a-open set if A 1 C i (L (iN"QllAyl\ll)).
It is denoted by N*0S.7}.

8. The complement of Neutrosophic o-open set is called
Neutrosophic o.-closed.

9. Neuo — Cl(Ayl\ll) = ﬁ{K‘yAl] : KA"’AIJ is a Neutrosophic
a-closed set in ;7,\} and Aylez - K71\1/ }. It is denoted by

acl
NeuAy’Al/‘

1796
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10. Neuo flnt(AR].v) = U{Gy}\l] Gy isa Neutrosophic
_ . 1 C ] .
a ' topen set in Sy and Gy/g/ C Ay& }. It is denoted by
N
aNquYAl,'
11. Neutrosophicpre open set ifAyAl/ Cim (g,leuAyAll). It is
denoted by N0S.7).

12. The complement of Neutrosophic pre-open set is called
Neutrosophic pre-closed.

13. Neup-C](Ayl\g) = ﬁ{KAy1 : Ky, is a Neutrosophic
“N “N

p-closed set in 5’1\1, and Ay[\l] - Ky[\l]}. It is deoted by
pcl
NeuAYAII'

14. Neup-Int (AR}V) = U{GAyl : G, is a Neutrosophic
“N “N

p} -open set in y}\} and G‘y’]\ll - A'—VA'/}' It is denoted by
pint
NeuAYAl,'

Definition 2.8 ([9]). Take X\,X), X} are belongs to real
numbers 0 to 1 such that 0 < X} + X, +X, < 1. An
Neutrosophic point f(X,%,X%) is Neutrosophic set defined

by
YD VAR YA
/,E/ — ( 1242+43)»
2 3) {(0,0’1)7

=1
S+,

Take (X1,X2,X3) =< f5,,fs,. /55 >, Where f5,.fs,.fz, are
represent Neutrosophic the degree of membership function,
the degree indeterminacy and the degree of non-membership
function respectively of each element £* € 5”}\} to the set

f( /1’

Az

Definition 2.9 ([9]). Let 71\} and 7 be two finite sets. Define
VS SR

Ag={<e, uAyﬁ(G),GA%(G),}/A,?%(G)) >:10 € 7%}

isan NS in 5”]%, then the inverse image(pre image) Ay}% under
yy is an NS defined by

vilAg) =
< §*7W171FLAV}% (5*)>W1716Ay}\2] (é*)7w171YAy]\2, (é*) : é* € yl\l’ >

Also define image NS
U=<& uy(&),0u()w(€): & esy>
under Y is an NS defined by

vi(U) =
< 97Wl(uAyﬁ(e))aWI(GAy}%(e))awl(yAy[%(e) GRS y[\zl >

1797
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where
supha . (6%), i wi ' (0) # 9,
Vi (uA,ﬁ(@)) = E ey (0)
0, elsewhere
supos . (6%), i wi'(0) # ¢,
V101, (0)) = )
0, elsewhere
inf(a,, (6%),  ifw;'(6) # 0,
Vi1, (0)) = £ cyrl(0)
0, elsewhere
Definition 2.10 2D. A mapping

v (A TN:’}\I/) — (yl\%JNyAz/) is called a

1. Neutrosophic  continuous  (Neu-continuous) if
v ! (Ayﬁ) € NCS.%y whenever Ay € NCS. 2.

2. Neutrosophic a-continuous (Neu o—continuous) if
Wi (Ay2) € N*CS. whenever A > € NCS.7.

3. Neutrosophic semi-continuous (Neu semi-continuous)
ify;! (Ay;%) € N°CS.Sy whenever A ;> € NCS.SR.

Definition 2.11 zn. A
Vi (v ) = (PR v, ) is called a
7 72

mapping

1. Neutrosophic open map if l//l(Ay)A]/) € NOS7}
whenever A € NOSy.
“N

2. Neutrosophic a-open map if Y (AL%\'/) € N¥OS.7%
whenever A€ NOS.}.

3. Neutrosophic pre -open map if Y (Ay]\ll) € NP0S.72
wheneverAy& € NOSSy.

4. Neutrosophic B-open map ify (Ay}g]) € NPOs.73
whenever A € NOS.Sy.

3. Neutrosophic PRE-«,SEMI-a and
PRE-{ Irresolute Open Mappings

In this section, we introduce the Neutrosophic PRE-«,
SEMI-a¢ and PRE-f Irresolute Open Mappings and its
properties.

Definition 3.1. A mapping A : (R}, 3}) — (R},3%) and
A% is said to be

1. Neutrosophic Pre-o irresolute open (Neutrosophic
pre-o -irresolute closed.) mapping if AY (V) is an
N®OS(N®CS) in (R%,32%) for every NPOS(NPCS)V,;
in (%Y, 33)-

20,
0t
N5z

w;: [s
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2. Neutrosophic a-irresolute open mapping
(Neutrosophic o-irresolute closed) mapping if MV V1)
is an N®OS(N®CS) in (R%, S%) for every
N®OS(CS)Vy in (RY, ).

3. Neutrosophic semi- o-irresolute open (Neutrosophic
semi-a -irresolute closed.) mapping. if Y (Vi) is an
NYOS(N*CS) in (R}, S%) for every
N7 OS(NZCS)Vy in (RY, S)).

4. Neutrosophic pre-B-irresolute open (Neutrosophic
pre-B -irresolute closed.) mapping if A (V1) is an
NBOS(NBCS) in (R%,,33) for every NPOS(NFCS)V;
in (RY,3N).

Proposition 3.2. Every Neutrosophic Pre-o (Neutrosophic
a and Neutrosophic semi-&) irresolute open mapping is
Neutrosophic o-open mapping.

Proof. Let A% : (R}, 3L) — (M}, 3%). Assume that AY is
Neutrosophic pre-a (Neutrosophic o and Neutrosophic
semi-Q) -irresolute open mapping. Let V| be N OSiR}V. Since

every NOSR! is an NPOSRL,(N*OSRL and N7 OSRL).
Yy N N N

Take V) is an NPOSRY (N7 OSR), and N7 OSR)). As ALY
is an Neutrosophic pre-a (Neutrosophic- o and Neutrosophic
semi-a, resp.) irresolute open mapping. A% (Vi) is an
N*OSR3,. Hence AY is Neutrosophic « — open
(Neutrosophic o and Neutrosophic semi-) mapping. O

Remark 3.3. The above converse of the Proposition necessity
not be true as shown by the following below examples.

Example 3.4. Let EH}V = Aapbpcy} = 9%]2\, then
1 _ 2 __
Sy = {ONaAm}Va In}, Sy = {Ow, Bm}\,v Cmfva Bmfvucm%,’

Bm%, N lezv , I} are Neutrosophic Ts on R}, and R%, where

Agy = {< ¥, (41,0.5,05,0.5), (61,0.4,0.5,0.6), (¢4,0.6,0.5,0.4)

>xeRy}

Bg ={<, (a1,0.5,0.5,05), (5,,03,0.5,0.7), (¢4,0.6,0.5,0.4)
> yeRN}

Coy, = {< ¥, (@2,02,0.5,0.7), (b,0.4,0.5,0.6), (c4,0.3,05,0.7)
>;yeRy}

Dy = {<x, (41,0.5,0.5,04), (b4,0.4,05,0.5), (¢4,0.6,0.5,0.4)
> xeRN ).

Define an Neutrosophic mapping

MV : (9‘{}\,, 30— (ER%, 3,2\,) by Ajv(an) =ay,, Mv(b,,) = by,
A% (cn) = cp. Then lﬂV(Dm}v) is an N*OSR%, and AQV(DER}V)
is an NP OSSR,ZV. Therefore MV is Neutrosophi o.— open
mapping and Neutrosophic-open mapping. Dm}v is an
Neutrosophic in RY,. Also Dm}v is N“OSRY,. Thus Dm}v is
NPOSRY, and N OSRY. AN (Dyy ) is not N*0SRY. Hence
MV is not Neutrosophic o-irresolute open mapping, not

Neutrosophic pre- o -irresolute open mapping and not
Neutrosophic Semi- a— irresolute open mapping.

spaces — 1798/1806

Proposition 3.5. Every Neutrosophic Pre-o« Neutrosophic
and Neutrosophic semi-, resp.)-irresolute open mapping is
Neutrosophic-open mapping.

Proof. Let AY : (R}, S)) — (R%, 3%). Assume that 7 is
Neutrosophic pre- o (Neutrosophic o and Neutrosophic
semi-(.)-irresolute open mapping. Let V| be N OSSR}V. Since
every NOSR), is an NPOSR)(N*OSR) and N7 OSR),
resp) Vi is an NPOSRL (N*OSR), and N7 OSR)). As AY is
an Neutrosophic pre-a (Neutrosophic a— and Neutrosophic
semi-Q-, resp.) irresolute open mapping. A% (V1) is an N*OS
in %%. Hence AY(V;) is an NPOS in %%. Hence AY is
Neutrosophic f3-open( Neutrosophic & and Neutrosophic
semi-Q) mapping. O

Remark 3.6. The above converse of the Proposition necessity
not be true as shown by the following below examples.

Example 3.7. Let R) = {an,by,cn} = 9{12\, and let
SII\/ = {ON’ASR}V’ lN}, 312\, = {ON7 Bmzzv’lN} be a two
Neutrosophic Topological spaces on ER}V and 9%]2\, Where

Agy, = {< %, (a,0.5,0.5,0.3), (,0.3,0.5,0.5), (cx,0.4,0.5,0.6)
>xeRy},
Byg = {< (41,04,05,0.6),(,0.4,05,03),(c,,02,05,0.6)

>1yeRN),

Define an Neutrosophic mapping
M; D (RSN — (9‘{12\,,312\,) by A% (ay) = dn, Mv(bn)' = bln,
A (cn) = cn. Take Agy is Neutrosophic Open set in Ry
Then A (Ay) is an NP OSRY,. Thus MY is Neutrosophic-open
mapping. But not Neutrosophic Pre-a (Neutrosophic and
Neutrosophic semi-o)-irresolute open mapping.

Proposition 3.8. Every Neutrosophic pre-o (Neutrosophic
semi-ot) irresolute open mapping is Neutrosophic- irresolute

open mapping.

Proof. Consider, A% (RL,34) — (R3,3%) s
Neutrosophic pre-a (Neutrosophic semi-.) - irresolute open
mapping. Let V; be N*OSR),. Since every N*OSR), is an
NPOSR), (NSOSR),). Then V; is an NPOSR), (N7 OSR),).
As MV is an Neutrosophic pre-o (Neutrosophic semi-o resp.)
-irresolute open mapping, A% (V}) is an NOS®R3,. Hence A%
is Neutrosophic-irresolute open mapping. O

Remark 3.9. The above converse of the Proposition necessity
not be true as shown by the following below examples.

Example 3.10. Let RY, = {an,by,cn} = N3 and take, 3}, =
{ONvAm}vv In},3% = {0y, By, 1y} are a two Neutrosophic

S408%72

=

1798
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Topological spaces on 9%}\, and 9%,2\, where
Amb ={<x,(a,,0.5,0.5,0.3),(b,,0.3,0.5,0.5),
(¢r,0.4,0.5,0.6) >;x € R},
Bmlzv = {<y(a,,0.4,0.5,0.6),(b,,0.4,0.5,0.3),
(¢n,0.2,0.5,0.6) >;y € R} 1,
C%}lv ={<x,(ap,0.4,0.5,0.5),(b,,0.6,0.5,0.3),

(cn, 0.7,0.5,0.3) >;x € Ry}

Define an Neutrosophic mapping
ARy, Sh) — (R, SR), A (an) = an AY(by) = by,
AN (cn) = CnAg1 s an Neutrosophic Open set and N*OSR},.
Hence A_I}I(Am}v), is an N®OSR3. Thus AN s
Neutrosophic-irresolute open mapping.  Then Cm}v is
NPOSR), and QLQV(CER}V) is an NPOSRY. Thus AY is
Neutrosophic pre-B-irresolute open mapping. But A% (szlv )
is not N*OSR%. Hence A% is not Neutrosophic
pre-o-irresolute open mapping.

Example 3.11. Let R} = {a,, b, }, N3, = {cn,dy} and take,

Sy = {ONrAm}V, In}, Sy = {Ow, By, In}

are two Neutrosophic Topological spaces on SR}V and 9%,2\,
where

Agy = {<%,(4,,0.4,0.5,0.5), (5,,0.3,0.5,0.6) >;

xe 9%]1\,},

By = {<3,(c2,03,0.5,0.6), (d1,04,0.5,0.5) >;
y € Ry},

Coy, = {< %,(@2,04,0.5,0.5), (b,0.6,0.5,0.3) >;
xe R}

is in Neutrosophic R'N. Define an Neutrosophic mapping
M\' : (RIv, 3IV) — (R, Slz\,)ﬁ.ﬂv(an) = c,,,lﬁ’(b,,) =d,.
Then Ag, is an NOSR), and N*OSR),. Therefore AY is
Neutrosophic a-irresolute open mapping. and also CERIIV is an
N7 OSR). Hence lﬁv(Cm}v) is not in N*OSR3, and A is
not Neutrosophic semi-o-irresolute open mapping.

Proposition 3.12. Every Neutrosophic pre-o irresolute open
mapping is Neutrosophic pre--irresolute open mapping.

Proof. Consider, AY : (R}, Sy — (R, 33) is
Neutrosophic pre-o¢ irresolute open mapping. Let V| be
NP OS%}V. As MV is an Neutrosophic pre-¢ irresolute open
mapping, AY (V) i NYOSR%. H AN (wvy) i
pping, A(V1) is an v- Hence AY(Vp) is an
NP OSR,. Hence A% is Neutrosophic pre B-irresolute open
mapping. O

Remark 3.13. The above converse of the Proposition
necessity not be true as shown by the following below
examples.

1799
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Example 3.14. Let R}, = {a,,by,c,} = Ry and take 3}, =
{01\/7Am11v7 In}, 3% = {0n, Byz 1y } are a two Neutrosophic

Topological spaces on D‘i}\, and 9‘%12\, where

Agy ={<%,(2,,05,05,03),(5,,03,05,05),

(¢n,0.4,0.5,0.6) >:x € KL},
By = {< . (an,0.4,0.5,0.6), (b4,0.4,0.5,0.3),

(ca, 0.2,0.5,0.6) >y € R},
Cory, = (<%, (4,,04,0.5,0.5), (5,,0.6,0.5,0.3),

(¢4,0.7,0.5,0.3) >;x € R}

is in neutrosophic 99{]1\, Define an Neutrosophic mapping
)’Q’ DRy, Sy) — (%, SR) by AQv(an) = bn,
ljv(b,l) = c,,,?LjV(c,,) = a,. Here A%}v is an
NeutrosophicOpen set and, NO‘OSER}\,. We get, AQV(A%]V), is
an N*OSR}, in Ry. Thus A Neutrosophic- irresolute
open mapping. Finally Cm[lv is NPOSR),. We get MV(Cm}V) is
an NB OSi)‘i[ZV. Thus MV is Neutrosophic pre-B-irresolute open
mapping. And also X_ZY(Cm}V) is not N*OSR,. Hence AY is
not Neutrosophic Pre-a-irresolute open mapping.

Proposition 3.15. Every Neutrosophic semi-Q-irresolute
open mapping is Neutrosophic irresolute open mapping.

Proof. Take AY : (M},34) — (M3, S%) from an
Neutrosophic topological space. (9‘{}\,, S}V) to another
Neutrosophic topological space (9%]2\,, 312\,) is Neutrosophic
semi- « -irresolute open mapping. Let Cf“}v bein N7 OSR),.

As AY is an Neutrosophic semi-a— irresolute open A% (Caqy)
is an N*OSR%. Every N*OSR3, is also in NSOSR%. So
ALY (Caqy,) is N” OSR%. Hence A" is Neutrosophic irresolute
open mapping. O
Remark 3.16. The above converse of the Proposition

necessity not be true as shown by the following below
examples.

Example 3.17. Let R, = {an,bn,cu} = N%, then
2
Sy = {ONvAm}Vv In}, Sy = {0w; Bm%,, Cmfvv Bm%, UCmIZV’
Bmlzv ﬂlezv, Iy} are Neutrosophic Ts on Eﬁ}\, and 9%12\,, where
A%}V ={<x, (a,4,0.5,0.5,0.5),(b,,0.4,0.5,0.6),

(¢4,0.6,0.5,0.4) >;x € KL}
By = {<, (an, 0.5,0.5,0.5), (b,,0.3,0.5,0.7),

(¢4,0.6,0.5,0.4) >;y € RL}
Cyyp = {<2.(42,0.2,0.5,0.7), (b,0.4,0.5,0.6),

(cn, 0.3,0.5,0.7) >;y € Ry}
Dy = {<x,(1,0.5,0.5,0.4), (b,,0.4,0.5,0.5),

(¢r,0.6,0.5,0.4) >;x € RA}.
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Define an Neutrosophic mapping 2% : (R}, 34) = (R%, 33)
by lﬂv(an) =ay, ),jv(b,,) = b, MV(C,,) =cp.

Then Ay and Dy arein NSOSRY and lﬁv(Am}v) and
MV(Dm}V) are NSOS in R%. So A% is Neutrosophic irresolute
open mapping. But MV(D%.V) is not N*OS in R3,. Therefore
lﬂv is not Neutrosophic semi-Q-irresolute open mapping.
Proposition 3.18. Every Neutrosophic pre--irresolute open
mapping is Neutrosophic 3 -open mapping.

Proof. Let MV be a map from an Neutrosophic topological
space (fﬁ}\,, 3 ,1\,) to another Neutrosophic topological space
(9‘{,2\,, 32%) and Neutrosophic pre-f3 -irresolute open mapping.
Let Cyyy be NOSR),. Since every NOSR), is an NPFOSR),
hence Cyy, is an NPOSR),. As A% is an Neutrosophic pre-f
-irresolute open. we get 17 (Coqy,) is an NPOS?R},. Hence AYY
is Neutrosophic 8 -open mapping. U
Remark 3.19. The above converse of the Proposition

necessity not be true as shown by the following below
examples.

Example 3.20. Let R, = {an,bn,cn} = RZ, then
1 2

Sy = {ON’AXR}\,’ IN}, SN = {ON, B%,ZV’ lezv, Bmlzv Ucmzzv’

BfRzZv N lezv , v} are Neutrosophic Ts on SR}V and 9%,2\,, where

Ayt ={<x,(n,0.5,0.5,0.5), (b,,0.4,0.5,0.6),
(cu, 0.6,0.5,0.4) >;x € RL}

By = {<7,(a,05,0.5,0.5), (b,,0.3,0.5,0.7),
(¢, 0.6,0.5,0.4) >;y € Ry}

Copp = {<3,(1,0.2,0.5,0.7), (b,0.4,0.5,0.6),

(¢, 0.3,0.5,0.7) >;y € Ry}
Dm}V ={<x, (ay, 0.5,0.5,0.4), (b,, 0.4,0.5,0.5),

(¢2,0.6,0.5,0.4) >;x € R}
Define an Neutrosophic mapping 2% : (R}, 34) = (R%, 33)
by A (an) = an, A% (by) = by, AY (cy) = ca. Here Al i an
NOSR),. We get Y is an NP OSRZ, which implies 1Y is B-
open mapping. But. Dm}v is NFOS in R}, and lﬁ’(Dm}v) is not
NP OSR3. So, MV S not Neutrosophic pre-B irresolute open
mapping.
Proposition 3.21. Every Neutrosophic pre-Q-irresolute open
mapping is Neutrosophic pre irresolute open mapping.
Proof. Let AY : (R}, S)) — (M}, 3%) from an
Neutrosophic topological space to another Neutrosophic
topological space and Neutrosophic pre-o-irresolute open
mapping. Let Am}V be in N OSER}\,. As A_IY is Neutrosophic
pre- o-irresolute open. We get A% (Amllv ) is an N*OSR%. As
every N*OSRy is NPOSRY, finally A% (Agy) is an
NP OSERIZV . Hence MV is Neutrosophic pre irrresolute open
mapping. O
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Remark 3.22. The above converse of the Proposition
necessity not be true as shown by the following below
examples.

Remark 3.23. Let R} = {a,,by,c,} = N3, and take, I} =
{ON’Am}v’ In}, 3% = {0y, Bmzzv’ Iy} are a two Neutrosophic

Topological spaces on 9‘{}\, and 9%,2\,, where

Ay ={<x, (an, 0.5,0.5,0.3), (b, 0.3,0.5,0.5),

(¢4,0.4,0.5,0.6) >;x € |},
By = {<, (an, 0.4,0.5,0.6), (bn, 0.4,0.5,0.3),

(cu, 0.2,0.5,0.6) >;y € KL},
Coy, = {<%,(24,0.4,05,0.5),(5,,0.6,0.5,0.3),

(¢2,0.7,0.5,0.3) >;x € R} }

Define an Neutrosophic mapping 2% : (R}, 34) — (R%, 32)
AN (an) = by, A (cn) = by, A (cn) = ap. Then Agy and Co1
are NPOSR), and MV(Am}V) and ),Q’(Cm}v) are in NFOSR%,.
Therefore M\' is Neutrosophic pre irresolute open mapping.
But MV(CD%) is not N*OSR,. Thus Al is not Neutrosophic

pre-a-irresolute open mapping. Hence the converse of the
above Proposition need not be true.

Proposition 3.24. Every Neutrosophic pre irresolute open
mapping is Neutrosophic pre-B-irresolute open mapping.

Proof. Take, AY : (R}, 3)) — (R}, S3) from an
Neutrosophic topological space (R}, J.) to another
Neutrosophic topological space (%12\,, 312\,) is Neutrosophic
pre irresolute open mapping. Let Am}v be in NP OSSR}V. As

A% is Neutrosophic pre irresolute open A% (Agsy ) s an
NPOSRY. As every NPOSRY, is NP OSORY,. Fianally we get
MV(AER}V) is an NP OS], Hence A" is Neutrosophic pre-f3
-irrresolute open mapping. O

Remark 3.25. Let Ry = {ay,bp,cn} = Ry then
SII\/ = {ON,AER)V, In}, 312\, = {0y, Bmzzv’ Cm}v’ Bmzzv UCER%V’
Bmlzv OCm}zV , 1n} are Neutrosophic Ts on ER}V and 9%,2\,, where

Agy ={<x, (an, 05,0.5,0.5), (bs, 0.4,0.5,0.6),

(cn, 0.6,0.5,0.4) >;x € Ry}
By = {<7,(a,0.5,0.5,0.5), (,,0.3,0.5,0.7),

(¢2,0.6,0.5,0.4) >;y € Ry}
Corp = {<7,(44,0.2,0.5,0.7), (64,0.4,0.5,0.6),

(¢4,0.3,0.5,0.7) >;y € Ry}
Dgy = {<x, (4y,0.5,0.5,0.4), (bs,0.4,0.5,0.5),

(cp, 0.6,0.5,0.4) >;x € RL}.

Define an Neutrosophic mapping
AY S (Ry, Sy) = (RF, SR) by A (an) = an, A (bn) = b,
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Figure 1

A% (cn) = cp. Here Am}v. And Dy are in NPOSR), and
MV(Am}V) and /”Ljv(Dmh) are in NFOSRY,. But MV(DE)%}\,) is
not in NPOSR%,. Hence A% is Neutrosophic pre-B-irresolute
open mapping and not Neutrosophic pre irresolute open
mapping. Thus the converse of the above Proposition need
not be true.

Diagram I

Interrelationships between Neutrosphicpre-a (Neutrosphic
alpha, Neutrosphic semi-o and Neutrosphic pre-f3, resp.)
-irresolute open mappings with existing mappings in
Neutrosphic topological spaces.

4. Properties and Characterizations

Theorem 4.1. Let (R}, 3)), (R3,3%) and (R3,, I3) be
Neutrosophic TSs. Let AY : (R},3)) — (R%,3%) and
o (ME,383) — (R3.3%) be any two maps. If
o AN o (ML,SN) — (M},33) is  Neutrosophic
pre-a-irresolute (Neutrosophic semi-o-irresolute) open and
MV is Onto, Neutrosophic pre-a.-irresolute (Neutrosophic
semi-oi—irresolute, resp.) function then ‘u_A( is Neutrosophic
a-irresolute open mapping.

Proof. Let Cy be any in N*OSR3. Since A% is an
Neutrosophic ~ pre-a-irresolute  (Neutrosophic ~ semi-
o-irresolute.) function, val(CN)is NPOSRL (N7 OSRY).
Also /.LQV o lﬁ’ is Neutrosophic pre-o¢ -irresolute
(Neutrosophic semi- ¢ -irresolute.) open. Therefore
(U o AN (Cy) = wu¥(Cy) is an NYOSR}, in
(M3, 33)- Hence u? is an Neutrosophic-a-irresolute open
mapping. O

Theorem 4.2. Let (R}, 3)), (R%, 3%) and (R3, I3) be

Neutrosophic TSs. Let AY : (R}, 3}) — (R},3%) and
o (ME,383) — (R3.33) be any two maps. If

1801

u o AN o (RY.SN) — (MY, 3%) is an Neutrosophic
o-irresolute open and 7@’” surjective, Neutrosophic
a-continuous function then /J,QV is Neutrosophic Q-open

mapping.

Proof. Let By be any in NOSSR,ZV.
Neutrosophic a-continuous function, AY ' (By) is N*OSRY,.
As uY o AY is Neutrosophic @-irresolute open, then
(U5 o AYY(AN ' (By)) = uN(By) is an NZOSR3 in
(M3}, 33%). Hence pY(By) is an Neutrosophic-a open
mapping. O

Theorem 4.3. Let (R), S1), (R%, 3%) and (R, I3) be
Neutrosophic TSs. Let MY : (R}, 3}) — (R%,3%) and
o (ME,383%) — (R,3%) be any two maps. If
u o AY o (ML, 3)) — (MY, 33%) is Neutrosophic
pre-B-irresolute open and M\' is surjective, Neutrosophic pre
irresolute function then ,us' is Neutrosophic pre- -irresolute

open mapping.

Proof. Let By be any in NOSRY. Since AY(By) is
Neutrosophic pre-irresolute function, A% - (By) is NPOSR},.
As u o A% is Neutrosophic pre-B-irresolute open,
(ug o ANYAYN ' (By)) = uN(By) is an NPOSR in
(M3,33. Hence ul is an Neutrosophic pre-f -irresolute
open mapping. O

Since MV is an

Theorem 4.4. Let (R, S)),(R%, 3%) and (R, 33)) be
Neutrosophic TSs. Let AY : (R}, 3§) — (R%,3%) and
py o (R%.8%) — (R3,33)be any two maps. If
u o AN (RY,3L) — (R, 33).  Then the following
statements hold:

1. If k_j}/ is Neutrosophic pre-a.-irresolute (Neutrosophic
a-irresolute and Neutrosophic semi -0.— irresolute)
open and /J,QV is Neutrosophic o-irresolute open
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mappings, then u o A : (R}, L) — (MY, I3) is
Neutrosophic pre-Q-irresolute (Neutrosophic
a-irresolute and Neutrosophic semi-o-irresolute,

resp.) open mapping.

2. If MY is Neutrosophic pre open (Neutrosophic Q-open
and Neutrosophic semi open, resp.) mapping and ,uf\(
is an Neutrosophic pre-o.-irresolute (Neutrosophic
-irresolute and Neutrosophic semi-o.-irresolute, resp.)
open mapping then u’ o A : (R}, S\) — (Ry, 3%)
is an Neutrosophic-open mapping.

3. If lﬁv is Neutrosophic pre irresolute open and uﬁ’ is
Neutrosophic pre-B-irresolute open then
p o A (M), SN) — (R, 33) is Neutrosophic
pre-3 -zrresolute open mapping.

4. If?LQV is Neutrosophic pre open mapping and uﬁ’ is
Neutrosophic pre-B-irresolute open mapping then
WY o2l o (Y, Sh) o (08,53 i an
Neutrosophic-B-open mapping.

Proof. 1. Let By be an NPOSRL(N*OSR) and
N7 OSRY, resp.) in R}. Since A% is Neutrosophic
pre-o-irresolute  (Neutrosophic — o-irresolute  and
Neutrosophic semi-@-irresolute,resp.) open, A7 (By) is
an N*OS in R3,. Now (ul o 2%)(By) = uX (A (By)).
Also /.LQV is  Neutrosophic-¢-irresolute  open,
u (AY (By)) is N*OSR3, in R3,. Hence ul o A% is
Neutrosophic ~ pre-a—irresolute  (Neutrosophic-
irresolute and Neutrosophic semi-ox— irresolute, resp.)

open mapping.

2. Let By be an inNOS®R),. Since A% is Neutrosophic pre
open (Neutrosophic —open and Neutrosophic semi
open, resp.), AY(By) is NPOSRZ(N*OSR3 and
NSOSR3, resp.) in M. Now (uf o AY(By) =
uY(AY(By)).  As u¥ is Neutrosophic pre-a
(Neutrosophic o« and Neutrosophic semi-«
resp.)-irresolute open, u?Y(AY(By)) is N*OSR% in
9%13\, Hence /,LQV o MV is Neutrosophic a-open mapping.

3. Let Ay be an NPOSR) in R). Since AY is
Neutrosophic pre irresolute open AY(Ay) is an
NPOSRL in 3%, Now (u¥ o AY)(Ay) =
u(AY(Ay)).  But pY is Neutrosophic pre-f3
-irresolute open, Y (AYAy) is NPOSR} in 93
Hence ,uﬁv OM\' is Neutrosophic pre-f3 -irresolute open

mapping.

4. Let By be an in NOSR),. Since A% is Neutrosophic
preopen, AY(By) is an NPOSR}. Now
(o AN)(By) = pY(AY(By)). But plf s

Neutrosophic pre-f -irresolute open, u (A% (By)) is
NPOS?3, in ;3. Hence u? o A is Neutrosophic f8
open mapping.

O
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Theorem 4.5. Let (R}, S)) and (R}, 3%) ) be two
Neutrosophic Topological spaces and let
AN (MY, SN) — (R}, 3%) be a mapping. Then the
followzng conditions are equivalent:

1. MV is Neutrosophic pre-o.-irresolute open mapping.

2. uh (5’;‘;111IAN) & ouint U (Ay) for each Neutrosophic

set Ay in %N
3. Rrsint A (B)) € ANV (%, intBy) for each
Neutrosophic set By in 9%12\,.

4. For any NS,Ay in 9‘{}\, and NSBy in 9‘{12\, and let Ay
be NPCSR), such that ljrl (BN) € Ay. Then there
exists an CN«SN“CS%IZV in 9‘{,2\, and By C Cy such that
AN (Cy) C Ay.

Proof. (1) =(ii):

Here frintAy C Ay = AN (5 intAy) C AY(Ay). But,
freintAy is an NPOSR),. And A% ({7 intAy) is an N*OSRY,
in R%. Hence

)’Q’ (EZEMU’ZZ‘AN) - Neulnt 1’4 (NeulntAN) Neulnt A’#
(i)= (iii):
Let Ay = A (By) By (i),

—1 . —1
AN (Weaint A (Bw)) € Feuint A (A
which gives

R int (A" (By

(BN)) C Neuint (Bw)

AN G int(AY (By))))
' (§int (By)).

)) - A'N (Neulnt(BN))

) S A
c Ay

Thus If,’ei‘int(lﬂvq (B

>iii) = (v) :

Let Ay be N°CS in 2R}, and By be an Neutrosophic set in 2R3

Such that M\FI (By) C Ay. Then

=1, —_ —_ =1, < —1
AN (By) DAy = Ay C AN (By) =AY (B).
But Ay is an NPOSR),. Thus
Ay = int(Ay) €K int (WY (B) C (AN) ! (§eint (By)).

H(§euint (Br)) = AV (accl(By)).
= Cy. Therefore M\Fl (Cy) C Ay.

Hence (AY)- Take
%BMCZ(BN)
(iv) = (i) :
Let D be an N’OSR),. And By = AYY (D) and Ay = D. Then
A is an NPFCSR),. Hence

A (By) =AY (AN (D)) = AY AV (D)) C D =Ay.
Then there exists an N*CSCy and By C Cy such that
AN (Cy) C AN = T) Thus D C AY ™" (Cy), which implies
AN (D) C AN(AN (Cy)) € Cy. On the other hand, by
By C Cy,AY (D) = By 2 Cy. Hence A (Dy) = Cy. Since

Cy is an N*OS, then A (Dy) is an N OSR%.. Therefore 1%
is Neutrosophic pre-a-irresloute open mapping. O

00%%,
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Theorem 4.6. Let (R}, 3L) and (R}, 3%) be two NTSs
and let M\’ : iR}V — 9{12\, be a mapping. Then the following
conditions are equivalent:

1. MY is Neutrosophic o, -irresolute open mapping.

2. A (Neu””AN)
setin R}

3. I‘i‘,euint((),gv)*') C ,‘i‘,euint(lﬁ')*'
Neutrosophic set B in ERIZV

& uintAY (Ay) for each Neutrosophic

(By) for each

4. For any Neutrosophic set Ay in ER}V. Neutrosophic set
By in M} and let Ay be N*CSR\ such that

AN (By) C Ay. Then there exists an N*CSR2, Cy in
Ry, and By C Cy such that MV(CN) C Ap.

Proof. (1) = (ii):

%euinl‘AN CAy = ly(%euintAN) - /’LQV(AN) But %eui}’ltAN
is an N*OSRAAY (§,,intAy) is an N*OS in RR3. Hence
)‘iv(NeulntAN) - Neulnt)“‘ (NeulntAN) Neulntz'jv(AN)'

>i1) = (iii):
Let Ay = AV By (i), AN(%,,int(AY"(By)))
C ¢ int(By) which implies &, int((AY ' (By))) C
A A (uint (R (BN))) € A(§int By).
Reuint A2 (BN)) € AN (8 int (By)).

>iii) = (@v):

Let Ay be N*CSR), and By be an Neutrosophic set in 93,
Such that Mv_l (By)) € Ay. Hence M\H (By) D Ay = Ay
C AY ' (By)

= ljvfl(m). But Ay is an N*OSR),. Thus
Ay = &, int(Ay) C &, int(AY " (B

As Ay D AN '(%,,int(By)) = AN '(acl(By)).  Put
acl(By) = Cy. Hence AN ™' (Cy) C A.

(iv) =) :

Let D be an N*OSR}, By = A} (D) and Ay = D. Then Ay
is an NCSRY. Hence AY '(By) = AV (AN(D)) =
M{V*l (AN (D)) = Ay. Then, there exists an N*CSR},Cy and
BN Q CN.
DC (MY 'cy) = AN (D) C AN(AY ' (Cy)) C Cy. On the
other hand by By C CNJLN(D) = By 2 Cy. Therefore

AY(D) =Cy. As Cy is an N“OS{)‘{}V,M\’(D) is an N*OSR%,
in 9‘{,2\, Hence MV is Neutrosophic o-irresloute open
mapping. O

Theorem 4.7. Let (R}, 3)) and (R3, 3%) be two NTSs
and let M\' : 9{,1\, — 9%,2\, be a mapping. Then the following
conditions are equivalent:

1. MV is Neutrosophic semi-o.-irresolute open mapping.

2. A'N(Neulnt(AN)
set Ay in R,

& uintAY (Ay) for each Neutrosophic

3. gleuim()wil(BN) - lﬂvil(f\}euintBN) for  each

Neutrosophic set By in R,

Thus,

V) C AN (% int (By)).

Such that AN (C Cy) € Ay = D. Thus,

spaces — 1803/1806

4. For any Neutrosophic set in 9%,1\, Neutrosophic set in
R and let Ay be N7 CSRY, such that AN~ (By) C Ay.
Then there exists an NO‘CSER%V, Cy ini}i]z\, and By C Cy
such that lﬁ’fl (Cy) C Ap.

Proof. (i) =(ii):
SeuintAn C Ay = AN (X, intAn) C A (Ay). But ¥, int Ay is
ar}vNy.OS%}v,lﬁ’(%e?intﬁN) is an N“OS%{Z\, inNi)‘{,zv. Hence
AN (Reuint An) = §o it AY (R, intAn) C §,,int A (Ay).
(ii) = (iii):
—1 .. . —1

Let Ay =AY (By). By (i), AY},.int(AY (Bw))) C
a imAN(AN"'(By)) C 9, int(By)  which  implies

. -1 -1 . -1 -1
%eumt(l_l}’ (Bn) C MV (Mv(li,wmt(l_]}’ (Bn))) C MV
(I(ic/euint(BN))' Thus, Is\wleuint(lﬁﬁ (BN) c ()Liv)_l (%euintBN)'
(iii) = (iv):
Let Ay be N”CSR), and By be an Neutrosophic set in R,
such that M\H(BN) C Ay. Hence AV"'(By) 2 Ay =

C AN (By) = qu (By). ButATv is an NV;OSER}V. Thus,

AN - Neulnt(AN) Neulm‘(A’N ( )) - A'N (Neuint(m))'
Hence Ay D AN (Neumt(BN)) = MV (% cl(By)). Put
SreuCl(Bn) = Cy, obtain MV (Ay) C An.
(iv) = (i):
Let D be an N7 OSRY, By = A (D) and Ay = D. Then Ay
is an N7CSRL. Hence 1Y '(By) =AY (AN(D))
= AN"'(AN(D)). Then, there exists an N*CS%}, Cy and

By C Cy.  Such that AY'(C N) C Ay = D, thus,
D C AV (Cy) = AY(D) C AN(AY ' (Cy)) C Cy. On the
other hand by By C Cy, XN( ) = By 2 Cy. Hence

AY(D) = Cy. Since Cy is an N*OSR},AY(D) is an
N®OSR}.  Therefore AY is Neutrosophic semi -a—
irresloute open mapping. 0

Theorem 4.8. Let (R}, S)) and (R%, S%) be twoNTSs
and let MV : ER}V — 9%12\, be a mapping. Then the following
conditions are equivalent:

1. MV is an Neutrosophic pre-B-irresolute open mapping.

N (P
2. l (N’ZtlntAN) - Neu

intAY (Ay) for each Neutrosophic
set in Eﬁ}v.

3. Zreimt(lﬂvfl (By)) C 7LN (NeumtB) for
Neutrosophic set By in SRN

each

4. For any Neutrosophic set Ay in i)‘%}v Neutrosophic set
By in R and let Ay be NFCSR) such that
val (By) C Aw. Then there exists an NECSR%, Cy in
R%, and By C Cy such that lﬁﬂ (Cy) C Ap.

Proof. (1) = (ii):
pre intAy C Ay = AN (5 intAy) C AY (Ay). But i intAy is
an NPOS in R}, A (7 intAy) is an Neutrosophic NP OS in

S50
S8
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M. Hence AY(§intAy) =
Ili’euint)‘ﬁ,(AN)'

(i) = (iii):

Let Ay = AN, By Gi), AY(Eeim(AY '(By))) C
B intANAN " (By) € B int(By)  which  implies
Lreint (A (By) € AN (AN (R im(AY (B N>>>> c Ay
(B ,int(Bx)). Thus £re int (AN " (By)) € AV (B, intB).
>iii) = (@v):

BintAl  (§,intAy) C

1

Let Ay be N'CS?R), and By be an Neutrosophic set in 9.

Such that M}Fl (By) C Ay. Therefore M\H (By) 2 Ay which
AN (By) = KNflﬁ But ATV is an
NPOSSR}V. Thus, Ay = 27 int(Ay) C Preint (AN (By)
AN (B int(By)). Hence Ay 2 AV (B int(By)) = AN
(f,euCl(BN)). Take B, CI(By) = Cy. Therefore AY™
(CN) CAp.

@1iv) = ():

Let D be an N*OS in R}, By = A (D) and Ay = D. Then
Ay is an NPCSRY. Hence AN (By) = AV (AY(D)) =
AY' (AN (D)) C D = Ay. Then there exists an NBCSCy and
By C Cy such that AN’l(CN) C Ay =D. Thus D C
AN (Cy) = AN (D) C AN(AY ' (Cy)) € Cy. On the other
hand by BN - CN, ), (D)
Since C is an NP OS,M\'(D) is an NPOS in 9% Therefore
MV is Neutrosophic pre-f-irresloute open mapping. O

implies Ay C

5. Properites of Neutrosophic PRE-a,
SEMI-o and PRE-S Irresolute closed
Mappings

Theorem 5.1. Let (9%11\,, 3L) and (R%,, 32, be two NTSs. A
function let KN SRN — 9%2 Neutrosophic pre- o-irresolute
closed mapping if and only lfNeucllN(AN) C AN(K,r:MclAN)
for each N7, Ay in NTR),.

Proof. Let A_IY be Neutrosophic pre-a-irresolute closed
mapping, then AY (R clAy) is N*CSR}.  Therefore
AN (G clAy) = Io\iwcllﬁv(ﬁfuclAN) and AY(Ay) C A%
(%,,clAy). Thus &, cIAY (Ay) C &, cIAY (X,r:uclAN) =AY
(1[\7/’2{61‘41\7) Hence NeuCl)‘N(AN) (I[i/r:uClAN)

Conversely, Let Ay be an NPCSR). Then
& AN (Ay) € AN (KT clAy) = AY(Ay).  Thus §,,.cl
AM(Ay) € AN, But AY(Ay) C §,,cIAY(Ay).  So
& CIAY (Ay) = AY (Ay). Therefore A (Ay) is an N*CSR3,
in 9%12\, Hence M’ is Neutrosophic pre -& -irresolute closed
mapping. O

Theorem 5.2. Let (RY, 3)) and (R3,, 3%) be two NTSs. A
function et 7@' : 9{,1\, — 9‘{,2\, is Neutrosophic o -irresolute
closed mapping if and only if §,,cIAY (Ay) C AY (§,,clAN)
for each Neutrosophic set Ay in N TS%}V.

Proof. Let /'LQV is Neutrosophic ¢-irresolute closed mapping,
then AY(%,,clAy) is N*CSR3 in R%. Therefore A%

1804

By O Cy. Hence AY(D) =C.
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(% clAN) = SclA (%,,clAy) and AN (Ay) C AN
(I?IeudAN)' Thus I?Ieud)’iv(AN) - )’QV(X‘IEMCIAN)'

Conversely, Let Ay be an N O‘CSZR}V. Then
Ig,eucll%(AN) C Z%Q'(Z‘i‘,euclAN) = N?LQ'(AN). NThus
Neucza’# (AN) - 2‘4 (AN) But )’4 (AN) < Ili"eud}% (AN)
obtain §,,cIAY (v) = AY(Ay). Therefore AY(Ay) is an
N®CSR. Hence AY is Neutrosophic a- irresolute closed
mapping. 0

Theorem 5.3. Let (R, SL) and (R%, 3%) be two NTSs. A
function AY : R, — R} is Neutrosophic semi-a-irresolute
closed mapping if and only if §,,cIAY (Ay) € AY (,.clAN)
for each Neutrosophic set Ay in NTSEH}V.

Proof. Let lﬂv Neutrosophic semi-¢-irresolute closed
mapping, then A% (3,,clAy) in N*CSR} in R3,. Therefore
liv(‘]gveuclAN) = %eucll_]}/(}s\}euclAN) also AN(AN) - liv
(NeMCIAN) Thus Neucl?tN(AN) C Io\ﬁmcllN(NeuclAN) AN
(NeuClAN). Hence &, cIAY (An) C AN (3,.ClAN ).
Conversely, let Ay be an N CSiRN. Then
,vamcm% (Ay) C NA (chlAN) = AY (AN).N Thus
& uCIAY (Ay) €AY, But AY(Ay) C ,‘i‘,eucl}»_| (Ay) obtain
& AN (Ay) = w (An). Thus AN (Ay) is an N*CSRY, in
9%,2\,. Hence lﬁ’ is Neutrosophic semi-oc-irresolute closed
mapping. O

Theorem 5.4. Let (RY, 3)) and (B3, 3%) be two NTSs. A
function let AY : R}, — MY, is Neutrosophic pre-B-irresolute
closed mapping if and only ifﬁ,euCllﬂV (An) C AN (K7 clAy)
for each Neutrosophic set Ay in N TSD‘{}V.

Proof. Let A} be Neutrosophic pre-f -irresolute closed
mapping, then A (3 clAy) is Neutrosophic NPCS in 9%,
Therefore AY (27 clAy) =B, CIAN (2 clA). Also AN (Ay)
C AN(EeclAy).  Thus B cialNay) < B ciay
(0 clAN) = AN (U clAy). Hence B CIAY (Ay) € A
(§.clAy). Conversely, Let Ay be an N'CSR), in R). Then
B.CAN(AN) C ANEEclAy) = AN(Ay). Thus
B .CIAN(Ay) € AN (Ay). But AY(Ay) C B, CIAY (Ay). So,
B.CIAN(Ay) = AN(Ay).  Therefore AY(Ay) is an
Neutrosophic N# CSE)‘{%V in 9‘{12\, Hence lﬂv is Neutrosophic
pre-f3 -irresolute closed mapping. O

Theorem 5.5. Let (RY, 3)) and (B3, 3%) be two NTSs. A
function let MV : Eﬁ}\, — 9%%, is Neutrosophic pre-a-irresolute
(Neutrosophic o -irresolute and Neutrosophic semi-0Q—
irresolute, resp.) closed mapping if and only if for each
Neutrosophic set By in R% and each NFOSRZ, (N*OSR3,
and N7 OSR3, resp.) Ay in RY, with Ay 2 (AY)~1(By)
there exists an N“OS‘ﬁ[z\,,CN in 9{12\, with Cy D By such that
AN (Cy) C Ay

Proof. Let Ay be any arbitrary NPOSRL(N*OSR), and
N'yOSE)‘i}V, resp.) in R}, With Ay D M\H (By) where By is
an Neutrosophic set in SR]ZV. Then Ay is an

00%%,
§°c‘;n/,"
S £

w;: [s
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NPCSR) (N*CSR) and N7 CSR), resp.) in R}, Since A
is Neutrosophic pre-¢-irresolute (Neutrosophic « -irresolute

and Neutrosophic semi- irresolute, resp.) closed mapping
AN (Ay) is N*CSR%, in ]R3, . Then A (Ay) = Cy (say) is
NYOSR3, in R3.

Moreover,

obtain M\H(CN) = qu (AN (AN))

= AN (AN (Ay)) C Ay. Thus lﬁﬂ (Cn) C Ay. Conversely

Let Ay be N'CSR), (N*CSR), and N CSR),, resp.) in R},

Then A% (Ay) = By(say) is an Neutrosophic set in R%, and

Ay is NPOSRY(N*OSR), and N7 OSRY, resp.) in R}.

Such thatlﬁvfl(BN) C Ay. By hypothesis, there is an
NO‘OSSR%,,CN of ER%V Such that By € Cy and
MV_I(CN) C Ay. Therefore, Ay C M’*l(CN),
Cn C By = AY(An) C AN (AY ' (Cn))AY (Av) = Cw. Since
Cy is N*CSR} in R%,AY (Ay) is N*CSR%. Hence AY is
Neutrosophic pre-a-irresolute (Neutrosophic ¢ - irresolute

and Neutrosophic semi-a— irresolute, resp.)  closed
mapping. O

Hence

Theorem 5.6. (R}, 3)) and (R3, 3%) be two NTSs. A
function let M\' R\ — M3, is Neutrosophic pre- B-irresolute
closed mapping if and only if for each Neutrosophic set By in
ER,ZV and each NPOSAy in %}\, withAy 2D lﬁ’fl (By) there exists

an NP OS, Cy in 3, with Cy 2 By such that A" (Cy) C Ay.

Proof. Let Ay be any arbitrary N'OSR), in R}, with Ay D
AN o (By) where By is an Neutrosophic set in R%. Then Ay
is an N’CSR), in R). Since AY is Neutrosophic pre-f—

irresolute closed mapping A% (Ay) is Neutrosophic N BCsnz,.

Then A% (Ay) = Cy(say) is Neutrosophic NP OS in 9%,. Since
M\H (By) C Ay, By C Cy. Moreover we have M\Fl (Cy) =
AN (AN (Ay) = 23 (AY (Ay)). Thus A3 (Cy) € Aw.
Conversely, Let By be N'CS in RR),. Then AY(Ay) =
By (say) is an Neutrosophic set in 9%,2\, and Ay is N¥ OSER}\,
in R}. Such that M\H (By) C Ay. By hypothesis, there
is an NeutrosophicOS Cy of 9%,2\, Such that By C Cy and
lj"il (Cy) C Ay. Therefore Ay C val (Cy). Hence Cy C
By = AY(Ay) € AY (AL (Cx)) € Cy. A (An) = Cy. Since
Cy is Neutrosophic NPCSR3,, 1Y (Ay) is NPCS in 933, Hence
MV is Neutrosophic pre-f3 — irresolute closed mapping. [

Theorem 5.7. Let lﬂv : SR}V — 9%,2\, be a bijective mapping
from NTS(RY, S%)To another NTS(R%, 3%). Then the
following statements are equivalent:

1. AQ’ is an Neutrosophic Q- irresolute open mapping.

2. M{V is an Neutrosophic a -irresolute closed mapping.

-1, . ; .
3. Ajv is an Neutrosophic a-irresolute function.

Proof. (i) = (ii):
Let Ay be N°CS in R),. Then Ay is an N*OSR). By

1805

Since AQVH(BN) C Ay, By C Cy.
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hypothesis 1 (Ay) = A (Ay) is N*OSR3,. Hence A% (Ay)
is N*CSR3,. Thus A is Neutrosophic « -irresolute closed
mapping.

(ii) = (i):

Let Ay be N*CS in R). Then, A (Ay) is N*CS in R That
is, (lj\'fl )1 (Ax) = AY (Ay) is NCS in R%. Therefore A"
is Neutrosophic ¢-irresolute function.

(i) = (i):

Let Ay be NOS in R} and 2" is Neutrosophic-irresolute
function. So ((AY ')"1(Ax) = AY(Ay) is N®OS in R3.
Hence MV is Neutrosophic o-irresolute open mapping. [

Theorem 5.8. Let AY : Ry, — M} be a mapping from
Neutrosophic TS(RY, 3L\) to another Neutrosophic
TS (9%]2\,, 312\,) Then the following statements are equivalent:

1. MV is an Neutrosophic pre-o. (Neutrosophic semi-Q.,
resp.)-irresolute open mapping.

2. AY is an Neutrosophic pre — a(Neutrosophic semi — o,
resp.)—irresolute closed mapping.

Proof. (i) = (ii):

Let Ay be NPCSRL (N CSRY,, resp.) in R}, Then Ay is an
NPOSR), (N7 OSR), resp.) in M. By hypothesis
AY(Ay) = MY (Ay)is N*OSR3, in ]R3, Hence AY(Ay) is
N*CSR%,. Thus A% is Neutrosophic pre-a (Neutrosophic
semi-Q, resp.)-irresolute closed mapping.

(i) = (i):

Let Ay be N"OSR), (N7 OSR),, resp.) in ). Then Ay is an
NPCSR) (N7 CSRY, resp.) in RY,. By hypothesis AY (Ay) =
AN (Ay) is N*CSRY. Hence A% (Ay) is N*OSR%, .Thus A
is Neutrosophic pre-a (Neutrosophic semi-¢, resp.)-irresolute
open mapping. 0

Theorem 5.9. Let lﬂv : SR}V — M2 be a mapping from
Neutrosophic  TS(R,3)) to another Neutrosophic
TS (9{12\,, 312\,) Then the following statements are equivalent:

1. MV is an Neutrosophic pre-B-irresolute open mapping.

2. M\’ is an Neutrosophic pre-B-irresolute closed
mapping.

Proof. Proof is similar O

6. Conclusion

The concepts of Neutrosophic pre-o¢ (Neutrosophic
, Neutrosophic semi-a and Neutrosophic & and 3, resp.)-
irresolute open and closed mappings have been introduced
and studied. The relationships between these mappings with
other existing mappings in Neutrosophic topological spaces
are investigated.
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