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Abstract: The purpose of this article is to discuss linguistic neutrosophic semi-irresolute mapping and linguistic neutrosophic
locally semi-irresolute mapping in linguistic neutrosophic topological spaces. It is examined how these mappings relate to other
mappings, as well as some of their characteristics. Moreover, a brief introduction and analysis of the linguistic neutrosophic
semi-homeomorphism and linguistic neutrosophic semi-c-homeomorphism are presented with appropriate examples.
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I. INTRODUCTION
There was a requirement for the indeterminacy membership to represent inconsistent linguistic information even though there exists
an intuitionistic linguistic variable made up of degrees of truth and falsity membership. This idea originated from Fang and Ye[6],
who introduced linguistic neutrosophic numbers. Smarandache[9] combined indeterminacy membership with existing membership
in intuitionistic fuzzy sets[1] to develop the idea of neutrosophic sets. Gayathri and Helen[7] begot a new concept, by mingling
linguistic neutrosophic numbers and topological spaces, named linguistic neutrosophic topological spaces.

Irresolute mappings play a momentous role in the study of topological spaces which was introduced by Crossley[5]. Researchers
have examined irresolute mappings in considerable detail. The article provides an analysis of some properties and implications of
linguistic neutrosophic semi-irresolute mappings in a novel linguistic neutrosophic topological space. Through linguistic
neutrosophic semi-open mappings, a new mapping class referred to as linguistic neutrosophic semi-homomorphism and linguistic
neutrosophic semi-c-homeomorphism are instigated.

II. PRELIMINARIES
Definition 2.1:®’ Let S be a space of points (objects), with a generic element in x denoted by 5. A neutrosophic set A in § is
characterized by a truth-membership function T, an indeterminacy membership function I5 and a falsity-membership function Fj .
T,(x) , I,(x) and F,(x) are real standard or non-standard subsets of ]O7,L¥[ . That is,
T,:§—=]07,1%[[;: § =)0, 17[F,: § =]07, 17
There is no restriction on the sum of T (%}, I;{x) and F; (x), s0 07 Zsup Tq(x) + sup Iy (x) +sup Fy (x) = 3%

Definition 2.2:°' Let 5 be a space of points (objects), with a generic element in % denoted by 5. A single valued neutrosophic set
(SVNS) 4 in 5 is characterized by truth-membership function T4, indeterminacy-membership function I and falsity-membership
function Fj . For each point 5 in 5, T (x), L, (x),F, (x) € [0,1]

When 5 is continuous, a SVNS A can be written as A = f (T(x),I(x), F(x))/xE S.

When S is discrete, a SVNS A can be written as 4 = X {T'(x, ). I(x, ), F (x.))/x; € 5.

Definition 2.3: Let S = {Sg |8 =0,1.2,..... JT} be a finite and totally ordered discrete term set, where T is the even value

and Sg represents a possible value for a linguistic variable.
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Definition 2.4: Let @ ={s,,5,,5;,...,5,} be a linguistic term set (LTS) with odd cardinality t+ 1 and
a = {5, /55 =5, = 5,, h €[0,t]}. Then, a linguistic single valued neutrosophic set 4 is defined by,

A={(x 5,4 [xj,s,p (x),5,(x))|xE 5], where 54 [x],E,‘b (x),s,(x)E ﬁ represent the linguistic truth, linguistic
indeterminacy and linguistic falsity degrees of § to A, respectively, with condition 0 < & + 40 + o =< 3t. This triplet

(5.5 he s_) is called a linguistic single valued neutrosophic number.

Definition 2.5:'° Let & = [sg,s¢,sﬂj,al = (sgl,s,‘b 1,.'::51],9:2 = [sgﬂ,s,‘bﬂ,swj be three LSVNNS, then
L a® = (5,.5,.5);

ay Ua, = (max(y,8,),max (P, P, ),min(oy, 05));

@y Ne, = (min(6y, 6;), min (i, P, ), max(ay, 6;));

@y = ayiff &y =6y, =1y, 00 = gy,

I

Definition 2.6:""' For a linguistic neutrosophic topology T, the collection of linguistic neutrosophic sets should obey,
L O Ly ET
2. Kj_ﬂ K,ezforanyK, K, E1
3. K,etvViK:i€e]}E1
We call, the pair [:5 e T L-J'-.l']’ a linguistic neutrosophic topological space.
Definition 2.7: " Let (5, T, ) be a linguistic neutrosophic topological space (LNTS). Then,
o (S Tra )© is the dual linguistic neutrosophic topology, whose elements are K ¢ o for Kpne € (S Tow )
* Any open set in Ty is known as linguistic neutrosophic open set(LNOS).
* Any closed set in Ty is known as linguistic neutrosophic closed set(LNCS) if and only if it’s complement is linguistic

neutrosophic open set.
ILLINGUISTIC NEUTROSOPHIC IRRESOLUTE MAPPINGS

Definition 3.1: A function fyx: (Spa Toar) = (Toas Mrar ) is

1) linguistic neutrosophic continuous function if the inverse image of every linguistic neutrosophic open set Fy; is linguistic
neutrosophic open in 5.

2) linguistic neutrosophic semi-continuous mapping if the inverse image [fL'u] _1[:1‘1 L-J'u'j is a linguistic neutrosophic semi-open
set in 5 5, for every linguistic neutrosophic open set in T ;.

3) linguistic neutrosophic semi-irresolute if for any linguistic neutrosophic semi-closed set Hy,; of Tpy, the inverse image
(o )"1(H,,) is linguistic neutrosophic semi-closed in S ;.

4) linguistic neutrosophic perfectly semi-continuous mapping if the inverse image f7 (Epx ) of every linguistic neutrosophic
semi-open set E}5; of Tp is linguistic neutrosophic clopen set in 5.

5) linguistic neutrosophic open mapping if and only if for every linguistic neutrosophic open set K}y of 5y, fl'u [K .I_-J'u'] is a
linguistic neutrosophic open set in Ty ;.

6) linguistic neutrosophic semi-open mapping if and only if for every linguistic neutrosophic open set K - of 5, Frp (Kra) is
a linguistic neutrosophic semi-open set in Tp,;.

7) linguistic neutrosophic closed mapping if and only if for every linguistic neutrosophic closed set E 5 of Sgy, fry (Epx)is a
linguistic neutrosophic closed set in TG ;.

8) linguistic neutrosophic semi-closed mapping if and only if for every linguistic neutrosophic closed set Ey 5 of 54, fl'u [:E L-J'-.l']

is a linguistic neutrosophic semi-closed set in Tt ;.
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Theorem 3.2: A mapping f;x: (Sias Toar ) = (Toar Mz ) is linguistic neutrosophic semi-irresolute if and only if for every
linguistic neutrosophic semi-closed set K5 of Ty, (fop) " (K ) is linguistic neutrosophic semi-closed in 5.

Proof: Necessity Part: If fl'u is linguistic neutrosophic semi-irresolute, then for every linguistic neutrosophic semi-open set Hy y;
of Ty, (fiw) -1 ((H; ) is linguistic neutrosophic semi-open set in 5z .

If K;,; is any linguistic neutrosophic semi-closed set of Ty, , then the linguistic neutrosophic set Ty,\Ky, is linguistic
neutrosophic semi-open. Thus, (fon )" (T \E 1) is linguistic neutrosophic semi-open, but
(fon ) (Ten\EK ) = Spa\(fza) "1 (Kpa) and hence (fz )~ (Kpa) is linguistic neutrosophic semi-closed.

Sufficiency Part: Let K, be a linguistic neutrosophic semi-closed set in Ty . Then (f7x) _l[K 1) is linguistic neutrosophic
semi-closed set in S . If Hy,; is any linguistic neutrosophic semi-open set in T}y, then Ty 5 \H, is linguistic neutrosophic semi-
closed. Also, ( fun )" T \H o) = 5.\ (fin)"1(H,,) is linguistic neutrosophic semi-closed. Thus, (f) T(H,y) is

linguistic neutrosophic semi-open. Hence f7 is linguistic neutrosophic semi-irresolute.

Theorem 3.3: Let f7 5 (SpysToar) = (Tpy Mo ) be a linguistic neutrosophic continuous and linguistic neutrosophic open
mapping and let H; ,; be a linguistic neutrosophic semi-open set in 5, then f7, (Hpa ) be a linguistic neutrosophic semi-open set
in Tpp,;.

Proof: Let H;; be a linguistic neutrosophic semi-open set in 5, then there exists a linguistic neutrosophic open set M 5 in 55
such that M;,, € H;,; € LNCI(M,,;). As ., is linguistic neutrosophic open, f; (1) € Ty, where m € M, .. And since
Fix is linguistic neutrosophic continuous, fpy (LNCI(M;, 1)) S LNCI(fi,(M5)). Hence frp (Hyxy) be a linguistic

neutrosophic semi-open set in Ty .

Theorem 3.4: Let f7 5 (SpysToar) = (Tpp Mo ) be a linguistic neutrosophic continuous and linguistic neutrosophic open
mapping and let H; ,; be a linguistic neutrosophic semi-open set in 5, then f7,; is linguistic neutrosophic semi-irresolute. Proof:
Let H;y; be a linguistic neutrosophic semi-open set in 5, then there exists a linguistic neutrosophic open set M, in 55 5 such
that My © Hpy SLNCI(Myy) . It is wue that, (fiy) T(LNCI(Mp))= LNCI((fi) (M) . Also,
(fin) - (M) € (Frw) - (Huw) € (fw)™ ! (LNCU(Myy)) = LNCU((fn) - (Myy)) . Since fry is linguistic
neutrosophic continuous, (ﬂ_h-]-l(M ) is a linguistic neutrosophic open set. Thus, (/7 ) -1(H 1) is a linguistic neutrosophic

open set. Hence f} , is linguistic neutrosophic semi-irresolute.

Theorem 3.5: Let 7 (Spae Tiar) = (Tows My ) be a linguistic neutrosophic perfectly semi-continuous function in 5, then
Ko is linguistic neutrosophic semi-irresolute.

Proof: Let K}, be a linguistic neutrosophic semi-open set in { Tjx s ). Then, [:fl__-u-]_l[:ff 1) is linguistic neutrosophic cl-
open set. As a linguistic neutrosophic cl-open set is linguistic neutrosophic semi-open set, [:f}_-u ] -1 (K L-J'u'] is obviously a linguistic
neutrosophic semi-open set. The reverse implication need not be true always, thus demonstrating the validity of the counter example.

Example 3.6: Let the universe of discourse be I/ = {u, 7, w, x} and let §;,; = {w} = Ty, The set of all linguistic term set be
L= {no healing(!;), deterioting(l;), chronic(l,), some what chronic(l;), extremely chronic(l,), very ill(l:), ill{l;), no
healing (- ), healing(lz), slowly healing(l5), fastly healing(l;5)}. Let fr, be the mapping from ( Sy Tea ) to (Toars M)
defined by fyy(a) = b, fiy(b) = ¢, fiy (c) = a. Now, Ty = {Opps Lpp Ky 1o = {O0xs Lows Apys Bry} where
Ky = {(w, (ls Lps 13) ) and Ay = {(w, (L2006, 13) 00 By = {{ws (15,22, 10) ) In (Tpys Mz ). the set of all linguistic
neutrosophic semi-open is, {ﬂ L 1 LN A _;__J-,,—}. Thus, the map f}_-,l, is linguistic neutrosophic semi-irresolute but not linguistic

neutrosophic perfectly semi-continuous.
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Theorem 3.7: A mapping fyx: (SpwsToar) — (Tpy My ) is linguistic neutrosophic semi-irresolute then for every linguistic
neutrosophic set Ky of Sgpa, fra (LNSCU K, )) S LNSCI(f (K )).

Proof: For each linguistic neutrosophic set Ky 5 in 5}, LNSCL(f; 5;(K; ) ) is linguistic neutrosophic semi-closed set in Tpp;. As
FLy is linguistic neutrosophic semi-irresolute,  f1 ) -1 (LNSCI(f; 5 (K75))) is linguistic neutrosophic semi-closed set in 5.
Since Ko S (fin)"HINSCU( £, (K))) . from the definition of linguistic neutrosophic  semi-closure,
LNSCI(Kyy) € (fin) T (INSCUfry (Kn)))

Obviously, fry (LNSCU(Kx)) S fon ((frn) - (LNSCH(fon (Kpy)))) = LNSCU(fp (Kpy ).

Theorem 3.8: A mapping f7: (SpysToar) = (Tpan Moy ) is linguistic neutrosophic semi-irresolute if and only if for all Ky ,; in
(Sears Tuw)s ENSCU((fon) T (Kpy)) € (fun) 7 (LNSCI(K L))

Proof: Necessity Part: Let K| ;; be a linguistic neutrosophic semi-closed set in Ty 5; and this implies, (f5 )"~ 1 (LNSCI(K ) is
linguistic neutrosophic semi-closed in 5. Since (fiy ) " H(Kpy) € (fin ) HLNSCI(K ). And also from the definition of
linguistic neutrosophic semi-closure, LN SCL{ (f75) -1 (K.o)) € (fuw)” 1 (LNSCI(K,,;)).

Sufficiency Part: If K,; is linguistic neutrosophic semi-closed in Ty , then Ky = LNSCI(K,,). By hypothesis,
(fin) ™" (Kpw) S LNSCU(fin) 7 (Epy)) S (fiw) 7 (ENSCUK L)) = (fr) ™ (Bpw)-

IV.COMPOSITION OF LINGUISTIC NEUTROSOPHIC IRRESOLUTE MAPPINGS
Theorem 3.9: Let fia: (S Tew ) = (Toan Mrar) and gppe: (Tows Mo ) = (Pran iz ) be linguistic neutrosophic semi-
irresolute, then their composition (g @ frar): (S Tow) = (Pras 1) is linguistic neutrosophic semi-irresolute.
Proof: Let Ky be a linguistic neutrosophic semi-open set in (Pypy, 245 ), then (gpa )~ (Kypy) is linguistic neutrosophic semi-
open in (Tp ) and (frn )™ ((gry) " (Kpx)) is linguistic neutrosophic semi-open in (Syu, Tyy ). since fiy and gy are
linguistic neutrosophic semi-irresolute. ~Therefore, (fx) _1[(3Lu'-.f]_l[f{ w)) = (g © ﬂﬁ]_l[:f{ 1) s linguistic

neutrosophic semi-open and hence (g @ fra ) is linguistic neutrosophic semi-irresolute.

Theorem 3.10: Let fl-ﬁi: [5 LA TL-J'II) —* [TLJ'II! TFLN] be linguistic neutrosophic semi-irresolute and
G (Toan ) = (Ppaptizy)  be  linguistic  neutrosophic  semi  continuous,  then  their  composition
(orne @ T ) (SoaTow) = (Ppays tgy) is linguistic neutrosophic semi continuous.

Proof: Let Uz, be any linguistic neutrosophic semi closed set in (Ppa.fizx ). Since gpp is linguistic neutrosophic semi
continuous, E:g_;__l-,_,-]_l[:U .I_-J'u'] is linguistic neutrosophic semi closed set in [:T_I_-,'lir TFL:U']- Since f}_-,l, is linguistic neutrosophic semi
irresolute, E:f}__l-u-]_l [g_l[ff wi)) = (g fl_l-,;:]_lf:u 1) is linguistic neutrosophic semi closed set in Sy, Tzy). Thus,

(orne @ T ) (5w Tow) = (Ppays gy ) is linguistic neutrosophic semi continuous.

Theorem 3.11: Let f1y: (Spys Toa) = (TpaMen) and oyt (T Mon) = (Pryetion) . where (Span T s (Tows o)
and ( Py, iy ) are linguistic neutrosophic topological spaces. If fi,; is linguistic neutrosophic semi irresolute and gy, is
linguistic neutrosophic semi continuous, then (g, » @ fx ) is linguistic neutrosophic semi continuous function.

Proof: Let Ky be a linguistic neutrosophic semi-open set in (Pypy, 24,5 ), then (gpa) ™ (Kypy) is linguistic neutrosophic semi-
open in (Tp My ) and E:f}__l-u-]_l ((g _;__J-,I,-]_l[:ff 7)) is linguistic neutrosophic semi-open in (S, Ty ), since fy is linguistic
neutrosophic semi irresolute and gy is linguistic neutrosophic semi continuous. Thus, [:g;__l-,; a fl'uj is linguistic neutrosophic
semi continuous function.
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