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1. Introduction

In the classic text, Kuratowski [1] dealt with the genesis of the concept of ideal in general
topological spaces. This area of study is approached by many others and hence some sorts of ideals
arise as one goes further in mathematics such as the ideal of finite subsets of Z, the ideal of nowhere
dense sets and ideal of meager sets. Many topologists introduced distinct types of operators as
regards ideals, compatibility property, compactness module an ideal and other concedes.
Vaidyanathaswamy [2] introduced the concept of local function of 7 in relation to %. The notion of
fuzzy ideal and the concept of fuzzy local function of J with respect to © had been introduced and
examined by Sarkar [3]. Besides, the notion of compatibility of fuzzy ideals with fuzzy topologies
had been introduced and studied by Sarkar. In [4], Sostak initiated a new definition of fuzzy
topology, which is termed "fuzzy topology in Sostak sense", as an extension of both crisp topology
and Chang's fuzzy topology, in the logic that not only the objects are fuzzified, but also the
axiomatics. Sostak [5-7] presented some rules and explained how such an extension can be realized.
Saber et al [8] familiarized and considered the notion of fuzzy ideal and the concept of fuzzy local
function of 7 in respect of ¥ in Sostak sense. Saber et al [9-13] provided several rules and displayed
how such an extension can be acquired.

Thus, Smarandache [14] generalizes almost all the existing logics like, fuzzy logic, intutionistic
fuzzy logic etc. After this, many researchers used neutrosophic sets and logic in topological spaces,
such as Das et al. [15], Fatimah et al. [16], Riaz et al. [17], Porselvi et al. [18], Singh et al. [19]. In recent
times, Abdel-Basset et al. have studied a novel neutrosophic approach [20-23] in many areas, in other
words, information and communication technology. In the meantime, Salama et al. [24, 25]
investigated the notions of generalized neutrosophic set (VS) and Intuitionistic neutrosophic set
(JFS). Respectively, Hur et al [26, 27] brought to light classifications neutrosophic H-set (N'hsS) and
(IVCS) as well as neutrosophic crisp as they scrutinized them in a universe topological position. Still,
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Salama and Alblowi [28] displayed neutrosophic topology in as much as they claimed a number of
its features. Wang et al [29], among many others, shaped the single-valued neutrosophic set concept.
Presently, Kim et al grappled with a neutrosophic partition single-value, neutrosophoic equivalence
relation single-value and neutrosophic relation single-value. The notion of single-valued
neutrosophic ideal, single-valued neutrosophic ideal open local function and single-valued
neutrosophic ideal open compatible are explored in (2020) by Saber et al [30, 31].

This paper is arranged as follows. Preliminaries of single-value neutrosophic sets and
single-valued neutrosophic topology are reviewed in Section 2. In Section 3 and 4, we obtained very
important relevant topics and results such as single-valued neutrosophic ideal closed sets in Sostak
sense and single-valued neutrosophic ideal continuous (SVNJ — continuous) mappings,
single-valued neutrosophic continuous (SVN — continuous) mappings and investigated several
characterizations of these crucial topics and ideas. These mappings are obviously considered to be
generalizations of fuzzy ideal continuous mappings, introduced by Saber et al [32] In Section 5, we
obtained very important relevant topics and results such as single-valued neutrosophic ideal closed
sets (r-SVNSO) in Sostak sense and SVN'J — continuous. We have arrived to notable definitions
theorems, and counter examples in detailed analysis to examine some of their substantial
characteristics and to explore the best results and imports. We can safely claim that diverse decisive
concepts in single-valued neutrosophic topology were established and generalized in this article.
Distinct aspects like continuous and ideal continuous which have a major effect on the overall
topology’s notions were also considered.

Original aspects and credits of this article juxtaposed to pertinent recent research on groups
related to it are very worthwhile. This study deals with continuous and ideal continuous of
single-valued neutrosophic topological spaces (SVNV'TS) in Sostak sense. The great import of this
study is the introduction of the concept of r-single-valued neutrosophic open (r-SVNSO). The
researchers secure some of its basic properties. Moreover, as an application, we give a multicriteria
decision making for the combining effects of certain enzymes on chosen DNA.

2. Preliminaries

Here, in this section, we consider the fundamental concepts of single valued neutrosophic sets
(briefly, SVNV'S), single valued neutrosophic topological spaces (briefly, SVNTS) and single-valued
neutrosophic ideals (briefly, SVN7J). Although Section 2 is considered as a background for the

material included in this paper.

Definition 2.1 [33] Suppose that ¥ is a non empty set, then § = {(w, Vs, fs fis): w € f}, is called a
neutrosophic set (briefly, V'S) in ¥, where, [is, 75, Vs and the degree of non-membership (namely
fis(w)), the degree of indeterminacy (namely fis(w)), and the degree of membership (namely
¥s(w)), forall w € T to the set S.

A neutrosophic set § = (w., Vs, fis, fis: @ € ), can be identified as (s, fis, fis) in |70,1*] in .

Definition 2.2 [35] Suppose that § and € are NV'S§’s of the form § = {{(w, Vs, fis, fis): € T} and € =
{{w, Vs, fis, fis): ® € T} Then, S < &, iff for every w € .

inffis (w) = inf 7 (w), inffis(w) = inffig () and inf¥¢ (w) < infy, (W),
sup 7s(w) = sup 7g (@), sup fs (w) = sup fs (w) and supys (w) < sup ¥ (w).
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Definition 2.3 [29] Suppose that S is a space of points (objects) with a generic element in ¥
denoted by w. Then, S is called a single-valued neutrosophic set (briefly, SVN'S) in &, if § has
the form § = (s, fis, fis), where s, s, fis: T — [0.1].

In this case, 7s,7s,fis are called truth-membership mapping, indeterminacy-membership
mapping, falsity-membership mapping, respectively, and we will denote the set of all SVN'S’s in T
as I

Moreover, we will refer to the Null (empty) SVN'S (resp. the absolute (universe) SVN'S)in ¥ as
Oy (resp. 1y) and define by 0y = (0,1,1) (resp. 1y = (1,0,0)) for each w € T.

Definition 2.4 [29]. Let S = {(w, 75,75, s): @ € T} be an SVN'S on T. The complement of the set
S (in sort,S¢) maybe defined as, for all w € ¥

Vse(w) = fs(@), fise(w) =1 —1fs(w) and fise(w) = ¥s().

Definition 2.5 [34]. Let S, € € SVN'S(Z). Then,
1. S§cé&, if forevery w € g,

fis(@) 2 fle(w), fAs(w) = fie(w) and 7s() < 7e(w),
2. wesay S=EifSc€and §2¢€.

Definition 2.6 [35]. Let S, € € SVN'S(Z). Then,
1. SNEisa SVNS in T defined as:
SNE=(JsN7¥e s UTlg, fis U fg).

Where, (fis U fle)(w) = fis(w) U fg(w) and (75 N 7e)(@) = 7s(w) N 7e(w), forall w € .

2. SUE isan SVNS on T defined as:
SUE=(JsUTe fls NTlg, fis N [g).

Definition 2.7 [28] Let S € SVN'S(®). Then.
1. The intersection of {S;:j €A} (briefly, Njea S)) is SVN'S over T defined as: forall w € &,

s )@ ={()7@. |Jis@. | )

Jen jea jea jen

2. The union of {S;:j €A} (briefly, Ujen S;) is SVN'S over T defined as: for all {S;: j €A},
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Definition 2.8 [30]. Suppose that ¢t,s,k € I, and s+t + k < 3. A single-valued neutrosophic point
(briefly, SUN'P) x., of T isthe SVNS in I* for every w € S, defined by
(st k), if x=w,
X5 (@) = {(0,1,1), if x=w.
A SYNP x,. is said to belong to a SVNS § = {(w, Ps,fls, fls): w € T} € g, (notion: x,,, € S iff
s <7Js, t =fs and k = fis), and the set off all SVN'P in T denoted by SVNP(Z).

Definition 2.9 [36] Suppose that (7,%7,%#) be the collection of SVN'Ss over ¥; then (#7,%7,%F) is
called SVNT on ¥ if (#7,%7,##) satisfies the following axioms:
L (=@ =1 and i7(0) =) = #(0) = (1) =0,
2. (S NE=FS)NTV(E), F1I(SNE) <TIS)UT(E) and (S N E) < T7(S) U 7 (E), for
every §,€ € Ii,
3. T"(Ujenr 8) =Njen T7(S)), TT1(Uien ) SUjen T1(S;) and T (Ujen S;) <Ujen T7(S)), for every
(s;, jeayel*.
The triplet (Z,%7,%7,##) is called SVN'TS, where 7,7, %: ] T Occasionally, we will write 777

for (#7,%7,#") and it will cause no ambiguity.

Theorem 2.10 [30] Let (&, t¥"") be an SVNTS. Then, for all § € T and re Iy, we can define

operator C.yip: % x Iy, » IT as follows:
Com(S.r)=NEEITS<E, FTA-=2r, F11-E<1-1 TFAL-E<1-1)
Then, (&, C,77a) is an SVNCS.

Definition 2.11 [30] A map 77,77, 7%: 1% > [ is called SVNJT on T if it satisfies the following three
conditions:
1L 770)=7%(©) =0 and 77(0) =1,
2. If § <& then 77(&) = 77(8), TA(E) = TA(S) and F7(€) < 77(S), forall S,€ € I
3. JISuE)<TNE)UITIE), TFSUE) <THS)UTAE) and TY(SUE) = T(S)NTY(E),
forall §,€ € Iz,

The triple (&, #YF, J7T#) is called a single-valued neutrosophic ideal topological space (briefly,
SVNITS).

Definition 212 [30] Let (F,777%) be a SVNTS for each S €I¥. Then the single-valued
neutrosophic ideal open local function §;(#V7%,JY1F) of S is the union of all single-valued
neutrosophic points xg,, such that if € € Qi (xs.p,7) and ¥ (D) =7, J1(D) <1-1, J#(D) <
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1 —r, then there is at least one w € ¥ for which F¢(w) + 75(w) — 1 > p(w), fe(w) +fs(w) —1 <
fip(w) and fig(w) + fs(w) = 1 < fip(w).
Occasionally, we will write S for 87 (#V7F,7¥7") and it will be no ambiguity.

Remark 2.13 [30] Suppose that (%, TV"“,JV’”‘) isan SVNITS and S € I%. Then we obtain;

Clym(S,m) =S US,  intm(S,r) =S A[((H)N]

Theorem 2.14 [30] Let (%, 7777, 7717) be a SVNITS and 777F, 77" be a SVN'J on T.Then
1. If § <& then §) < S;;
2. <3, 7237 and 77 = 77, then s; (@, ¢y = 53 (F7T, £V,
3. & = Cmn(Sr,m) < Cymu(S,7),
4. (SHE<S),
5. (S;VEN =SV,
6. I3 =r, 1) <1—r,and FA(E)<1—71 then (SVE) =S VE =S,
7. ItV E)=>r, #1()<1—r,and () <1 —71,then (EAS)) < (EAS);,
8. (S;AEN = (SAE)L

3. Single-Valued Neutrosophic Ideal Closed Sets in Sostak Sense

The aim of this section is to define the r-single-valued neutrosophic ideal open (briefly,
r-SVNIO), r-single valued neutrosophic semi-open (briefly, r-SVNSO), r-single-valued
neutrosophic f-open (briefly, r-SVNBO) and r-single-valued neutrosophic pre-open sets (briefly,
r-SVNPO) in the sense of Sostak.

Definition 3.1. A single-valued neutrosophic set § of an SVNITS (&, #77H, JV17) is called:
1. r-SVNIOif § < intymu(S), 1), for v € Iy,

2. r-SVNSOif § < Cmu(int,yu(S,7),7), for every r € I,

3. r-SVNBOif forevery r € Iy § < Cymu(int,yin (Ci_?’ﬁﬁ(s, r),r),r),

4. r-SVNPOif § < intymu(Coin(S,7),7), forevery r € .
The complement of r-SVNIO (resp. r-SVNSO, r-SVNBO, r-SVNPO) is called r-SVNIC (resp.
r-SVNSC, r-SVNBC, r-SVNPC).

Remark 3.2. r-SVNO and r-SVNIO are independent notions
Example 3.3. Let T = {a, b}. Define &;,&,,&;,Dy,D,,D; € 1T as follows:
=((0-5,0-5),(0:5,0:5),(0-5.0:5)), & =((0-4,0-3),(0-4,0-1),(0-1.0-2)),

=((0-1,0-3),(0:4,0-1),(0-50-4)), D, =((0-4,0-4),(0-4,0-3),(0-2,0-2)),
=((0-2,0-2),(0:2,0-2),(0-1,0-1)), D3 =((0-1,0-1),(0-1,0-1),(0-1,0-1)),

Define YT, j¥1 : 1T 5 I as follows:
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1, if § =(0,1,1),

1' lf‘s = (0’1’1); 1
(S) = 1 if § =(1,0,0), F(s)y=17 fS=Dy

2! lfS 81! kg‘ lf9<S<D1,

0; lfS = (0,1,1); ;), lfg = (0’1’1)1
T(S) = 2’ if § = (1,00), 71(s) =47 if $ =Dy,

2’ f5=8& 7’ if 0 <S8 <D,

0, if s =(0,1,1), (1’ if $ =(0,1,0),
TH(S) = (1)' if § = (1,0,0), FEES) ={7" if § =D,

p— — 1

2; lffs 53: Z’ lfQ<S<D2

Then, &, is -SVNIO but #7(€;) =+, #7(€;,) =1 %5 and #(&) = 1 £ 7 is not --SVNO.

Lemma 3.4. Let (&, V7%, J71%) be a SVNITS. Then,
1. any union of r-SVNIO sets is r--SVNIO,
2. any intersection of r-SVNIC sets is r-SVNIC.

Proof
1. Let {§;, j €A} is a family of r-SVNIOs. Then, we obtain, §; < int.yz((S;);,7), and hence

foreach w € §,

Y 75,@) SV, Fune (557D S ey (Y, (55 7(@) < Ty (Y, $)57)(@),
ng ﬁSj (O)) 2]¥A ﬁint%ﬁ (‘S‘rl T') ((1)) 2 ﬁi‘ntfﬁ (]gA (5])7" T') ((IJ) 2 fil‘ntij‘, (<]¥A Sj)‘r‘: T) (w)/

Y 75y (©) 2 Y, Fine 1 (55,7)(©) 2 Fint (Y, ()1 1)(@) 2 e, (Y, $)7,7)(@).

Therefore, Vjea S; < int,yan(Vjea Sj,7) Hence, Vjea §; is --SVNIO.

2. Similarly to (1).

1. If § isr-SVNIO, t¥(&) =1, #1(§) <1 —7r and ##(£) <1 —r1, then, S N € is r-SVNIO.
2. If $ist-SVNIC, (1 - &) =1, 11— &E)<1-7r and tF (1 - ) <1 -1, then, SUE is
r-SVNIC.

If § is both r-SVNIO and r-SVNSC sets, then § = int.y7 (S, 7).

If $ isr-SVNIO and § < € < C,y5(S,7), then € isanr-SVNBO set.

S N intymu(S;, 1) is an r-SVNIO set.

If § isr-SVNIO, then § N Copr(E,7) < (S N E)F, for every € is r-SVNSO.

If S isr-SVNIO, £V (RC) > r, #*TE(R) <1 —r and T*F1F(RS) < 1 —r, then

N o g ®
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intyan(S,7) = intyar(Sy, 7).

8. If § isr-SVNIC, then § = (intymu(S,7))7-
Proof.
1. Since S isr-SVNIO and #7 (&) =1, t1(§) <1—71, t#() <1 -7, foreach w € &,
Ters) < Venint gy (str) (w) < ]7inti_7((6/\s,f),r) (w) < Vint_5(€rs)pr) (w).
flens (@) = flenine g (str) (w) = ﬁintﬁ((a\s;),r) (w) =2 Tline_z(Ers)pr) (w).
fiens (@) Z fenint g (str) (@) 2 Fine_g(ensp ) (@) Z Hine_ersyzr (@)
Thus EAS < intya((E AS)y, 7). Hence, EAS isan r-SVNIO set.
2. ltis easily proved by the same manner.

3. Since S isboth r-SVNIO and r-SVNSC, then for each w € & and foreach w € &
(Theorem 2.14.(3)), we have

75 ((U) < Vintﬁ,(é‘,f,r) ((A)) < 7int~]~,(c~]~,(5,r),r) ((J)) < VS (0)),
fs(@) 2 flint 5 (57 (@) 2 ﬁintﬁ(aﬁ(s,r),r) () = fls(w),

fs(w) = fline g (s7r) (w) = ﬁint%ﬁ(ciﬁ(s,r),r) (w) = fs(w).

Thus, § = intymm(Sy, 7).
4. Similarly to (3).

5. Since, intyu(Sy,1) = 8¢ N intywu(Sy, 1), for each w € $ and as we obtained by

Theorem 2.14(7), such that for each w € &. Then we have,

Vint#(é‘r*,r) (w) < V(Srwint#(é‘,f,r));(w): ﬁintfﬁ(é‘.ﬁ.r) (w) = ﬁ(sninti_ﬁ(s,f,r));(w)/

Rint s (st.r) (w) = ﬁ(snint%ﬁ(sﬁ,r));(w)-
Thus,

Vsnint#,(sr*,r)(w) < ?Rnintﬂ((Snint%f,(s,f,r))’.;,r)((1)) < Vine g (snint 5 (S5m0 (w),

ﬁaenintﬁ(s;,r)(w) 2 Tlsnint g ((snint 5 (57 r)7r) (w) = fline gz (snint g (s£r)Yer) (w),
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/:ZRninti_ﬁ(S;.,)(w) 2 [rnint g ((snint g (5707 (w) = Rint_g((snint g (57.r)3m) (w).

Hence, § N int y7u(S;, 1) < intyyaua((S A intyau(S7,17))7,. Therefore, S N int w7z (S;, 1) is r-SVNIO.

6. Let & ber-SVNSO. Then C 371 (E.7) = C g (int sz (E.7).7) and by Theorem 2.14(3,7),
for each w € § we have,
Vsacyer) = Vint g (st.rinc s (int 5 Er)r)

= Ve y(staint g (£r),1)

= Ve gsnonn = Visrers

Nsnc_z(em) = Nint 5 (57 rINC g (int 5 (E1)1)

2 Tl (57 nimt 7 (€r)1)

2 ﬁci_ﬁ((S/\E);,r) = Tisneyss

Asnc_ger) 2 Rint_g(rnc glint g Er)r)

= ﬁcfﬁ (S;’/\intfﬁ (€M)

2 e p(snerpm = Hsne)z-
7. Similarly to (6).
8. Let § ber-SVNIC. Then, §¢ < int.yu((S)7, 7). Since, 8 < C.ymu(S,7), by Theorem

2.14(3),
SC

IA

int,yan ((S7)°T)
intyin (Comn(SS,7),7)
= (C,a(intarsp(S,7),1))C.
Then, Cpaa(intyrzn(S,1),7) < 8. Thus, int yu(S,7); < Comu(intpmn(S,1),1) < .

IA

Theorem 3.6. Suppose that (X, #V7F,J7TH) is a SVNITS, for each S, € I%. Define the operator

ICynn: % x I, = I as follows:
ICHw(S,7) = N{E € IF|S < &, Eisr — SVNIC set}.

Then, for each r € I, the operator JC.ysu satisfies the following conditions:
1. 7Cm((0,1,1),7) = (0,1,1),
2. 8§ <ICamwm(S,1),
3. ICHwu(S,7) VICwu(S, 1) < IC7m(SVE,T),
4. ICHp(ICHm(S,7),7) = ICHu(S,T),
5. § isr-SVNIC, iff § = ICy7u(S,1),
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6. If Can(S,1) is r-SVNIC, then C.ymn(IC 77u(S,7),7) = ICmu (Coymn(S,7),1) = Coin(S, 7).
Proof. It is trivial.

Theorem 3.7. Let (3,778, 571%) be a SVNITS, for each S,€ €%, we define the operator

Jint yup: % x I, = I as follows:

Jintgau(Sr) = N{E € I}|S < &, EisT — SVNIO set}.
Then
1. Jintymu(S, 1) = (ICHmmu(S, 1)),

2. Jintymu(S,7) <8 < ICHm(S,7),

3. § isr-SVNIO iff Jint.ymu(S,7) =S,

4. Jintymu(S,7r) =S Nintyau(Sy, 1),

5. Jintywu(S,7) = (0,1,1) if and only if int.ym (S, 7) = (0,1,1),
Proof.

(1), (2) and (3) are trivial form the definition of Jint y5 and JC .

(4) By Theorem 2.14(7), we have

Vine g (str) = Vsgnint y(sir) = Visnint g (570
fine_z(st.r) = Asgnine gs8r) 2 Nsnint 55t
Hine g (sry = A Nint p(55) 2 [snine g (st
This implies that
?SAintiv(Sr*r) s )757Ainti_7((SAinti_?(S,f,r)),’i,r) s Vintiy((sl\intiy(Sr*,r))i.r)'
ﬁé‘/\intﬁ sty = ﬁSl\(S/\int%ﬁ((Sr*,r));,r) = ﬁint,[ﬁ((SAintTﬁ(S}‘,r));,r)r

Asnint g(st.r) Z Bsasnine g ((strnir) 2 Bint g(Saint g (S5
Thus, § Aint y7u(S7,7) is r-SVNIO, then § A int w4z (Sy,7) < Jint ymn (S, 7).
For each € is r-SVNIO set and £ < § then by Theorem 2.14(1), we have & <7, and so,
intyau(Er7,7) < intyn(Sy, 1),
E < S Nintgmn(E5,7) < 8 A intyiu(Sy,1).

Thus, Jintymu(S,1) <8 Aintymu (S, 1).

(5) Let Jint ywu(S,7) = (0,1,1). Then, § A intzmu(S;, 1) = (0,1,1), implies that C.yu (S A
intz(S7,7),7) =(0,1,1) and C.y7u(S,7) A intymu(S), 1) = (0,1,1), by Theorem 2.14(3), C.y7a(S,7) A
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intyan(S7,7) = intya(Sr,7) = (0,1,1).

On the other hand, let inty7n(S7,7) = (0,1,1). Then § Aint.ysu(Sy,7) = (0,1,1). Hence, by (2),
Jintyme(S,1) =(0,1,1).

4. Single-Valued Neutrosophic Ideal Continuous Mappings

We introduce the notions of single-valued neutrosophic continuous (briefly, SVN'-continuous)
(resp. single-valued neutrosophic ideal continuous (briefly, SVNNJ -continuous), single-valued
neutrosophic ideal-open (briefly, SVNJ -open), single-valued neutrosophic 7 -closed (briefly,
SVNI-closed), single-valued neutrosophic pre continuous (briefly, SVNP-continuous)) mappings.
Also, we obtain new decompositions of SV -continuous in SVNITS in Sostak Sense.

Definition 4.1. Suppose that f: (&, #"F,J71%) > (3,67"F) is a mapping and r € I,. Then, f is
called: SVN'I-continuous iff f~1(S) is r-SVNIO in X for every £ € I3, 67(S) =1, 671(S) <1 -7,
) <1-r,

Definition 4.2. Suppose that f: (&, #77%) - (3, 67"F,J71%) is a mapping and r € I,. Then, f is said

to be:
1. SVNJ-open iff f(S) is r-SVNIO in § for every € € g, (S)=r, ¥1(S)<1-r and
tHES)<1-r,
2. SVNI-closed iff f(S) is r-SVNIC in § for every € € IF, 7S >r, $1(89)<1-r and
S <1-r.

Definition 4.3. Suppose that f: (&, #7T# > &, 671 isa mapping and r € I,. Then, f is called:
1. SVN-continuous iff f~1(S) is r-SVNO in & for every € € s, FV(S)=>r, 61(S)<1—-r
and 6*(8) <1-r,
2. SVNP-continuous iff f71(S) is -SVNPO in ¥ for every £ € IS, G7(S) =1, 671(S) <1—7r

and G*(S) <1-r.

Remark 4.4.
1. SVNI-continuous = SVNP-continuous,

2. SVNL-continuous and SVJV-continuous are independent.
Example 4.5. Suppose that g = {a, b}. Define &;,&,,&5,C1,C,,C5 € 1T as follows:

& =((0-50-4),(0:50-5),(0:9,0:6)), & =((0-4,0-4),(0-1,0-1),(0-1,0-1)),
£,=((0-3,0-1),(0-1,0-1),(0-1.0-4)), €, =((0-4,0-5),(0-5,0-5),(0-6,0-9)),
€, =((0-2,0-2),(0-2,0-2),(0-1.0-1)), C3=(0-1,0-1),(0-1,0-1),(0-1.0-1)).

Define £YTE JYIE VIR . [T 5 | asfollows:
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1, if $=(0,1,1), 1, if §=1(0,1,1),
(S = 1, if §=(1,1,0), 57(S) = 1, if §=(1,1,0),
2 if S=&, Lifs=c,
2 2
0, if S$=1(0,1,1), 0, if $=140,1,1),
F1(S) = 0, if §=(1,1,0), 51(S) = 0, if $=(1,1,0),
2 if S=6, L ifS=0,
2 2
0, if $=140,1,1), 0, if $=14(0,1,1),
l; if$=63; 1, if§=cg,
2 2
1, if §=(0,1,1), 0, if $=(0,1,1),
1 . 1 .
UOERST if $=0C6, 7Sy =43 if §=20C,,
2 if 0<s<cy T If 0<8<C
if S = <011;1)1
7(s) = if §=Cs
|3 fo<s<es
Define f: (%, V¥, J717) - (F,671") as follows f(a) =b and f(b) =a. If J¥(C;) zg, Jie) <

1--and J7(¢;) <1—3. Then f7(€;) =((0-5,0-4), (0-5,0-5), (0-9,0-6)) is -SVNO in Z.

Thus, f is SVN-continuous. However, it is not SVN'J-continuous.

Theorem 4.6. Let f: (&, #""FY1F) - (3,677%) be a mapping and r € I,. Then the following are

equivalent.

1. f is SVNJI-continuous.
2. For any x.., ESVNP®), V() =r, §1(S)<1-r and F#(S)<1-r containing
f(x5¢x), there exists -SVNIO set € such that x., €&, f(E) <S.

Forany 67(S¢) =1, 67(S°)<1—r and 6#(S¢) <1—71, f~1(S) is r-SVIC set.

Comn((F 1S5 1) < fH(Copma(S), 1), forany S € I3.
f(Camu(EF, 1)) < Copnu(f(E),7) forany and € € I7.

Proof.

1) = ()

For any x5, €ESVNP®), 6"S)=r. 671(S)<1—-7r and 6F(S)<1-71. By
SVNI-continuity of f we have £ = f~1(8) is an r-SVNIO set and for any w €

s <P (@) =Fe(w), t2Tp15(0) =Te(w), k=15 (0) = fe(w).
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Hence, f(€) < S.

(2)=(3): Suppose that F¥(S) =7, F1(S)<1—7, FH(S)<1—r and x,.4 € f *(1 — 8), by
(2). There exists r-SVNIO set € € IT and X5k € € such that f(£) <1— 8. Hence, forany w € ¥

§ <Ve(@) < Vine ygn (@) < ?int_ﬁ((f_l(sc));,r)(w)/
t = flg(w) = ﬁinti_.;](E,*-,r) (w) = ﬁintfﬁ((f'l(sc));,r) (),

k2 fig(@) 2 fine g (65,0 (@) 2 Bine_g(r-255m) (@)
Hence f71(8¢) < intyyma((f~*(8)); 7). Then f71(S) = (f~1(5))¢ is r-SVNIO set in . Thus,
f71(S) is r-SVNIC set in E.
(3)=>(4): For any S € I3 and 1€ Iy, since ay((C (S, ) =7, J”((C (S, 7)) <1-7r and
a“((C 2(S,1)°) <1 —r,by (3), we have f~*(Coy7a(S,1)) is r-SVNIC set. Hence,

FHComn(5,7)) = Comn((F (Coran (5,1 )5, 7) = Commn(FH(S, 73T,

(4)=(5): For any € € I and r € I,. Put f(€) = S. By (4), we have,
Comn(Er,7) < Comm((FH(F O 1) < f7H(Corn(f(E),7)).
It implies f(Can(Er, 1)) < Cornn(f(E), 7).

(5)=>(1): Let 67(§) =1, 671(€) <1—r and 6#() < 1 —r. Then by (5) and Theorem 2.14(3), we
have,

fCamn((FTENH ) < Com(F(fTH(ED), 1) < Coym(EC,T) =

Therefore, C.yan((f*(E));,7) < f7'(E°) . This show that f~'(€) is r-SVNIO set. Thus,

SVNI-continuous.

Theorem 4.7. Suppose that f: (T, V7%, JV1E) > (5,67
and 7 € Iy. Then the following are holds:

i) is SVN'J-continuous for all S € B.cel®
1. (intama(f~1(8), )y < f71(Sy), for every [r-single valued neutrosophic x-dense-in-itself
S < S

2. f(intzwn(E,1))r < (f(E));, for every [r-single valued neutrosophic *-prefect (€ = &)].

Proof.

Fahad Alsharari, Decomposition of Single-Valued Neutrosophic Ideal Continuity Via Fuzzy ldealization



Neutrosophic Sets and Systems, Vol. 38, 2020 157

1. For every Sen by Theorem 2.14(3), we obtain Cyr(Sy.7) =38y, this implies that,
FT((SH) =1, T9((8)°) =1 and G7((57)¢) = r. Then by Theorem 4.6(3), we have f~1(87)
is r-SVNIC set in ¥ . Thus, by using Proposition 3.5(8), we have f~1(8}) >
(intzmn (f ~1(S}).7))r. Hence,

F7HS)) = (intyma(f (89, )r = (intgaa(f~1(S),7)5
2. Forevery €€ Fand re Iy, Put § = f(&) from (2). Then
FHUENN = (ntgma(f (), 1))y = (intzan(E, 1))

It implies f(intym(E, 7)) < (F(E));-

Then,
1. f(intym (C;?ﬁij_* (8,7),1)) < Camn(f(S),r), for each r-SVNIO S € =
2. intyua(Clhmp(f7H(E),1).7) < fH(Copmn(E,7)), for each [r-r-single valued neutrosophic

*-dense-in-itself € € 15].

Proof.
1. LeT S€I® be a r-SVNPO. Then § < int.yiu(Sy,7). Hence, by Theorem 4.6(5), we

obtain
f (intﬁﬁﬁ(@?ﬁﬁ(& T),T)) < f(int,pma (Clma(intzm (S5, 1),7),.7))

< f (intyn (Coma (S5, 1), 1))
< f(Coan(S7, 7)) < Commn(f(S), 1),

1. Let E€1S be r-r-single valued neutrosophic *-dense-in-itself. Then £ < £. By Theorem
4.6(4), we obtain,
int i (Clmn (f 71(E),7),7) < intyymm(Coma(f(E),7),7)
< intgyam(Copmn (f 71 (E7,7),7),7)
< Comu(f 1 (EST), ) < fH(Comu(E, 7).

Theorem 4.9. A mapping f: (T, i717) - (§, 677, J7T7) is SVNI-open iff for every S € IS and for
each # (&) >r, #1()<1—r and T#(€) <1—7 such that f~1(S) <&, there exists D €IS is

r-SVNIC set containing § such that f~1(D) < €.

Proof. Obvious.
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Theorem 4.10. If f: (%, 77F) - (5, 6Y7#,JV1) is SVNI-open, then the following properties are
holds:
L [ (Comma(intlymu(S,7).7)) < Copmn(f~H(S), ) for allg?(S) =2 1. 67(S) <1—r and 67(5) <
1-—r.
2. fHClwma(E,1) < Cmn(f1(E),7) forall 67 (€) =7, 67(€)<1—r and G7(§) <1-7.

Proof.

1. Since,
T (Crm(f(S), ) =7, F(Camn(f (S, N <1—7, F(Coma(f S, T)N)<1—7
for each § € I3. By Theorem 4.9, there exists D € IS is r-SVNIC set containing § such that
f1(D) < Cmm(f1(S). 7). Since D€ is r-SVNIO set, f~1(D) < f~ (int77u (D)7, 1), we
obtain,

(T @D)° < fH(intgrm (D97, 1) < fH((iIntpmm (Clymu (D)7, 1)
< f_ (lnt~ynu(Cl ynu(caﬁﬁ(@cy 7), 7'); T))

<~ (C yan(int ; ( ~7111 @D,7), 7') 19))I8

Since § < D, we obtain,

f~ (C~yr]y_(lnt~yny_(5 ), r)) < (., yw(lnt~yw(lnt wa(D,7),7),7))

< D) < Cm(fF7H(S), 7).
Hence, f™(Cpmn(int ymm(S,7),7)) < Comn(f H(S), 7).

2. Foreach 67(§) =1, 671() <1—r and 6F(§) <1—r.By (1), we have

FHCLmn(E1)) < fH(Commm(€,7) < £ (Copma (it pan(€,7),7))

< £ (Commn(intsn(€,1),7)) < Comn(F1(E),1).

Theorem 4.11 below, is similarly proved as Theorem 4.10.
Theorem 4.11. If f: (&8, #77F) > (§,677F, V) is SVNJ-closed, then the following properties are
holds:

L f(intwm(Clymp(S,1).1) < Cymun(f~1(S),7) , for each G7(S)=>r, 61(S)<1—r and

Sy <1-r.
2. fH(intlmp(E, 1) < intgma(f1(E), 1), for each 67(E€) =7, 6T(EC) <1 -7 and 67(£°) <
1-r.
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Theorem 4.12. The following hold for the mappings f: (&, /"%, 37" - (3, #/™,77™) and
g: QT > I,
1. gof is SVNJ-continuous if f is SVNJI-continuous and g is SVN'-continuous,
2. gof is SVNP-continuous if f is SVNP-continuous and g is SVNI-continuous,
3. gof is SVNJ-open if f and g is SVNT-open, f is surjective and g(S;) < (g(€)); for
each § < €&.

Proof. Straightforward.

Remark 4.13. The composition of two SVNJ -continuous mappings need not to be a

SVNI-continuous.
Example 4.14. Suppose that g = {a, b}. Define &,&,,&5,C4,C,,C3 € 1T as follows:

€3=((0-2,0-2),(0-2,0:2),(0:2.0-2)), € =((0-2,0-2),(0-2,0-2),(0-2,0-2)),
C,=(0-1,0-1),(0-1,0-1),(0-1.0- 1)),

Define ;™)™ £y 57, 37" I* > I as follows:

1, if §=(0,11), 1, if $=1(0,1,1),
() = 1,1 if §=(1,1,0), #(s) = 11 if §=(1,1,0),

S if S=6, S if S=6,,

2 2

0, if §=1(0,1,1), 0, if §=¢0,1,1),
(S = 01 if §=(110) £1(s) = 0,1 if §=(1,1,0),

S ifS=¢€, S ifS= &

2 2

0, if $=(0,1,1), 0, if $=¢0,1,1),
i(s) =10 U §={110) #(s) =10 if §=(110)

S if S=¢&, S if $=6&,,

2 2

1, if §=4(0,1,1), 1, if §=1(0,1,1),
£(s) = 1 if §=(110) #(s) = 11 if §=(110)

- if5=<€3, - ifcs:gz,

2 2

0, if $=(0,11), 0, if S=14(0,1,1),

E, lfcg=£3, E, ifS:, 62
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0, if $=(0,1,1), 0, if $=(0,1,1),
t($) = (1 if §=(11,0), (s = (1 if §=(11,0),
S if S=6, S if S=6,
1, if $=(0,1,1), 1, if $=(0,1,1),
= 1, . 1, _
HOEREY if $=¢y, MO ERST if §=2¢,
S if0<s<e, 2, 0<8<C,
0, if $=1(0,1,1), 0, if $=(0,1,1),
~ 1, o 1, _
7 ={3 fs=C Jis)y=1{3 if $=6,
Lif0<s<c S if 0<5<C,
0, if §=(0,1,1), 0, if $=(0,1,1),
~ 1, . 1, _
7#(5) ={7 if §=2¢Cs gél(é‘) ={7 if $=2¢C,,
L ifo<s<e S if 0<S<C,

The identity mappings idy: (X, f{"“,j}/"”) - (Y, ‘EZW) and idy: (Y, f;’"”,ﬂ/"“) - (Z, ‘EZW) are

SVNJ -continuous. But the identity mapping idy: (X L EVTE grTE ) - (Z,#7™) is  not

SVNT -continuous because, ‘EZ(83) = %, f2(83) <1 —; , ‘Ef(Eg) <1 —; and (E3)1 =(0,1,1) and
2

(€ % int g (€)3,2)
2 2

Propositions (4.13) and (4.14) are similarly proved from Theorems (4.6) and (4.8),

respectively.

equivalent.
1. f is SVNJ-continuous.
2. f71(S) isr-SVNIC for each 67(5¢) =71, 671(§¢)<1—7r and 6#(S¢) <1 -,
3. fICHu(S,1)) < Cayn(f(S),7), foreach r € I, and S € &3
4. ICama(fH(ET)) < T (Cyrnn(E, 7)), for each r € Iy and € € I3,
5. f'(intgmu(E, 1)) < Jintgma(f~1(E.7)), foreach r €I, and € € Is.

Proof. Obvious.
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hold:

1. f iscalled SVNI-closed.

2. fACwwm(S,1)) < Can(f(S),7), foreach r € Iy and S € &3

3. for any S€IS and (&) =7, A7(E)<1—7 and A7(E) < 1—r such that f1(S) <€,
there exists a r-SVNIO set D € I3 with § <D such that f~1(D) < €.

Proof. Obvious.

6. Conclusions

In this paper, the author has made a study of the r-single-valued neutrosophic ideal open
(r-SVNIO), the idea of r-single-valued neutrosophic f-open (r-SVNO) and r-single-valued
neutrosophic pre-open sets (r-SVNPO) in the sense of Sostak, which are different from the study
taken so far and obtained some of their basic properties. Next, the concepts of a single-valued
neutrosophic continuous (resp. single-valued neutrosophic ideal continuous, single-valued
neutrosophic J -open, single-valued neutrosophic 7 -closed, single-valued neutrosophic pre
continuous) mappings were introduced and studied and too obtained new decompositions of
SV -continuous in SVNITS in Sostak Sense.

Discussion for Further Works:
The theory can be extended in the following natural ways. One may study the properties of

single-valued neutrosophic metric topological spaces using the concept of basis defined in this

paper;
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