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I. INTRODUCTION

L.A. Zadeh [19]was the first to explain fuzzy sets and fuzzy set operations. Fuzzy topological
spaces were first introduced and developed by Chang [5]. The earliest publication of the
"Intuitionistic fuzzy set" notion was made by Atanassov [1].Fuzzy sets and neurothosophic
sets, an expansion of intuitionistic fuzzy sets, were first described by Smarandache[12].
Neutosophic set theory addresses the problem of uncertainty. As an extension of intuitionistic
fuzzy sets, fuzzy sets, and the classical set, Wang [17] proposed single-valued neutrosphic
sets.Four membership functions make up Chatterjee’s quadripartitioned single valued
neutrosophic sets: truth, contradiction, unknown, and falsity. Deli et al.’s [6] development of
intuitionistic fuzzy multisets and fuzzy multisets was the introduction of neurosophic refined
sets.The concept of Volterra spaces has been thoroughly studied in classical topology
[4,7,8,9].Thangaraj and Soundararajan[15] introduce and research the idea of fuzzy Volterra
space.By Soundararajan, Rizwan, and Syed Tahir Hussainy [14], the idea of intuitionistic
fuzzy Volterra space was first suggested and researched.This paper is arranged as follows:
quadripartitioned single valued neutrosophic refined nowhere dense set , quadripartitioned
single valued neutrosophic refined volterra space and its characteristics is present and some
results are made about the functions that preserve this context of images and preimages.

Il. PRELIMINARIES
Definition 2.1 [2] A QSVNRS g on A can be defined by
0={(k, TJ(1), D} (), Y2 (i), Fy (10)):k € A}

whereT) (), D} (x), Y3 (), Fy ():A —[0,1] such that 0< T)+D}+Y)+F), <4 (J=1,2,...P) and for
every k € A.Ty(«), Dy (), Y)(k)andF(x) are the truth membership sequence,a contradiction

membership sequence,an unknown membership sequence and falsity membership sequence
of the element x respectively. P is also referred to as the QSVNRS(g) dimension.

Definition 2.2 [2] Let g, ¢ € QSVNRS(A) havimg the form

0 ={(x, T)(x), D} (x), Ya(x), FL(1)):x € A} (3=1,2,...P)

{={(x, T} (), DL(¥), Y} (x), F,(1)):x € A} (3=1,2,...P).Then

e @ECifTy(x) < T)(x), Dy(x) < DL(x), Ya(x) < Y} () and F)(x) < Fl(x) (0=1.2,..P)
o o ={(x,Fy(x), Y3(x), D} (x), TA(K)):k € A} (I=1,2,...P)

e U=, and is defined by

T),, () =max{T, (), T, () }, D}, (K)=max{D}(x),D} ()}, Ys, () =min{ Y3 (1), Y} () },
F,, ())=min{Fy(x),F.(x)} forall x € A and J=1,2..P.
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e 0N {=ow, andis defined by

T),, () =min{ T, (), T, ()}, D}, () =min{ D} (x),DL(x)}, Y3, (1) =max{Y,(x), Y, () },
F(Inl(l():maX{Fé(K),Fé(K)} forallk e A and J=1,2...P.

Definition 2.3 [2] A QSVNRTS on A™ in a family T of QSVNRS in A" which satisfy the
following axioms.

e Donr. Xgnr €T
e H,NH,€eZIforanyH,, H, €.
e UH;eZforevery{H;:i€l}Cgq.

Here the pair (A", T) is called a QSVNRTS and any QSVNRS in I is said to be
quadripartitioned single valued neutrosophic refined open set (QNROS) in A*. The
complement of o of a QNROS g in a QSVNRTS (A", X) is known as quadripartitioned
single valued neutrosophic refined closed set (QNRCS) in A™.

I11. QUADRIPARTITIONED SINGLE VALUED NEUTROSOPHIC REFINED
VOLTERRA SPACES

Definition 3.1 A QSVNRS U in a QSVNRTS (Q*,07%) is said to be QSVNR dense if there
exists no QNRCS V in (Q*,Q¥) such that U € V & Kpx.

Definition 3.2 A QSVNRS U in a QSVNRTS (Q*,07) is said to be QSVNR nowhere dense set
if there exists no QNROS £ in (Q*,Q%) such that £ € QNRcI(U).That is QNRint(QNRcI(W)) =

(DQNR'

Proposition 3.3 Let U be a QSVNRS.If U is a QNRCS in (Q*,Q%) with QNRint(U) = Pyyp,
then U is a QSVNR nowhere dense in (QX,Q7%).

Proof. Let U is a QNRCS in (Q¥X,0%). Then QNRcI(U) = U. Now QNRint(QNRcI(U)) =
QNRint(U) = @,y and hence U is a QSVNR nowhere dense U in (Q*,Q%).

Proposition 3.4 Let A be a QNRCS in (Q*,0%),then U is a QSVNR nowhere dense set in
(Q*,Q%) iff QNRint(U) = Pyyp.

Proof. Let U be a QNRCS in (Q*,Q¥), with QNRint(U) = ®,yz. Then by Proposition 3.3, U
be QSVNR nowhere dense set (QX,Q%). Conversely,Let 1l is a QSVNR nowhere dense set in
(Q*,0%).we have QNRint(QNRcI(U)) = ®yyy implies that QNRint(U) = Oyyr.Since U is a
QNRCS,QNRcI(U) = 1.

Proposition 3.5 If W is a QSVNR dense and QNROS in (Q*,Q%),then U¢ is a QSVNR
nowheredense set in (Q%,0%).
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Proof. Let W is @ QNROS in (Q*,Q%),we have QNRcI(U) = Xong. Now QNRint(QNRCI(US))
= (QNRC(QNRint()¢ = (QNRCI(W)) ¢ = ®,pg. Hence U is a QSVNR nowheredense set in
(@*,Q%).

Proposition 3.6 If A be a QSVNR nowhere dense set in (QX,Q%), then QNRcI(U) is also a
QSVNR nowhere dense set in (Q%,07).

Proof. Let QNRcI( U)=8.Now QNRint(QNRcI(B)) = QNRint(QNR(QNRcI(U))) =
QNRint(QNRcI(UN)) = &)QNR. Hence B = QNRcI(U) is a QSVNR nowheredense set in

(Q*,Q7).

Definition 3.7 A QSVNRS U in QSVNRTS (Q*,07) is said to be QSVNR Gs-set in (QX,Q7%) if
U = N7, U; where ; are QNROS in (Q*,Q7).

Definition 3.8 A QSVNRS U in a QSVNRTS (Q*,Q%) is known as QSVNR F,-set in (Q*,Q%)
if 2 = U7, U; where 1; are QNRCS in (Q,07).

Definition 3.9 A QSVNRTS (Q*,Q%) is said to be QSVNR first category set if A = U7_, 1;
where U; s are QSVNR nowhere dense sets in (QX,0%).0therwise (Q%,Q%) is known as
QSVNR second category.

Definition 3.10 A QSVNRTS (Q*,@¥) is known as Baire space if QNRint(U_; U;)= ®gpr,
where U; ’s are QSVNR nowhere dense sets in (Q%,0%).

Definition 3.11 A QSVNRTS (Q*,@¥) is known as QSVNR volterra space if QNRcI(Ny'; 1))
= XQNR, Here U, ’s are QSVNR dense and QSVNR Gs-sets in (0%,07).

Example 3.12 Let QX ={e, f}. Define the QSVNRS 1, B, L T B and il A B as follows

il ={(e,{0.5,0.3,0.4,0.2},{0.8,0.5,0.6,0.3},{0.5,0.3,0.2,0.4}),
(f,{0.2,0.4,0.3,0.1},{0.3,0.5,0.2,0.4}, {0.4,0.2,0.3,0.5})}

B ={(e,{0.4,0.5,0.2,0.1},{0.7,0.9,0.4,0.5},{0.6,0.4,0.3,0.5}),

(f,{0.5,0.6,0.2,0.3},{0.1,0.6,0.3,0.2}, {0.5,0.1,0.2,0.6})}
U T B ={(e,{0.5,0.5,0.2,0.1},{0.8,0.9,0.4,0.3},{0.6,0.4,0.2,0.4}),
(f,{0.5,0.6,0.2,0.1},{0.3,0.6,0.2,0.2}, {0.5,0.2,0.2,0.5})}
U A B ={(e,{0.4,0.3,0.4,0.2},{0.7,0.5,0.6,0.5},{0.5,0.3,0.3,0.5}),

(1,{0.2,0.4,0.3,0.3},{0.1,0.5,0.3,0.4}, {0.4,0.1,0.3,0.6 )}
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Then Q% = {Poyr , Xonr, U, B, U T B, WA B} is a QSVNRT on Q¥.Thus (QX,QF) is a
QSVNRTS.

LetR={UABAUAB)} O={UABAUTY)}P={UABAAUANDB)A (1T V)},

where 9, O, B are QSVNR Gs-set in (Q*,07) and QNRI(N) = Xynr, QNRI(D) = Xonz,
QNRI(B) = Xonr-Then QNRcI(9t N O A P) = Kynr. Hence (Q%,07) is a QSVNR volterra
space.

Example 3.13 Let QX ={e, f}. Define the QSVNRS 1, B, L T B and il A B as follows
il ={( ¢,{0.5,0.4,0.3,0.6},{0.2,0.7,0.4,0.3}.{0.4,0.5,0.3,0.6}),
(5.40.6,0.5,0.4,0.7}.,{0.5,0.6,0.3,0.6}, {0.5,0.3,0.4,0.6})}
# ={(e,{0.7,0.3,0.4,0.2},{0.8,0.3,0.9,0.2},{0.5,0.2,0.6,0.1}),
(.40.7,0.4,0.5,0.6},{0.4,0.3,0.7,0.2}, {0.2,0.7,0.7,0.2})}

U U B ={(e,{0.7,0.4,0.3,0.2},{0.8,0.7,0.4,0.2},{0.5,0.5,0.3,0.1}),
(f£0.7,0.5,0.4,0.6},{0.5,0.6,0.3,0.2}, {0.5,0.7,0.4,0.21)}

il A B ={(¢,{0.5,0.3,0.4,0.6},{0.2,0.3,0.9,0.3}{0.4,0.2,0.6,0.6}),
(5.{0.6,0.4,0.5,0.7},{0.4,0.3,0.7,0.6}, {0.2,0.3,0.7,0.6})}

Then Q% = {Pynr , Xone I, B, U T B, WA B} is a QSVNRT on Q¥.Thus (@X,Q%) is a

QSVNRTS. But there is no QSVNR Gg-set in (Q*,0%). Hence (Q*X,Q%) is not a QSVNR

volterra space.
A1

Proposition 3.14 If L = N ;, where 1; are QSVNR dense and QSVNR Gg-sets in QSVNR

volterra space (Q*,Q7%), then U is not a QNRCS.
a1

Proof. Let W= Ny ;, where U;’s are QSVNR dense and @SVNR G sets in (@%,0™). Since
(0%,0%) is a QSVNR volterra space, we have QNRcI(ﬂ}\I U;) = Xong.(ie.) QNRc(U) =
Xonr Which implies that QNRcI(U) = U. Therefore 2 is not a QNRCS in (Q*,Q7).

Proposition 3.15 A QSVNRTS (Q*,Q¥) is a QSVNR volterra space, iff QNRint(U}_; Uf) =
5QNR, where U; ’s are QSVNR dense and QSVNR Gg-sets in (0%,07).

Proof. Let (Q%,Q%) be a QSVNR volterra spacezand l;’s are QSVNR dense and QSMNR G-

sets in (Qff, Q™). Then we have QNRcI(NY ;) = Xonz. Now QNRint(U} U)° =
(QNR(N)  UA;))E = Dypi.
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Conversely let QNRint(U Uf)& Py, Where U;’s are QSVNR dense and QSVHR Gs-sets
in (Q*,Q%).Then QNRint(U) U = Pyyg, this implis that (QNRcI(NY U))E =
® - Therefore (QX,Q7) is a QSVNR volterra space.

A1

Proposition 3.16 Let (Q*,0¥) be a QSVNRTS. If QNRint(U' ;) = Bypg, U;'s are OSVNR
nowhere dense and QSVNR F, sets in (Q*,07%), then (Q*,07%) is a QSVNR volterra space.

A1 1
Proof. LetiQNRint(Uy ;) = ®ong, Which implies (QNRint(UY ;) € = Xopr (i€.)
QNRcI(ﬂiN ;) = XQNR. U;’s are QSVNR nowhere dense and QSVNR F; sets implies that
u¢ are QSVNR dense and QSVNR G sets in (Q%,Q%).Therefore QNRcI(N.; ;) = Xouz.
Hence (Q*,0%) is a QSVNR volterra space.

Definition 3.17 A QSVNRTS (Q%*,0%) is known as QSVNR p-space if countable intersection
of QNROS in (Q*,0%) in QSVNR open in (Q*,0%).

Definition 3.18 A QSVNRTS (Q*,0%) is said to be QSVNR hyperconnected space if every
QNROS U is QSVNR dense set in (Q*,0%) (i.e.,) QNRcI(U) = Xy, for all A € Q7.

Proposition 3.19 If the QSVNRTS (Q*,0%) be QSVNR p-space and QSVNR hyperconnected
space then (Q*,07%) is also a QSVNR volterra space.

Proof. Let U;’s (j =1 to N) is QSVNR dense and QSVNR Ggs-sets in (Q*,Q™). Since
(Q%,Q%) is QSVMR p-space, U;’s is QSVNR Gy sets, this implies that U;’s is QNROS in
(Q*,Q%).Then N 1u; € :’.Since~(QX,Q:’) is a QSVNR hyperconnected space N\ ; €
Q7 implies that QNRcI(N ;) = Xyng. Hence (QX,Q7) is a QSVNR volterra space.

Definition 3.20 A QSVNRTS (Q*,0%) is said to be QSVNR submaximal space if for each
QSVNRS U in (Q*,Q7) such that QNRcI(U) = Xy, then U € Q7.

Proposition 3.21 If the QSVNRTS (Q*, Q%) be QSVNR submaximal and QSVNR
hyperconnected space then (Q*,Q%) is a QSVNR volterra space.

Pro%thet U;’s (j=1to N) is QSVNR dense and QSYNR Gs sets in (QX,Q%). Since
(0%,0%) is a QSVNR submaximal space QNRI(Y;) = Xongr, implies that U;’s € Q7 for
allj tozN) this implies that ﬂjN U; € Q¥asSince (QX,0%) is a QSVNR hyperconnected
space, N U; € Q¥ implies that QNRcI(NY ;) = Xyyg. Hence (Q%,Q%) is a QSVNR
volterra space.

IV. CONCLUSION

aracterizations of these spaces is presented outcomes of functions that preserve
quadripartitioned single valued neutrosophic refined volterra space in the context of images
and The concepts of quadripartitioned single valued neutrosophic refined volterra space as
well as chpreimages are obtained.
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