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1 Introduction

In mathematics, Zadeh? was first presented a idea of fuzzy set between the intervals in order of logic
and sethypothesis. The fuzzy set was attempted in general topology by Chang? as fuzzy topological
space. The intu-itionistic fuzzy set which contains a membership and non-membership values was
introduced by Atanassov® in1983. Coker* made intuitionistic fuzzy set in a topology entitled as
intuitionistic fuzzy topological spaces. Theideas of neutrosophy and neutrosophic set was presented by
Smarandache'®!’ toward the start of 20" century. Salama and Alblowi**'> in 2012, originated
neutrosophic set and neutrosophic crisp set in a neutrosophic topological space. In the year 2016,
Chatterjee et al.®> grounded the idea of quadripartitioned neutrosophic set and defined several similarity
measures between two quadripartitioned neutrosophic sets. Iswaraya and Bageerathi® studied the
concept of neutrosophic semi-open sets and neutrosophic semi-closed sets. Push- palatha and
Nandhini*?grounded the idea of neutrosophic generalized closed sets in NTS’s. The notion of
neutrosophic b-open sets in NTS’s was presented by Ebenanjar et al.2 Rao and Srinivasa®® grounded
the concept of pre open set and pre closed set via neutrosophic topological spaces. Thereafter,
Maheswari et al.*studied the neutrosophic generalized b-closed sets in NTS’s. In the year 2019,
Mohammed Ali Jaffer and Ramesh!! studied the concept of neutrosophic generalized pre-regular
closed sets. The generalized neutro- sophic b-open sets in NTS’s was introduced by Das and
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Pramanik.® Das and Pramanik’ also defined the neutrosophic ®-open sets and neutrosophic ®-
continuous mappings via NTS’s. Vadivel and Sundar definedy open sets,'® y continuous maps,?%2 j5-
open sets*® and A continuous maps?22* in N -neutrosophic crisp topological spaces.

In this paper, we develop the concept of quadripartitioned neutrosophic contra S-continuous maps,
quadri- partitioned neutrosophic contra S-open maps and quadripartitioned neutrosophic contra f-
closed maps in a quadripartitioned neutrosophic topological spaces and also specialized some of their
basic properties with examples. Also, we discuss about quadripartitioned neutrosophic contra S-
homeomorphism and quadripar- titioned neutrosophic contra f-completely homeomorphism in a
quadripartitioned neutrosophic topological spaces and also specialized some of their basic properties
with examples.

2  Preliminaries

The needful basic definitions & properties are discussed in this section.

Definition 2.1. 3 Let Z be a fixed set. Then, a quadripartitioned neutrosophic set (in-short, Q-Nss) U
over Z is defined by U = {(u, Tu (u), Cu (u), lu (u), Fu (u)) : u € Z} where Ty, Cu, lu and
Fu (€ [0, 1]) are the truth, contradiction, ignorance, and falsity membership values of u € Z. So,
0<Tu(u)+Cu(u)+ ly(u) +Fu (u) <4.

Definition 2.2. 3 Let Z be a non-empty set & the Q-Nss’s U & Up in the form U = {(u, Tu
(W, Cu(),lu(u),Fu() :uez}, U ={(u, Tu (u),Cu (u),lu (u),Fu ) :u ez} then
(i) Oons =(u,0,0,1,1) and 1ons = (u, 1, 1,0, 0),

@ U cUoiff Tu(u) <Tuo(u), Cu(u) <Cuo(u), lu(u) > luo(u) & Fu(u) >Fuo(u) :u
eEZ,

i)  lons —U = {(u, Fu(u), lu (u), Cu(u), Tu(u)) : u € Z} = U°,

vy UuUo = {(u, max(Tu (u), Tuo (u)), max(Cuy (u), Cuo(u)), min(lu (u), lu (u)),
min(Fu (u), Fuo(u))) : u € Z},

v) UnNU ={(u, min(Ty (u), Tuou)), min(Cu (u), Cuo(u)), max(lu (u), luo(u)), max(Fu
(W), Fuo(u))) : u eZzZ}.

Definition 2.3. ° Let Z be a fixed set. A collection I'o of some Q-Nss’s over Z is called a
quadripartitionedneutrosophic topology (in-short, Q-Nst) on Z, if the following conditions holds:

0] On, In ETo.

i)y Gy NG, el'gforany Gy, G, €Tl'g.

(i) UGy €Tlg,V {Gy:4€Z}cTo.

Then (Z, T'g) is called a quadripartitioned neutrosophic topological space (in-short, Q-Nsts) in Z. Every

element of I'q are called a quadripartitioned neutrosophic open sets (in-short, Q-Nso set). If
Cel'g, thenCF€ is called a quadripartitioned neutrosophic closed sets (in-short, Q-Nsc set).
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Definition 2.4. O Let (Z, T'g) be Q-Nsts on Z and U be an Q-Nss on Z, then a quadripartitioned
neutrosophicinterior (resp. closure) of U (in-short, Q-Nsint(U ) (resp. Q-Nscl(U))) are defined as

Q-Nsint(U) =u{Uo: UocU & UoisaQ-Nsoin Z},
Q-Nscl(U) = N{Uo: U cUo& UoisaQ-NscinZ},

Definition 2.5. © Let (Z, T'q) be Q-Nsts on Z and U be an Q-Nss on Z. Then U is said to be a
quadripartitioned neutrosophic pre (resp. semi, a & b) open set (in-short, Q-Ns po set (resp. Q-Ns
a 0 set, Q-Nsao set & Q-Nsbo set)) if USQ-Nsint(Q-Nscl(U)) (resp. USQ-Nscl(Q-Nsint(U
)), U= Q-Nsint(Q-Nscl(Q-Nsint(U))) & USQ-Nscl(Q-Nsint(U )) U Q-Nsint(Q-Nscl(U))).

The complement of an Q-Ns 0 set (resp. Q-Ns 0 set, Q-Nsao set & Q-Nsbo set) is called a quadripar-
titioned neutrosophic pre (resp. semi, a & b) closed set (in-short, Q-Ns ¢ set (resp. Q-Ns p ¢ set, Q-
Nsac set& Q-Nsbc set)) in Z.

The family of all Q-NsPo set (resp. Q-NsPc set, Q-NsSo set, Q-NsSc set, Q-Nsao set, Q-Nsac
set, Q-Nsbo set & Q-Nsbc set) of Z is denoted by Q-NsPOS(Z) (resp. Q-NsPCS(Z2), Q-
NsSOS(Z), Q- NsSCS(2), Q-NsaOS(Z), Q-NsaCS(Z), Q-NsbOS(Z) & Q-NsbCS(2)).

Definition 2.6. Let (Z, I'g) be Q-Nsts on Z and U be an Q-Nss on Z. Then U is said to be a
quadriparti-tioned neutrosophic £ open set (in-short, Q-Nsfo) set if UCQ-Nscl(Q-Nsint(Q-Nscl(U
)

The complement of an Q-Nsfo set is called a quadripartitioned neutrosophic S closed set (in-short,
Q-Nsfc setin Z.

The family of all Q-Nspo set (resp. Q-Nspc set) of Z is denoted by Q-NsfOS(Z) (resp. Q-
NsSCS(2)).
Definition 2.7.The Q-Ns£ interior of U (briefly, Q-Nsgint(U)) and Q-Nsf closure of U
(briefly, Q-Nsfcl(U)) are defined as
@  Q-Nspint(U) = U{Uo : Uo € U & Uo is a Q-Nsfo set in Z}.
i)y Q-NsBcl(U) =N{Uo: U < Uo & Uo is a Q-Nsfc set in Z}.

Definition 2.8. Let (Z1, I'g) and (Z2, oq) be any two Q-Nsts’s. A map K: (Z1,'q) — (Z2, 0q)
is said tobe quadripartitioned neutrosophic (resp. semi, pre, b & f) continuous (briefly, Q-NsCts
(resp. Q-NsSCts, Q-NsPCts, Q-NsbCts & Q-NsfCts)) if the inverse image of every Q-Nso set
In (Z2, o) is a Q-Nso set (resp. Q-NsSo set, Q-NsPo set, Q-Nsbo set & Q-Nspo set) in (Z1, I'g).

Definition 2.9. A map K : (Z1,T'q)— (Z2, o) is called a quadripartitioned neutrosophic g-irresolute
(briefly, Q-NspIrr) map if K™1(1) is a Q-Nspo set in (Z1, T'o) for every Q-Nsfo set 4 of (Z2, 6q).
Definition 2.10. A Q-Nsts (Z, I'g) is said to be an quadripartitioned neutrosophic f U 12 (in short
Q-NsBU 112 )-space, if every Q-Nsfo set in Z is a Q-Nso set in Z.

Definition 2.11. Let (Z1, I'q) and (Z2, oq) be any two Q-Nsts’s. A map K : (Z1, ') — (22, 0Q)
is said to be quadripartitioned neutrosophic (resp. semi, pre, b & $) open map (briefly, Q-NsO
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(resp. Q-NsSO, Q-NsPO, Q-NsbO & Q-Nsp0)) if the inverse image of every Q-Nso set in (Z1, I'g)
is a Q-Nso set (resp. Q-NsSo set, Q-NsPo set, Q-Nsbo set & Q-Nspo set) in (Z2, 0q).

Definition 2.12. Let (Z1, 'q) and (Z2, og) be any two Q-Nsts’s. A map K : (Z1, ') — (Z2, 0Q)
is said to be quadripartitioned neutrosophic (resp. semi, pre, b & f) closed map (briefly, Q-NsC
(resp. Q-NsSC, Q-NsPC, Q-NsbC & Q-NspQ)) if the inverse image of every Q-Nsc set in (Z1, I'g)
is a Q-Nsc set (resp. Q-NsSc set, Q-NsPc set, Q-Nsbc set & Q-Nspfc set) in (Z2, 0q).

Definition 2.13. A bijection K : (Z1,I'q) — (Z2, 0g) is called a
()  quadripartitioned neutrosophic homeomorphism (briefly Q-NsHom) if K and K™ are Q-NsCts.

(i)  quadripartitioned neutrosophic -homeomorphism (briefly Q-NsBHom) if K and K™ are Q-
NsﬁCtS.

Definition 2.14. A bijection K : (Z1, T'q) (Z2, 0q) is called a quadripartitioned neutrosophic -
Completely homeomorphism (briefly, Q-NsBCHom) if K and K™ are Q-NsfBZrr mappings.

Definition 2.15. A Q-Nsts (Z, T'g) is said to be a quadripartitioned neutrosophic £ v space ( briefly,
Q -NsfT 12 )-space if every Q-Nsfes is Q-Nsc in (Z, T'g).

3 Quadripartitioned neutrosophic contra -continuous maps

In this section, quadripartitioned neutrosophic contra S-continuous maps are introduced and some of
its properties are discussed.

Definition 3.1. A mapping K : (Z1, I'g) — (Z2, 0q) is said to be a quadripartitioned neutrosophic
contra (resp. semi, pre, b & f) continuous (in short, Q-Nse¢Cts (resp. Q-Ns ¢SCts, Q-NsepCits,
Q-NsebCts & Q-NsefiCts)) if the inverse image of each Q-Nso set of (Z2, aq) is Q-Nsc (resp. Q-
Ns Sc, Q-Ns pc, Q-Nsbc & Q-Nsfc) set in (Z1, T'g).

Example 3.2. LetV = {Va, Vb, Vc} = W and define Q-Nss’s V1, V2 & V3 in V. and W1 in W are
Vi = {(Va, 0.2, 0.5, 0.5, 0.8), (Vb, 0.3, 0.5, 0.5, 0.7), (V¢, 0.4, 0.5, 0.5, 0.6)},
V2 = {(Va, 0.1, 0.5, 0.5, 0.9), (Vb, 0.1, 0.5, 0.5, 0.9), (V¢, 0.4, 0.5, 0.5, 0.6)},
Vs = {(Va, 0.2, 0.5, 0.5, 0.8), (Vb, 0.4, 0.5, 0.5, 0.6), (V¢, 0.4, 0.5, 0.5, 0.6)},
W1 = {(Va, 0.2, 0.5, 0.5, 0.8), (Vb, 0.4, 0.5, 0.5, 0.6), (Vc, 0.4, 0.5, 0.5, 0.6)}.
Then we have I'q ={ Ogns, V1, V2, 1ons 3 and o = {Oons , Wa, Lons}.
Let K: (V, I'q)(W, oq) be anidentity mapping, then Kis Q-Nse/Cts function.

Proposition 3.3. Amap K: (Z1,Tq) (Z2, 0q), then the statements are hold but the converse
does nottrue. Every

(i) Q-NseCts is a Q-NseSCits.
(i) Q-NseCts is a Q-NscPClts.
(iii)  Q-NseSCts is a Q-NsehClts.
(ivy Q-NsePCts is a Q-NsebCts.
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(vy  Q-NsebCts is a Q-NsefCts.

Proof. (i) Let # be a Q-Nso set in Z,. Since K is Q-NseCts, K 1(#) is a Q-Nsc set in Z1. Since
every Q-Nsc set is a Q-NsSc set, K (5) is a Q-NsSc set in Z1. Hence K is a Q-NseSCts.

(i) Lety be a Q-Nso set in Zo. Since K is Q-NseCts, K 1(57) is a Q-Nsc set in Z1. Since every
Q-Ngc set is a Q-NsPc set, K1() is a Q-NsPc set in Z1. Hence K is a Q-NsCPCts.

(i) Let # be a Q-Nso set in Z,. Since K is Q-NseSCts, K (5) is a Q-NsSc set in Z1. Since
every Q-NsSc set is a Q-Nshc set, K™1(3) is a Q-Nsbc set in Z1. Hence K is a Q-NsChCts.

(iv) Let # be a Q-Nso set in Z,. Since K is Q-NsePCts, K 1(5) is a Q-NsPc set in Z;. Since
every Q-NsPc set is a Q-Nshc set, K 1(y) is a Q-Nsbc set in Z1. Hence K is a Q-NsCbCts.

(v)  Let# be aQ-Nso set in Z,. Since K is Q-NsebCts, K1(#) is a Q-Nsbc set in Z1. Since every
Q-Nshc set is a Q-Ngfc set, K (y) is a Q-NsBc set in Z1. Hence K is a Q-NsgfCts. N

Q-N,CCts

Q-NCSCts Q-NsCPCts

e

[Q-N.€bCts| —— [ Q-N,€ACts]

Figure 1: Q-NseffCts maps in Q-Nsts

Example 3.4. In Example 3.2, K is Q-NsebCts but not Q-NsCPCts, the set K 1(W1) =Vs° is a
Q-Nsbc set but not Q-NsPc set.

Example 3.5. Let V = {Va, Vb, Vc} = W and define Q-Nss’s V1, V2, V3 & V4 inV and W1 in W
are

V1 = {(Va, 0.3,0.5, 0.5, 0.7), (Vb, 0.5, 0.5, 0.5, 0.5), (Vc, 0.5, 0.5, 0.5, 0.5)},
Va2 = {(Va, 0.4, 0.5, 0.5, 0.6), (Vb, 0.2, 0.5, 0.5, 0.8), (Vc, 0.6, 0.5, 0.5, 0.4)},
Vs = {(Va, 0.4, 0.5, 0.5, 0.6), (Vb, 0.5, 0.5, 0.5, 0.5), (Vc, 0.6, 0.5, 0.5, 0.4)},
Vs = {(Va, 0.3,0.5, 0.5, 0.7), (Vb, 0.5, 0.5, 0.5, 0.5), (Vc, 0.4, 0.5, 0.5, 0.6)}

Wi = {(Va, 0.3,0.5, 0.5, 0.7), (Vb, 0.5, 0.5, 0.5, 0.5), (Ve, 0.4, 0.5, 0.5, 0.6)}.

Then we have I'o={0ons, V1, V2, V3, V1 N V2, 1ons } and oo ={0ons , W1, lons }- Let K:
(Z1,TQ) —(Z2, 0g) be an identity mapping, then K is Q-NsCbCts but not Q-Nse¢SCts, the set
K™1(W1) = V¢ is a Q-Nshc set but not Q-NsSc set.

Example 3.6. LetV = {Va, Vb} = W and define Q-Nss’s V1 & V2 inV and Wy in W are
V1 = {(Va, 0.3, 0.5, 0.5, 0.5), (Vb, 0.2, 0.5, 0.5, 0.5)},
V2 = {(Va, 0.3,0.5, 0.5, 0.7), (Vb, 0.5, 0.5, 0.5, 0.6)},
Wi = {(Va, 0.3,0.5, 0.5, 0.7), (V», 0.5, 0.5, 0.5, 0.6)}.
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Then we have I'q = {Oqgns, V1, 1ons} and oq = {Oons, Wi, 1ons} . Let K (Z1, ') (Z2, 0q)
be anidentity mapping, then K is Q-Ns¢Cts but not Q-NsehCts, the set K 1(W1) = V2 ¢ is a Q-
Nsfc set but not Q-Nsbc set.

Theorem 3.7. Amap K: (Z1,I'qg) —(Z2, 0q) is Q-NscfCts iff the inverse image of every Q-
Nscs in Z2is Q-Nsfos in Zi.

Proof. Consider a Q-Nscs ¥ in Z2. Then ¥€ is Q-Nsos in Z2. As Kis Q-NsefCts, K~ 1(¥C) is
Q-Nspfcsin Z1. As K 1(PC) = (K 1(¥))¢, K 1(P) is a Q-Nspos in Z1.

Conversely, consider a Q-Nscs W in Z2. So ¥€ is a Q-Nsos in Z2. By presumption, K~ *(¥C) is Q-

Nsfcs in Z1. As KT1(¥PC) = (KT1(P))C, (K 1(P))¢ is a Q-Nspcs in Z1. Hence K 1(P) isa Q-
Nspos in Z1. Thus Kis Q-NsgfCts.

Theorem 3.8. Let K : (Z1,I'Q)—(Z2, 0g) be Q-NsCpCts. If Z1 is a Q-NspUw» -space, then
K is a Q-NseCts.

Proof. Consider a Q-Nsos ¥ in Z2. So K™ 1(¥) is a Q-Nsfcs in Z1, by presumption. As Z1 is a Q-
NsfU12 -space, K 1(P) is a Q-Nscs in Z1. Thus K is a Q-NseCts.

Theorem 3.9. Let K : (Z1,Tq9) — (Z2, 0g) be a Q-Ns¢Cts map and G : (Z2, oq) — (Z3,
pq) be a Q-NsCts, then G- K : (Z1, I'q) — (Z3, po) is a Q-NsefiCts.

Proof. Let A be a Q-Nso0s in Z3. By presumption, G~ 1(A) is a Q-Nsos in Z2. As Kisa Q-NsefCts
map, K~ 1(G1(A)) is a Q-Nspcs in Z1. Thus G- K is a Q-NsCACts map.

Theorem 3.10. Let K: (Z1,T'q) (Z2, 0q) be a Q-NscCts map. Then, the succeeding conditions
aretrue.

i)  K(Q-Nspcl(¥) 2 Q-Nsint(K()), v (¥) in Za.
i)  Q-Nsfcl(K—1(®)) 2 K—1(Q-Nsint(®)), v (d) in Z.

Proof. (i) As Q-Nspcl(K(¥P)) is a Q-Nsfcs in Z2 and Kis Q-NsgfCts, K 1(Q-Nspcl(K(P))) is
Q-Nspo in Z1. Now, as (P) 2K 1(Q-Nsint(K(P))), Q-Nspcl(P)2K 1(Q-Nsint(K(P))).

Therefore, K(Q-Nspcl(¥)) Q-Nsint(K(P)).
(ii) By replacing (¥) with (®) in (i), we get K(Q-Nspcl(K™1(d)))2Q-
Nsint(K(K1($)))20Q- Nsint(d).
Hence, Q-Nsgcl(K—1(d)) 2 K 1(Q-Nsint(d)).
4 Quadripartitioned neutrosophic contra g-irresolute maps

The quadripartitioned neutrosophic contra pg-irresolute maps are introduced and some of its
properties arediscussed in this section.
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Definition 4.1. A map K : (Z1, I'q) — (22, og) is known as a quadripartitioned neutrosophic
contra p-irresolute (in short, Q-NsCA 1 rr) map if K 1(¥P) is a Q-Nspcs in (Z1, I'o) for each Q-
Nspos ¥ of (Z2, 00).

Theorem 4.2. Let K: (Z1, I'g)— (Z2, 0g) be a Q-NsCplrr map. Then Kis Q-NsCpCts. But the
converseneed not be true.

Proof. Assume Kisa Q-NsCSIrr map. Consider a Q-Nsos W in Z2. As each Q-Nsos is a Q-Ns/0s,
Pisa
Q-Nspos in Z». By presumption, K~ (¥) is a Q-Nspcs in Z1. Thus Kis a Q-NsgBCts map.

Example 4.3. Let V = {Va, Vb, Vc} = W and define Q-Nss’s V1, V2 & V3 inV and W1 & W2 in W
are

V1 = {(Va, 0.2, 0.5, 0.5, 0.8), (Vb, 0.3, 0.5, 0.5, 0.7), (Vc, 0.4, 0.5, 0.5, 0.6)},
Va = {(Va, 0.1,0.5, 0.5, 0.9), (Vb, 0.1, 0.5, 0.5, 0.9), (Vc, 0.4, 0.5, 0.5, 0.6)},
Vs = {(Va, 0.2, 0.5, 0.5, 0.8), (Vb, 0.4, 0.5, 0.5, 0.6), (Vc, 0.4, 0.5, 0.5, 0.6)},
W1 = {(Va, 0.1, 0.5, 0.5, 0.9), (Vs, 0.1, 0.5, 0.5, 0.9), (Vc, 0.4, 0.5, 0.5, 0.6)},
W, = {(Va, 0.1, 0.5, 0.5, 0.9), (Vb, 0.4, 0.5, 0.5, 0.6), (Vc, 0.5, 0.5, 0.5, 0.5)}.

Then we have I'q ={Oqns , V1, V2, 1ons} and oo ={0Ogns , W1, lons}- Let K : (Z1,
I'q)—(Z2, og) be an identity mapping, then K is Q-Ns¢fCts but not Q-Nscflrr, the set W2 is a Q-
Nsfc set in W but K™1(W2) is not Q-Nsfc setin V .

Theorem 4.4. Let K : (Z1,Tq)—(Z2, 0q) be a Q-NseBlrr. If Z1 is a Q-NsBU1w -space, then K
is a Q-NseCts map.

Proof. Consider a Q-Nsos ¥ in Z2. Then ¥ is a Q-Nsf0s in Z2. Hence K—1(¥) is a Q-Nsfcs in
Z1. As Z1is a Q-NsfU1p -space, K 1(P) is a Q-Nscs in Z1. Thus K is a Q-NseCts map.

Theorem 4.5. Let K : (Z1,Tq) — (22, 00) be a Q-NsCpIrr map and G :(Z2, 0q) — (Z3,
pa) be Q-NsfCts map. Then Go K : (Z1,'g) — (Z3, pq) is a Q-NseffCts map.

Proof. Consider a Q-Nsos A in Zs. Then G 1(A) is a Q-Nspos in Z2. As Kis a Q-Nseglrr,
K=1(G 1(A)) is a Q-NsBcs in Z1. Thus G K is a Q-NsefiCts map.

Theorem 4.6. Let K : (Z1,Tq) — (22, 0q) and G : (Z2, 0q9) — (Z3, pg) be mappings. Then G -
K :(Z1,Tq) — (Z3, po) is:

(i)  Q-NsefCts if Kis Q-Nsplrr and G is Q-NsefSCts.

(i)  Q-Nseflrr if Kis Q-Nseflrr (resp. Q-Nsplrr) and G is Q-Nsplrr (resp.Q-Nseflrr).
Proof. (i) Let A be a Q-Nsos in Zs. Then G 1(A) is a Q-Nsfcs in Z,. As Kis a Q-Nsglrr,
K~1(G1(A))is a Q-Ngfics in Z1. Thus G K is a Q-NsefCts map.

The other cases are similar.
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Theorem 4.7. Let K: (Z1,T'q) — (Z2, o) be a mapping.

(i) If (Z1, I'q) is Q-NspBU1» -space, then the concepts of Q-NseCts and Q-NsefCts are
equivalent.

(i)  If (Z2, 0q) is Q-NspU12 -space, then the concepts of Q-NseCts and Q-Nseflrr are
equivalent.

(iiiy If (Z1,Tq) and (Z2, 0q) are Q-NspUz -spaces, then the concepts of Q-NscCts, Q-
NsefCts andQ-Nscflrr are equivalent.

Proof. (i) Let ¥ be a Q-Nscs in Z2. Then G 1(¥) is a Q-Nspos in Z1 if Kis Q-NsefCts. As (Z1,
I'0) isa Q-NspBU 112 -space, G 1(P) is a Q-Nsos in Z1. Hence K is also Q-NseCts map.
The other cases are similar.

Theorem 4.8. Let K: (Z1,I'q) — (Z2,00) and G : (Z2, 0q) — (Z3, pg) be Q-NsefCts mappings
and (Z2, oq) be a Q-NspUr -space. Then G- K: (Z1, I'q) — (Z3, pq) is Q-NsfCts.

Proof. Let AbeaQ-Nscsin Zsz. Then G 1(A) isa Q-Nsfos in Z2, since Gis Q-NsegfCts. As (Z2,
00) isa Q-NsBU1 -space, G 1(A) is a Q-Nsos in Zz. Then, K(G1(A)) is Q-Nspcs in Z1 because
Kis Q-NsefCts. Hence, G- Kis a Q-NsfCts map.

Theorem 4.9. Let K: (Z1,T'q) — (Z2, 0g) be a map from a Q-Nst Z1 into a Q-Nst Zo. If Z1
and Z» are Q-NsfU 12 -spaces, then the following are equivalent:

(i)  Kisa Q-Nseflrr map.
Giy K 1(P)isaQ-Nspos in Z; for every Q-Nspcs ¥ in Zo.
i)  Q-Nscl(K™1(¥)) 2 K 1(Q-Nsint(P)) for each Q-Nss ¥ of Z.

Proof. (i) — (ii): Consider a Q-Nsfcs ¥ in Z2. So ¥€ is a Q-Nspos in Z». As Kis Q-Nseglrr,

K~ 1(¥C)is a Q-Nspcs in Z1. We know that, K 1(PC) = (K 1(¥))C. Thus K 1(P) is a Q-Nspos
in Z1.

(ii) — (iii): Consider a Q-Nss ¥ in Z2 and Q-Nsint(¥)= (¥). Then K~ 1(Q-Nsint(¥))=
K—1(P). As Q-Nsint(P) is a Q-Nsos in Z2, Q-Nsint(P) is a Q-Nspos in Z,. Therefore (Q-
Nsint(¥))¢ is a Q-Nspcs in Z2. By presumption, K~ 1((Q-Nsint (*F))°) is a Q-Nsfos in Z1. As
K 1((Q-Nsint(¥))®) = (K 1(Q- Nsint(¥)))¢, K 1(Q-Nsint(¥)) is a Q-Nsfos in Z1. As Z1
is Q-NsfU1z -space, K 1(Q-Nsint(¥)) is a Q-Nsos in Zi.

Thus, Q-Nscl(K™1(¥))2 Q-Nscl(K 1(Q-Nsint(¥))) = K~ 1(Q-Nsint(¥)). Thatis Q-

Nscl (K—1(¥)) 2K~ 1(Q-Nsint(¥)).
(iii) — (i): Consider a Q-in Zz. As Z> is Q-NspU1 -

space, Pis a Q-Nscs in
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Zz2and Q -Nscl(¥) = (¥). Hence K 1(¥) = K 3(Q-Nscl(¥))  Q-Nsint(K 1(¥)). But
clearly K—1(¥) Q- Nsint(K—*(¥)). Therefore Q-Nsint(K1(¥)) = K 1(¥). So, K 1(¥)
is a Q-Nsos and hence it is a Q- Nsfos in Z1. Thus Kis a Q-Nsef/rr map.

5  Quadripartitioned Neutrosophic contra f-open mapping

The quadripartitioned neutrosophic contra f-open maps are introduced in this section and some of
their characteristics are analyzed.

Definition 5.1. A mapping K : (Z1, I'q) — (Z2, 0q) is quadripartitioned neutrosophic contra (resp.
semi, pre, b & f) open (in short, Q-NscO (resp. Q-NseSO, Q-NsePO, Q-NsebO & Q-Nsef0)) if the
image of each Q-Nso set of (Z1, I'g) is Q-Nsc (resp. Q-NsSc, Q-NsPc, Q-Nsbc & Q-Nsfc) set in
(Z2, 0q).

Proposition 5.2. A map K : (Z1,I'q) — (Z2, 0q), then the statements are hold but the converse
does nottrue. Every

(i) Q-NscO is a Q-NscSO.
(i)  Q-NseO is a Q-NsePO.
(i)  Q-NseSO is a Q-NscbO.
(ivy Q-NsePO is a Q-NsebO.
(v)  Q-NsebO is a Q-NsefO.

Proof. (i) Let # be a Q-Nso0 set in Z1. Since Kis Q-NscO, K(7) is a Q-Nsc set in Z,. Since every
Q-Nsc set is a Q-NsSc set, K(7) is a Q-NsSc set in Z>. Hence Kis a Q-NseSO.

(i)  Letyn beaQ-Nso setin Z:. Since Kis Q-NscO, K(#) is a Q-Nsc set in Z>. Since every Q-NsC
set is a Q-NsPc set, K(#) is a Q-NsPc set in Z>. Hence K is a Q-NscPO.

(iii) Let#n be a Q-Nso set in Z:1. Since Kis Q-Nse¢SO, K(7) is a Q-Ns Sc set in Z,. Since every
Q-Ns Sc set is a Q-Nsbc set, K(7) is a Q-Nsbc set in Z>. Hence Kis a Q-NsebO.

(iv) Let#n bea Q-Nso set in Z;. Since Kis Q-Nse pO, K(#) is a Q-Ns pc set in Z,. Since every
Q-Ns bc set is a Q-Nshc set, K() is a Q-Nsbc set in Z>. Hence Kis a Q-NsebO.

(v)  Let#n beaQ-Nso setin Z;. Since Kis Q-NsebO, K(7) is a Q-Nsbc set in Z,. Since every Q-
Nsbc setis a Q-Nspfc set, K(y) is a Q-Nsfc set in Z2. Hence Kis a Q-NsgfO.

Example 5.3. LetV = {Va, Vb, Vc} = W and define Q-Nss’s V1 inV and W1, W> & W3 in W are
V1 = {(Va 0.2,0.5, 0.5, 0.8), (Vb, 0.4, 0.5, 0.5, 0.6), (V¢, 0.4, 0.5, 0.5, 0.6)},

W1 = {(Va, 0.2, 0.5, 0.5, 0.8), (Vb, 0.3, 0.5, 0.5, 0.7), (V¢, 0.4, 0.5, 0.5, 0.6)},

W2 = {(Va, 0.1, 0.5, 0.5, 0.9), (Vb, 0.1, 0.5, 0.5, 0.9), (Vc, 0.4, 0.5, 0.5, 0.6)},

Ws = {(Va, 0.2, 0.5, 0.5, 0.8), (Vb, 0.4, 0.5, 0.5, 0.6), (Vc, 0.4, 0.5, 0.5, 0.6)}.
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Then we have I'go = {Oons, V1, 1ons }and oo = {Oons , Wi, W2, 1ons }. Let K (Z1, T'Q)

— (Z2, 0q) bean identity mapping, then K is Q-NsChO but not Q-NsCRO, the set K(V1) = W°
is a Q-Nsbc set but not Q-NsPc set.

Example 5.4. Let V = {Va, Vb, Vc} = W and define Q-Nss’s V1 inV and Wy, W2, W3 & W4 in W
are

V1 = {(Va, 0.3,0.5, 0.5, 0.7), (Vb, 0.5, 0.5, 0.5, 0.5), (Vc, 0.4, 0.5, 0.5, 0.6)},
Wi = {(Va, 0.3,0.5, 0.5, 0.7), (Vb, 0.5, 0.5, 0.5, 0.5), (Ve, 0.5, 0.5, 0.5, 0.5)},
W = {(Va, 0.4, 0.5, 0.5, 0.6), (Vb, 0.2, 0.5, 0.5, 0.8), (Vc, 0.6, 0.5, 0.5, 0.4)},
W3 = {(Va, 0.4, 0.5, 0.5, 0.6), (Vs, 0.5, 0.5, 0.5, 0.5), (Vc, 0.6, 0.5, 0.5, 0.4)},
Wi = {(Va, 0.3,0.5, 0.5, 0.7), (Vs, 0.5, 0.5, 0.5, 0.5), (Vc, 0.4, 0.5, 0.5, 0.6)}-

Then we have I' ={0ons, V1, lons }and oo= Ogns , W1, W2, Wa, W1NW2, 1ons }- Let K:

(Z1, T'@) —(Z2, 0q) be an identity mapping, then K is Q-NsebO but not Q-NseSO, the set K(V1)
= waC IS a Q-Nsbc set but not Q-NsSc set.

Example 5.5. LetV = {Va, Vb} =W and define Q-Nss’s V1 inV and W1 & W> in W are
Vi = {(Va, 0.3, 0.5, 0.5, 0.7), (Vb, 0.5, 0.5, 0.5, 0.6)},
W1 = {(Va, 0.3, 0.5, 0.5, 0.5), (Vb, 0.2, 0.5, 0.5, 0.5)},
W2 = {(Va, 0.3, 0.5, 0.5, 0.7), (Vb, 0.5, 0.5, 0.5, 0.6)}.

Then we have I'o={0qns, V1, 1ons  and og ={ Oqns , W1, 1ons}-Let K : (Z1, ') — (22,

oq) bean identity mapping, then K is Q-NseSO but not Q-NsebO, the set K(Vi) = W° is a Q-
NsBc set but not Q-Nsbc set.

[Q-N.€bO| —— [Q-N.€50]

Figure 2: Q-NsCfO maps in Q-Nsts
Theorem 5.6. A mapping K : (Z1,T'Q) — (Z2,00) is Q-NsCpO iff for every Q-Nss () of
(Z1, TQ), K(Q-Nsint(¥)) 2 Q-Nspcl(K(P)).
Proof. Necessity: Assume Kis a Q-NsefO mapping and () is a Q-Nsos in (Z1, I'o). Now, Q-
Nsint(¥) € (P) implies K(Q-Nsint(¥)) < K(¥). Since K is a Q-NsgfO mapping, K(Q-
Nsint(¥)) is Q-Nspcs in (Z2, o) such that K(Q-Nsint(¥)) 2 K(P). Therefore K(Q-Nsint(¥P))
2 Q-Nspcl(K(¥P)).
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Sufficiency: Assume (¥) is a Q-Nsos of (Z1,T"Q). Then we have K(¥) = K(Q-Nsint(¥))
> Q- Nefcl(K(P)). But Q-NsScl(K(¥)) 2K(F). So, K(¥) = Q-Nsfcl(¥) which implies K(F)
is a Q-Nspcs

of (Z2, oq) and hence K is a Q-NsCpO. -

Theorem 5.7. If K: (Z1,T0) — (Z2, 00) is a Q-NsefO mapping, then Q-Nsint(K~1(¥)) <
K—1(Q-Nspgcl(¥)) for every Q-Nss (P) of (Z2, 00).

Proof. Consider a Q-Nss (%) in (Z2, 6o). We know that Q-Nsint(K—1(¥)) is a Q-Nsos in (Z1,
I'o). Since K is Q-NspO, K(Q-Nsint(K—1(¥))) is Q-Nspcs in (Z2, 0o) and hence K(Q-
Nsint(K1(¥)))c Q- NsBcl(K(K1(¥))) € Q-Nsfcl(¥). Thus Q-Nsint(K 1(¥)) c K 1(Q-
Nspcl(P)).

Theorem 5.8. A mapping K : (Z1, T'Q) — (Z2, 0) is Q-NsCBO iff for each Q-Nss ¥ of (Z2,
oo) and for each Q-Nsos (P) of (Z1, T"o) containing K~ 1(P), there is a Q-Nspos A of (Z2, 00)
such that (¥) < (A) and K 1(A) c (D).

Proof. Necessity: Let K be a Q-NseO mapping. Consider a Q-Nscs ¥ in (Z2, 0o) and a Q-Nsos
(P) in (Z1, T'o) such that K1 (P) < (P). Then (A) = (K(P)©)° is Q-Nspos of (Z2, o) such that
K—1(A) c (9).

Sufficiency: Assume (P) is a Q-Nsos of (Z1,T'q). So K 1((K(¥P))°) c (¥)¢ and (P)¢ is Q-
Nscs in (Z1, I"o). By presumption, there is a Q-NsfB0s A of (Z2, o) such that (K(¥))°c(A) and
K~ 1(A)=(P)C. Therefore (P)= (K 1(A))¢ .Hence (A)*=K(P)= K((K 1(A))®) =(A)¢ which
implies K(¥) = (A)°.As (A)¢ is Q-Nspcs of (Z2, 0o), K(P) is Q-Nspcs in (Z2, 6o) and hence
Kis Q-NsCpO mapping.

Theorem 5.9. A mapping K : (Z1, T'o) — (Z2, 0o) is Q-NsCpO iff K 1(Q-Nspcl(P)) 2 Q-
Nsint(K—1(P)) for every Q-Nss ¥ of (Z2, 60).

Proof. Necessity: Let Kbe a Q-NsCBO mapping. For any Q-Nss ¥ of (Z2, 60), K 1(¥) c
Q-Nscl(K—1(¥)). Therefore by Theorem 5.8, there exists a Q-Nsfos () in (Z2, 60) 3(P) 2
() & K~1(¥) 20Q-Nsint(K—1(¥)). Hence K~ 1(Q-Nsfcl(¥)) 2 K~ 1(¥) 2 Q-Nsint(K~1(¥)).

Sufficiency: Let ¥ be a Q-Nss in (Z2, oo) and (¥) be a Q-Nscs of (Z1, I'q) containing
K 1(P). Put (A) = Q-Nscl(¥), then (P)=(A) and A is Q-Ngpc and K 1(A) cO-
Nsint(K—1(¥)) €(¥). Thus by Theorem 5.8, K is Q-Q-Ns¢fO mapping.

Theorem 5.10. If K : (Z1, T'q) — (Z2, 0q) and G : (Z2, oq) — (Z3, pg) be two quadripartitioned

neutrosophic mappings and G°K : (Z1, I'q) — (Z3, pq) IS Q-NsefO. If G : (Z2, 0q) — (Z3, pQ)
is Q-Nseplrr, then K: (Z1,T'q) — (22, 6q) is Q-Ns¢SO mapping.
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Proof. Let (¥) be a Q-Nsos in (Z1, I'q). Then G-K(¥) is Q-Nspcs of (Z3, po) because G K is Q-
NsefO mapping. As Gis Q-NsCBIrr and G K(¥) is Q-Nsfcs of (Z3, po), G (G o K(P)) =
K(P) is Q-Nspos in (Z2, 0o). Hence K is Q-Ns¢SO mapping.

Theorem 5.11. If K : (Z1, T'Q) — (Z2, 0q) is Q-NsO & G : (Z2, 0g) — (Z3, pq) IS Q-NseffO
mappings, then G° K : (Z1,Tq) — (Zs, pq) is Q-NscS0.

Proof. Let (¥) be a Q-Nsos in (Z1, I'o). Then K(¥P) is a Q-Nsos of (Z2, 0o) because K is a Q-
NsO map- ping. As Gis Q-Nsegf0, G(K(¥)) = (Go K)(P) is a Q-Nspcs of (Z3, po). Thus G
K'is Q-NsefO mapping.

6  Quadripartitioned Neutrosophic contra p-closed mapping

In this section, quadripartitioned neutrosophic contra f-closed maps are introduced and some of its
propertiesare discussed.

Definition 6.1. A mapping K : (Z1, I'g) — (Z2, 0q) is quadripartitioned neutrosophic contra (resp.
semi, pre, b & p) closed (in short, Q-NsCC (resp. Q-NsCSC, Q-NsCPC, Q-NsCbhC & Q-NsCp())
if the image of each Q-Nsc set of (Z1, I'q) is Q-Nso (resp. Q-NsSo, Q-NsPo, Q-Nsbo & Q-Nspo)
set in (Z2, 0Q).

Proposition 6.2. A map K: (Z1, I'q) — (Z2, 0q), then the statements are hold but the converse does
not true. Every

(i) Q-NseC is a Q-NseSC.
(i)  Q-NseC is a Q-NsePC.
(iii)  Q-NseSC is a Q-NsebC.
(iv) Q-NsePC is a Q-NsecbC.
(v)  Q-NsebC is a Q-NsefsC.

Proof. (i) Let#n bea Q-Nsc setin Zi. Since Kis Q-NscC, K() is a Q-Nso set in Z». Since every
Q-Nsoset is a Q-NsSo set, K(#) is a Q-NsSo set in Z,. Hence K is a Q-NseSC.

(i)  Let#n be aQ-Nsc setin Zi. Since Kis Q-NseC, K(#) is a Q-Ns0 set in Z,. Since every Q-Ns
po set is a Q-NsPo set, K(#) is a Q-NsPo set in Z,. Hence K is a Q-NscPC.

(iii) Letn be a Q-Nsc set in Z1. Since Kis Q-NseC, K(7) is a Q-Nsso set in Z,. Since every Q-
Ns So set is a Q-Nsbo set, K(7) is a Q-Nsbo set in Z>. Hence Kis a Q-NsebC.

(iv) Let#n be a Q-Nsc set in Z1. Since Kis Q-Nse¢C, K(#) is a Q-Nsb o set in Z>. Since every Q-
Nspo set is a Q-Nsbo set, K() is a Q-Nsbo set in Z,. Hence Kis a Q-NsCbC.

(v)  Let#n bea Q-Nsc setin Zi. Since Kis Q-NsebC, K(#) is a Q-Nsbo set in Z2. Since every Q-
Nsbo setis a Q-Nspo set, K(y) is a Q-Nsfo set in Z2. Hence Kiis a Q-NsefC.

Example 6.3. In Example 5.3, K is Q-NsebC but not Q-NsePC.
Example 6.4. In Example 5.4, K is Q-NsebC but not Q-NseSC.
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Example 6.5. In Example 5.5, K'is Q-NseC but not Q-NsecbC.

Figure 3: Q-NseffC maps in Q-Nsts

Theorem 6.6. A mapping K : (Z1, T'Q) — (Z2, 0) is Q-NseBC iff for each Q-Nss ¥ of (Z2,
oo) and for each Q-Nscs () of (Z1, I"o) containing K~ 1(P), there is a Q-Nsfcs A of (Z2, 00)
such that (¥) c (A) and K 1(A) c (P).

Proof. Necessity: Let K be a Q-NsCAC mapping. Consider a Q-Nsos ¥ in (Z2, 0o) and a Q-
Nscs in (Z1, T°Q) such that K™1(¥) c (P) .Then (¥) = lon- K 1((P)°) is Q-Nspcs of (Z2,
oQ) such that

Sufficiency: Assume (P) is a Q-Nscs of (Z1, I'q). Then (K(¥))¢ is a Q-Nss of (Z2, 6o) and
(P)¢ isQ-Nsos in (Z1, IT"o) such that K1 ((K(P))$)<=(P)C. By presumption, there is a Q-Nsfcs
A of (Z2, 00) such that (K(P))°=(P) and K 1(P)=(P)°. Therefore (P)= (K 1(¥))C. Hence
(P)K(P) KE((K ())<= (P)¢ which implies K(P) = (P)°. As (P)¢ is Q-Nspos of (Z2,
00), K(P) is Q-Nspo in (Z2, oo) and hence K is Q-Ns¢SC mapping.

Theorem 6.7. If K: (Z1,Tq) — (Z2,00) is Q-NsC and G : (Z2, 0Q) — (Z3, pq) is Q-Nsef5C.
Then G- K: (Z1,TqQ) — (Z3, pq) is Q-NseSC.

Proof. Let (%) be a Q-Nscs in (Z1, I'o). As Kis Q-NsC mapping, K(P) is Q-Nscs in (Z2, 60).
As G is Q- NsCAC mapping, (G-K)(¥) = G(K(P)) is Q-NsBos in (Z3, po). Hence G-K is Q-
NsefC mapping.

Theorem 6.8. If K: (Z1, T'Q) — (Z2, 00) is Q-NsCAC map, then Q-Nsgint(K(¥P)) 2 K(Q-
Nsint(¥)).

Proof. The proof is obvious from Definition 2.7 and Definition 6.1.

Theorem 6.9. Let K: (Z1,Tq) — (Z2, 00) and G : (Z2, 0q) — (Z3, pq) be Q-Ns¢fC mappings.
If every Q-Nspos of (Z2, 0g) is Q-Nso0s, then G K : (Z1,T'q) — (Z3, po) is Q-NsSC.

Proof. Let (%) be a Q-Nscs in (Z1,T'0). As K is Q-Nse¢C mapping, K(P) is Q-Nspos in (Z2,
00). By presumption, K(¥) is Q-Nsos of (Z2, 6o). As G is Q-Ns¢fC mapping, G(K(¥)) =
(G=K)(¥P) is Q-Nspcs in (Zs, pq). Hence G« K is Q-Ns8C mapping.

Theorem 6.10. Consider a bijective mapping K : (Z1, 'q) — (Z2, oq). Then the following statements
areequivalent:
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(i  Kis a Q-NsefO mapping.

(i) KisaQ-NsepC mapping.

iy K1 is Q-NsBCts mapping.

Proof. (i) = (ii): Assume K is a Q-Nse¢fO mapping. If Q-Nsos (¥) in (Z1, I'o), by presumption
K(P) is a Q-Nspcs in (Z2, 0q). But now, (P) is Q-Nscs in (Z1,T°0). So, lons - (P) is a Q-
Nsos in (Z1, I'q). By assumption, K(lons - (F)) is a Q-Nspcs in (Z2, 6o). Hence, lons -
K(lons - (P)) is a Q-Nspos in (Z2, 0g). Thus, Kis a Q-Ns¢C mapping.

iy = (iii): Consider a Q-Nscs (P) in (Z1, I"o). By assumption, K(P) isa Q-Nspos in (Z2, 60).
Hence, K(P) = (K1) 1(¥). So K tisa Q-Nspos in (Z2, 0o). Thus, K1 is Q-NsSCts.

(iii) = (i): Consider a Q-Nsos (P) in (Z1, T'g). By assumption, (K1) 1(¥) = K(P) isa
Q-NsCpO mapping.

7 Quadripartitioned Neutrosophic contra A-homeomorphism

In this section, the concept of quadripartitioned neutrosophic contra A-homeomorphism is
introduced and itsproperties are discussed.

Definition 7.1. A bijection K : (Z1, ') — (22, 0q) is called a

()  quadripartitioned neutrosophic contra homeomorphism (briefly Q-NsCHom) if K and K1
are Q-NsCCts mapping.

(i)  quadripartitioned neutrosophic contra f-homeomorphism (briefly Q-NsCBHom) if K and K™!
are Q-NsCpCts mapping.

Theorem 7.2. Each Q-NseHom is a Q-NsefHom. But the converse not true.

Proof. Assume K is Q-NseHom. Then K and K™ are Q-NscCts. We know that each Q-NscCts
functionis Q-NsefCts. So, Kand K™ are Q-NsefCts. Thus, K is a Q-NsefHom.

Example 7.3. LetV = {a, b, c} =W and define Q-Nss’s V1, V2 & V3 inV and W1 in W are
Vi1 ={(,0.2,05,0.5,0.8), (b, 0.3,0.5,0.5,0.7), (c, 0.4,0.5, 0.5, 0.6)},
V2 ={(,0.1,0.5,0.5,0.9), (b, 0.1, 0.5, 0.5, 0.9), (c, 0.4, 0.5, 0.5, 0.6)},
Vs ={(a,0.2,0.5,0.5,0.8), (b, 0.4, 0.5, 0.5, 0.6), (c, 0.4,0.5, 0.5, 0.6)},
W: = {(a,0.2,0.5,0.5,0.8), (b, 0.4,0.5, 0.5, 0.6), (c, 0.4, 0.5, 0.5, 0.6)}.

Then we have I'o = {Oons, V1, V2, 1onsy  and oo = {Oons , W1, 1ons} - Let K (Zy,
I'o) — (Z2, o) bean identity mapping, then Kis Q-NsHom but not Q-NscHom.

Theorem 7.4. Consider a bijective mapping K : (Z1, I'q) —(Z2,0q). The followings statements are
equivalent if Kis Q-NsefCts.

(i) Kis a Q-NsefC mapping.
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(i) Kis a Q-NsefO mapping.
(i) Kis a Q-NseffHom.

Proof. (i)=(ii) : Let K be a bijective mapping and a Q-Ns¢fC mapping. Therefore, K™! is a Q-
NsefCts mapping. As each Q-Nso0s in (Z1, I'g) is a Q-Nsfcs in (Z2, o), Kis a Q-NseffO mapping.

(ii) = (iii) : Assume K is a bijective and Q-Ns¢fO mapping. Also, K™ is a Q-NsCACts
mapping. Therefore, Kand K™* are Q-NsefCts. Thus, Kis a Q-NsgfHom.
(iii) = (i): Assume K is a Q-NsefHom. So, K and K™ are Q-Ns¢Cts. As every Q-

Nscs in (Z1, I'g) is a Q-Nsfos in (Z2, 0q), Kis a Q-NsefC mapping.

Theorem 7.5. Let K: (Z1,Tg) (Z2, o) be a Q-NsefHom. If (Z1,Tq) and (Z2, og) are Q-
NsBT' 1 - spaces, then K is a Q-NscHom.

Proof. Consider a Q-Nscs ¥ in (Z2, 00). So, K () is a Q-Nspos in (Z1,T°0). As (Z1,
I'0) is a Q-NsfTiz-space, K 1(P) is a Q-Nsos in (Z1,1T°q). Therefore, K is Q-NseCts. By
hypothesis, K™ is Q-NsefCts. Let (¥) be a Q-Nscs in (Z1, I'q). Then, K(P) is a Q-Nspos in
(Z2, 60), by presumption. Since (Z2, oo) is a Q-Nsf T -space, K(P) is a Q-Nsos in (Z2, 60).
Therefore, K1 is Q-NseCts. Thus, Kis a Q-NseHom.

Theorem 7.6. Let K : (Z1, I'q)— (Z2, og) be a Q-Nsts. If (Z2, og) is a Q-NsfTw -space,
then the following are equivalent:

(i) Kis Q-NseffC mapping.
i)y If (P)isa Q-Nsos in (Z1, "), then K(P) is Q-Nsfcs in (Z2, 00).
iy K(Q-Nsint(?)) € Q-Nscl (Q-Nsint(K(¥))) for every Q-Nss (P) in (Z1, T'0).

Proof. (i) = (ii): Obvious.

(it)= (iii): Consider a Q-Nss (V) in (Z1, I'g). We know that, Q-Nsint(¥) is a Q-Nsos in (Z1,
o). Then, K(Q-Nsint(¥)) is a Q-Nsfcs in (Z2, 0o). Since (Z2, 0o) is a Q-Nsf T -space, K(Q-
Nsint(¥)) is a Q-Nscs in (Z2, 0o). Therefore, K(Q-Nsint(¥)) = Q-Nscl(K(Q-Nsint(¥))) <
Q-Nscl(Q-Nsint(K(¥))).

(iii)= (i): Let (¥) be a Q-Nscs in (Z1, T'g). Then, (F)¢ is a Q-Nsos in (Z1, T'g). As K(Q-
Nsint(P)®) € Q-Nscl(Q-Nsint(K(¥)€)), we get K((P))= Q-Nscl(Q-Nsint(K(P)®)).
Therefore, K((P)®) is Q-Nspcs in (Z2, 0o). Thus, K(P) is a Q-Nspos in (Z1, T'o). Hence, Kis a
Q-NsCBC mapping.

Theorem 7.7. Let K: (Z1,'g) — (Z2, o) and G : (Z2, 0q) — (Z3, pq) be Q-Ns¢SC, where
(Z1, T'g)and (Z3, pg) are two Q-Nsts’s and (Z2, oq) a Q-NsfST1-Space, then the composition Ge K
is Q-NssC.
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Proof. Consider a Q-Nscs (P) in (Z1,T°q). As Kis Q-NsefC and K(P) is a Q-Nspos in (Z2,
00), by assumption, K(¥) is a Q-Nsos in (Z2, o). Since G is Q-NseBC, then G(K(¥)) is Q-
NsAcs in (Z3, po) and G(K(P)) = (G- K)(¥). Thus, G- Kis Q-NsC.

Theorem 7.8. Let K: (Z1, I'q) — (22, 0g) and G :(Z2, aq) — (Z3, pg) be two Q-Nsts’s, then
the following hold:

(i) If G°Kis Q-NsgfO and K is Q-NsCts, then G is Q-Nsef0O.
(i) IfG-Kis Q-NsO and G is Q-NsefiCts, then Kis Q-NsefO.
Proof. The proof is obvious from Definition 3.1 and Definition 5.1.
8  Quadripartitioned neutrosophic contra -C homeomorphism

The quadripartitioned neutrosophic contra 5-C homeomorphism is introduced in this section and some
of its properties are analyzed.

Definition 8.1. A bijection K : (Z1, I'q) — (Z2, 00) is called a quadripartitioned neutrosophic contra f-
Completely homeomorphism (briefly, Q-NsefCHom) if K and K™* are Q-Nseflrr mappings.

Theorem 8.2. Each Q-Nse¢fCHom is a Q-NsecfHom. But not conversely.
Proof. Consider a Q-Nsos ¥ in (Z2, 0o). Then ¥ is a Q-Nspos in (Z2, 6o). By presumption,

K~ 1(¥) is a Q-Nsfcs in (Z1, To). Therefore, K is a Q-Nse¢Cts mapping. So, K and K™ are Q-
NsefCts mappings. Thus, Kis a Q-NseffHom.

Example 8.3. LetV = {a, b, c} =W and define Q-Nss’s V1 & V2 inV and W1 in W are
Vi ={(a,0.2,0.5,0.5,0.8), (b, 0.3,0.5,0.5,0.7), (c, 0.4,0.5, 0.5, 0.6)},
V2 = {(a,0.1,0.5,0.5,0.9), (b, 0.1,0.5, 0.5, 0.9), (c, 0.4, 0.5, 0.5, 0.6)},
W; = {(a, 0.4, 0.5, 0.5, 0.6), (b, 0.3, 0.5, 0.5, 0.7), (c, 0.2, 0.5, 0.5, 0.8)}.

Then we have I'q = {Oaons , V1, V2, 1ons} and oq = {Oons , Wi, 1ons} - Let K (Z1, T'Q)
(Z2, og) be amapping, defined as K(a) = ¢, K(b) = b & K(c) = a, then Kis Q-Nse¢fHom but not
Q-NsGﬁCHOl’}’l.

Theorem 8.4. If K : (Z1,TQ) — (Z2,00) is a Q-NsefCHom, then Q-Nsgint(K1(¥)) <
K—1(Q-Nscl(¥)) for every Q-Nss ¥ in (Z2, 60).

Proof. Consider a Q-Nss ¥ in (Z2, 00). Since, Q-Nscl(P) is a Q-Nscs in (Z2,00) and every
Q-Nscs is a Q-Nsfcs in (Z2, 00). As Kis Q-Nseflrr, K 1(Q-Nscl(¥)) is a Q-Nspos in
(Z1,T°0). Then, Q-Nsint(K~1(Q-Nscl(P))) = K 1(Q-Nscl(¥)). Here, Q-Nspgint(K1(¥)) c
Q-Nspint(K 1(Q-Nscl(P)))= K 1(Q-Nscl(P)). Therefore, Q-Nspint(K 1(¥)) c K 1(Q-
Nscl(®)) for every Q-Nss WP in (Z2, 00).

Theorem 8.5. Let K: (Z1,T o) — (Z2,00) be a Q-NsfCHom. Then Q-Nsgint(K 1(¥)) <
K~ 1(Q-Nspgcl(¥)) for every Q-Nss ¥ in (Z2, 00).
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Proof. As K is a Q-NsCACHom, K is a Q-NsCA1rr mapping. Consider a Q-Nss ¥ in (Za,
00). It isobvious that, Q-NsAcl(P) is a Q-Nsfcs in (Z2, 60). As K 1(P) € K~ 1(Q-Nspcl(P)),
we have

Q-Nsgint(K1(¥)) € Q-Nspgint(K1(Q-Nspcl(¥)))
c K~ 1(Q-Nsgcl(¥)).
=Q-Nsgint(K 1 (¥))cK1(Nspcl(P)).

Theorem 8.6. If K: (Z1,T'q) — (Z2, 0g) and G : (Z2, 0qQ) — (Z3, pq) are Q-NsefCHom’s,
then GoK is a Q-NsfCHom.

Proof. Assume that K and G are two Q-NsefCHom’s. Let ¥ be a Q-Nspcs in (Zs, po). Then,
G 1(P) is a Q-Nspos in (Z2, 00). By presumption, K~ 1(G () is a Q-Nspcs in (Z1, I'o).
Therefore, (G- K) ! is a Q-Nsg1rr mapping. Assume (P) is a Q-Nsfcs in (Z1, I"'q). Then, by
hypothesis, K(G) is a Q-Nsfos in (Z2, o). Hence, G(K(¥)) is a Q-Nsfcs in (Zs, po). This
implies that G- Kis a Q-Nsg 1 rr mapping. Thus, G- Kis a Q-NsfCHom.

9  Conclusions

In this paper, the new concept of a quadripartitioned neutrosophic contra S-continuous mappings,
quadri- partitioned neutrosophic contra #-open mappings, a quadripartitioned neutrosophic contra /-
closed map- pings, a quadripartitioned neutrosophic contra f-homeomorphism, a quadripartitioned
neutrosophic contra g-completely homeomorphism in Q-Nsts are discussed and also derived some of
their related attributes. In future, we can carry out the further research on a quadripartitioned
neutrosophic  f-compactness, a quadripar- titioned neutrosophic p-connectedness and a
quadripartitioned neutrosophic S-regular and normal spaces in Q-Nsts.
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