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ABSTRACT

In this paper, we have introduced the concept of a Pentapartitioned Neutrosophic quotient mappings and some of its properties are also discussed. Also the
interconnections between the new mappings and pentapartitioned neutrosophic quotient mappings are investigated.
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Introduction

Fuzzy sets which allows the elements to have a degree of membership in the set and it was introduced by Zadeh in 1965. The degrees of
membership lies in the the real unit interval [0,1]. Intuitionistic fuzzy set [IFS] allows both membership and non membership to the elements and
this was introduced by Atanassov in1983. By introducing one more core component in IFS set , neutrosophic set was introduced by Smarandache
in 1998. Neutrosophic set has three components truth membership function, indeterminancy membership function and falsity membership
membership function respectively. This neutrosophic set helps to handle the indeterminate and inconsistent information effectively. Later Wang
2010 introduced the concept of single valued neutrosophic set (SVNS) which is a generalization of classic set, fuzzy set, interval valued fuzzy set
and intuitionistic fuzzy set.Pentapartitioned Neutrosophic Pythagorean sets and fermatean quadripartitioned neutrosophic sets was proposed by
Radha and Stanis Arul Mary and its properties are introduced. Rama Malik initiated the idea of pentapartitioned neutrosophic set.In this paper we
have introduced the concept of pentapartitioned neutrosophic quotient mappings was introduced and its properties were also studied.

2. Preliminaries
2.1 Definition
Let X be a universe. A Neutrosophic set A on X can be defined as follows:
A = {<x,Ty(x),14(x), F4(x) >:x € X}
Where T, , 14, Fy:U - [0,1] and 0 < Ty(x) + [,(x) + F, (x) <3
Here, T,(x) is the degree of membership, I,(x) is the degree of inderminancy and F,(x) is the degree of non-membership.

2.2 Definition

Let P be a non-empty set. A Pentapartitioned neutrosophic set A over P characterizes each element p in P a truth -membership function T, , a
contradiction membership function C,, an ignorance membership function G,, unknown membership function U, and a false membership function
F,, such that for each p in P

Ty+ Co+ Gu+ U+ F, <5
2.3 Definition

The complement of a pentapartitioned neutrosophic pythagorean set A on R Denoted by A€ or A™ and is defined as

AC = {<x,F (%), Uy (x),1 = Gu(x),Ca(x), Ty(x) >: x € X}
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2.4 Definition

Let A=< x, T, (%), Ca(x), Go(x), U, (%), Fy(x) > and
B =< x,Tg(x), C5(x), Gg(x), Uz (x), F g(x) > are pentapartitioned neutrosophic pythagorean sets. Then
AU B = <x,max(T,(x), T5(x)), max(C, (x), C5(x)), min(G4 (x), G 5(x)),
min(U,(x), U 5(x)), min(F, (x), F (x)), >
AN B =< x,min(Ty(x), T5(x)), min(C,(x), Cp(x)), max(G,(x), G 5(x))
ymax(Uy(x), U (x)), max (Fa(x), F 5(x)) >

2.5 Definition

A PN topology on a nonempty set R is a family of a PN sets in R satisfying the following axioms
1) 0ler
2) R,NnR,etforanyR,R, €T
3) UR; etforanyR:i€lct

The complement R* of PN open set (PNOS, in short) in PN topological space [PNTS] (R,t), is called a PN closed set [PNCS].

2.6 Definition

Let (X, 1) bean PNTS and A = < x, T4 (x), C4(x), G4(x), U4(x), E4(x) > be an PNS in X. Then the interior and the closure of A are denoted by

PNInt(A) and PNCI(A) and are defined as follows.
PNCI(A) = n{K|K is an PNCS and A c K} and

PNInt(A) = U{G|G isan PNOS and G € A}

Also, it can be established that PNCI(A) is an PNCS and PNInt(A) is an PNOS, A is an PNCS if and only if PNCI(A) = A and A is an PNOS if and

only if PNInt(A) = A. We say that A is PN- dense if PNCI(A) = X.

2.7 Definition

A PN subset S of a PN topological space (R, 7) is called a

0] PN pre - open set if S € PNPInt (PNCI(S))
(ii) PN semi - open set if S € PNPCI(PNPInt(S))
(iii) PN a - open set if S € PNPInt (PNPCI(PNPInt(S)))

Note

We denote the family of all PN aopen sets of PN topological space (R, t) by t* or aO(R) and of all PN semi open sets and of all PN pre open set of

(R, 7) by ° or SO(R) and z? or PO(R) resp.
2.8 Definition

Let (R, t)and (S, o) be PN topological spaces. A function f: (R,t) = (S, o) is called

(i) PN a - continuous if the inverse image of each PN open set in S is a PN a - open set in R.
(i) PN semi - continuous if the inverse image of each PN open set in S is a PN semi open set in R
(iii) PN pre continuous if the inverse image of each PN open set in S isa PN pre open setin R

2.9 Definition

Let (R, t)and (S, o) be PN topological spaces. A function f: (R, t) = (S, o) is called
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(i) PN a - open mapping if the image of each PN open set in R is a PN a - open set in S.
(i) PN semi - open mapping if the image of each PN open set in R is a PN semi - open setin S
(iii) PN pre - open mapping if the image of each PN open set in R is a PN pre - open set in S.

2.10 Theorem

A subset S of a PN topological space (R, T) is a PN o open set if and only if S is PN semi - open and PN pre - open.

2.11 Theorem

Let (R,7)and (S, o) be PN topological spaces. A function f: (R, 1) = (S,0) is

(i) PN a - continuous if and only if it is PN semi - continuous and PN pre — continuous.
(i) PN a - open map if and only if it is PN semi - open and PN pre — open.

2.12 Definition

Let (R,7)and (S, o) be PN topological spaces. A function f: (R, 1) — (S, o) is called

(i) PN a - irresolute if the inverse image of each PN a -open set in S is a PN a - open set in R.
(i) PN semi - irresolute if the inverse image of each PN semi - open set in S is a PN semi - open set in R
(iii) PN pre irresolute if the inverse image of each PN pre - open set in Sisa PN pre - open setin R

2.13 Definition

Let (R,7)and (S, o) be PN topological spaces. A function f: (R, 1) — (S, o) is called

(i) PN continuous mapping if f~*(A) e tforeach A € ¢
(i) PN open mapping if f(A) € o foreach A € T
Let X be a universe. A Neutrosophic set A on X can be defined as follows:

A= {<x,Ty(x),14(x), F4(x) >:x € X}
Where T, , 14, F4:U = [0,1] and 0 < Ty(x) + [;(x) + F, (x) <3

Here, T,(x) is the degree of membership, I,(x) is the degree of inderminancy and F,(x) is the degree of non-membership.

2.2 Definition

Let R be a universe. A Neutrosophic pythagorean set A with T and F as dependent Neutrosophic Pythagorean components and U as independent

component for A on R is an object of the form
A= {<x,Ty,Uy Fy >:1r €R}
Where T, +F, <1, (T)*+ (F,)*<1land
(T)?*+ U)* + (F)* <2
Here, T,(x) is the truth membership, U,(x) is indeterminancy membership and F,(x) is the false membership .

2.3 Definition

The complement of a Neutrosophic Pythagorean set A = {< x,T,, Uy, F, >:r € R} with dependent Neutrosophic Pythagorean components is

A€ = (< x,F;,1— U, Ty >:7 ER}.

2.4 Definition

Let A= {<x,Ty Uy Fy>:1r €R}and B = {< x,Tg, Ug, F5 >:7 € R} are two Neutrosophic Pythagorean sets with dependent Neutrosophic

Pythagorean components on the universe R. Then the union and intersection of two sets can be defined by

A UB ={max (T,, Tg), min (U, Ug),min (F4, Fg)},
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AN B ={min (T4, Tg), max (U,, Ug),max (F,, Fg)}.
2.5 Example

LetR = {a, b} and A ={ (a, 0.4,0.8,0.3),(h,0.5,0.6,0.2)}.

Then 7 = {0,1, A} is a topology on R. Then A is a Neutrosophic Pythagorean set.
2.6 Example

Let R = {a, b} and A ={ (a, 0.5,0.6,0.6),(b,0.7,0.6,0.7)}.
Then t = {0,1, A} is a topology on R. Since T, + F, > 1,then A is not a Neutrosophic Pythagorean set.

But (T)? + (Uy)?* + (F4)? < 2. Hence A is a Pythagorean Neutrosophic set.

3. Pentapartitioned Neutrosophic Pre Quotient Map
3.1 Definition

Let (R,7) and (S,0) be two PN topological spaces. Let f: R — S be an onto map. Then f is said to be a

(i) PN pre-quotient map if f is PN pre - continuous and £~ V is PN open in R implies V is PN pre open set in S.

(ii) PN semi - quotient map if f is PN semi - continuous and £~ V is PN open in R implies V is PN pre open set in S.

(iii) PN o - quotient map if fis PN o~ continuous and £~ V is PN open in R implies V is PN pre open set in S.

3.2 Example:

LetR={a, b, c},S={p, q},r ={0,1,A} and ¢ = {0,1,B} where A = {(a,0.4,0.5,0.6,0.2,0.1),(b,0.3,0.5,0.7,0.1,0.2),(c,0.6,0.4,0.8,0.1,0.2)} and B =
{(p,0.3,0.2,0.5,0.3,0.2), (9,0.4,0.3,0.7,0.2,0.4)}. Clearly (R,7) and (S,o) are PN topological spaces. Define f: (R,7) = (S,0) by f(a) = p, f(b) = f(c) = q.
Clearly f is a PN continuous map and a PN pre-continuous map. Also it is clear that when £~ (V) is PN open in R then V isa « —open in S. So f is a
PN pre-quotient map.

3.3 Theorem

Let (R,7) and (S,o ) be two PN topological spaces. If f: (R, 7) — (S, 0) is an onto PN pre continuous and PN pre open map, then f is a PN pre quotient
map .

3.4 Theorem

Let (R,7),(S,0 ) and (T,5) be PN topological spaces. Let f: (R,7) — (S, ) be an onto PN open and PN pre - irresolute map. Let g: (S,0) —
(T, &) be a PN pre - continuous. Then g o f isa PN pre - quotient map.

Proof

Let V be any PN open set in T. Then g~1(V) is a PN pre - open set as g is a PN pre - quotient map. Since f is PN pre - irresolute, f‘l(g‘l(V)) =

(ge f)"X(V)isaPN pre - opensetin R.so g o f isa PN pre - continuous map. Suppose g o f~1(V) is PN open in R. Then f~1(g~*(V)) is PN open in
R. Since f is PN open and onto, (f (f‘l(g‘l(V))) = (g~(V) isPN open in S. Since G is a PN pre quotient map, V is a PN pre open set T. Hence g o
f isa PN pre - quotient map.

3.5 Theorem

Let f:(R,T) — (S, 0) be an onto PN open PN irresolute map and g: (S, o) — (T, ) be a PN semi - quotient map. Then g o f is a PN semi - quotient
map.

3.6 Theorem

Let f:(R,T) = (S,0) be an onto PN open PN pre - irresolute map and g: (S,0) — (T, §) be a PN pre - quotient map. Then g o f is a PN pre - quotient
map.
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3.7 Theorem

Let (R, 1), (S,0)and (T, &) be a PN topological space. If p: (R,7) — (S,0) isa PN pre - quotient map and g: (R, t) — (T, §) is a PN continuous map
such that it is constant on each set p~*({y}) for y € S. Then g induces aPN pre continuous map f: (S,0) = (T,§) suchthat fop = g

Proof

Since map g is constant on p~*({y}) foe each y € S, the set g(p~(y)) is a one point set in T.

If we let f(y) to denote this point, then it is clear that map f is well defined and for each x € R,f(p(x)) = g(x). Now we claim that f is PN pre -
continuous. Thatis g~*(V) = (f e p) (V) = p~1(f ~*(V)) is PN open in R. Since p is a PN pre - quotient map, f~*(V) is a PN pre - open set in S.

3.8 Theorem

Let (R,7)and (S, o) be PN topological space. A function f: (R,7) — (S, 0) is a PN a - quotient if and only if it is a PN semi - quotient map and a PN
pre - quotient map.

Proof

Let fbe a PN o - quotient map. So, f~1(V) € t"a whenever V is a PN open set in S then f~1(V) is both PN semi - open and PN pre - open. Hence f is
both PN semi continuous and PN pre continuous. Let f~*(V)be a PN open set in R. Since f is PN « - quotient, V € 6% where % = SO(S) n PO(S).
So V € S0(S)and PO(S). This shows that f is both PN semi quotient and PN pre quotient. Conversely let f be a PN semi quotient and PN pre quotient
map. We claim that fis a PN o - quotient map. Let V be any PN open set in S. Since f is both PN semi - quotient and PN pre - quotient, f~*(V) €
SO(R) N PO(R) so that f~1(V) € 7% Hence fis PN a - continuous. Let f~1(V) be PN openin R.so V € SO(S) n PO(S) sothatV € ¢%. Hence fisa
PN o - quotient map.
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