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Abstract: The aim of this paper is to introduce the concept of Pentapartitioned Neutrosophic
Pythagorean [PNP] connectedness is introduced and its properties are also studied. Also we
investigate some interrelations between these types of Pentapartitioned Neutrosophic Pythagorean
connectedness. We show that the continuous image of Pentapartitioned Neutrosophic Pythagorean

connected space is PNP connected.
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1. Introduction

Zadeh [14] introduced the idea of fuzzy sets in 1965 that permits the membership perform
valued within the interval[0,1] and set theory its an extension of classical pure mathematics.
Intuitionistic Fuzzy set was first introduced by K. T. Atanassov [1] in 1983. After that he introduced,
the concept of Intuitionistic sets as generalization of Fuzzy sets. The concept of generalized
topological structures in Fuzzy topological spaces using Intuitionistic Fuzzy sets was introduced by
D. Coker[3] . D. Coker introduced the concept of Intuitionistic Fuzzy sets, Intuitionistic Fuzzy
topological spaces, Intuitionistic topological spaces and Intuitionistic Fuzzy points. R. R. Yager [13]

generalized Intuitionistic Fuzzy set and presented a new set called Pythagorean set.
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Florentine Smarandache [11] introduced the idea of Neutrosophic set in 1995 that provides
the information of neutral thought by introducing the new issue referred to as uncertainty within
the set. thus neutrosophic set was framed and it includes the partsof truth membership
function(T), indeterminacy membership function(I), and falsity membership function(F) severally.
Neutrosophic sets deals with non normalinterval of ]-0 1+[. Since neutrosophic set deals
the indeterminateness effectively it playsanvery importantrole in several applications
areas embrace info technology, decision web, electronic database systems, diagnosis,
multicriteria higher cognitive process issues etc., Pentapartitioned neutrosophic set and its
properties were introduced by Rama Malik and Surpati Pramanik [10]. In this case, indeterminacy
is divided into three components: contradiction, ignorance, and an unknown membership function.
Further, R. Radha and A. Stanis Arul Mary [5] outlineda brand new hybrid model of
Pentapartitioned Neutrosophic Pythagorean sets (PNPS) and Quadripartioned neutrosophic
pythagorean sets in 2021. The Pentapartitioned Neutrosophic Pythagorean topological spaces [9]
was introduced and its properties are investigated in 2021.A. Haydar introduced the concept of
connectedness in Pythagorean fuzzy topological spaces.In this paper, we have applied the concept
of connectedness in Pentapartitioned Neutrosophic Pythagorean Topological Spaces.
2 Preliminaries
2.1 Definition [11]
Let X be a universe. A Neutrosophic set A on X can be defined as follows:
A= {<x,Ty(x), 1(x), Fp(x) >:x € X}
Where Ty , 14, F;:U - [0,1] and 0 < T, (x) + I,(x) + F, (x) <3
2.2 Definition [6]
Let X be a universe. A Pentapartitioned neutrosophic pythagorean [PNP] set A with T, F, Cand U as
dependent neutrosophic components and I as independent component for A on X is an object of the
form
A= {<x,TyCy Ly Uy Fy >:x € X}
WhereT, +F, <1,y +Uy <1land
(Ta)? + (Ca)? + (Ua)* + (Ua)?* + (Fy)? <3
Here, T (x) is the truth membership, C,(x) is contradiction membership, U,(x) is ignorance

membership, F;(x) is the false membership and Ia (x) is an unknown membership.

2.3 Definition [14]
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 Fy,
such that for each p in P

Tg+ Co+ G+ Uy + F4 <5
2.4 Definition [6]
The complement of a pentapartitioned neutrosophic pythagorean set A on R Denoted by A€ or A
and is defined as

AC={< x,F4(x), Uy (x),1 — G4(x), C4(x), T4(x) >: x € X}
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2.5 Definition [6]
Let A=<x,Ty(x),Ch(x),Ga(x), Us(x), F4(x) > and
B = <x,Tp(x), Cg(x),Gp(x), Ug(x),F g(x) > are pentapartitioned neutrosophic pythagorean sets.
Then
A UB =< x,max(Ty(x), T (x)), max(C,(x), Cs (x) ), min (G4(x), G 5(x)),
min (Uy(x), U p(x)), min (Fy(x), Fz(x)),>
ANB=<x, min(TA(x), Ty (x)), min(CA(x), Cg (x)), max (G4(x), G g(x))
ymax(Uy(x), Up(x)), max(Fy(x), F 5(x)) >
2.6 Definition[9]
A PNP topology on a nonempty set R is a family of a PNP sets in R satisfying the following axioms
1) 01et
2) RiNR,€e€tforanyRy,R, €T
3) UR; €etforanyRii€lCT

The complement R* of PNP open set (PNPOS, in short) in PNP topological space [PNPTS] (R,7), is
called a PNP closed set [PNPCS].

2.7 Definition [9]

Let (X, 1) be an PNPTS and A =< x,T,(x), C4(x), G4 (x), Uy (x), F4(x) > be an PNPS in X. Then the
interior and the closure of A are denoted by PNPInt(A) and PNPCI(A) and are defined as follows.
PNPCI(A) = n{KIK is an PNPCS and A € K} and

PNPInt(A) = U{GIG is an PNPOS and G € A}

Also, it can be established that PNPCI(A) is an PNPCS and PNPInt(A) is an PNPOS, A is an PNPCS
if and only if PNPCI(A) = A and A is an PNPOS if and only if PNPInt(A) = A. We say that A is PNP-
dense if PNPCI(A) = X.

3. Pentapartitioned Neutrosophic Pythagorean Connected Spaces.

3.1 Definition
A Pentapartitioned Neutrosophic Pythagorean topological space is said to be PNP disconnected if
there exists PNP open set U,V in X ,U#0, V=0, such that UnV = 0 and UUV = 1. If X is not PNP

disconnected then it is said to be PNP connected.

3.2 Example

Let X = {ab}, T = {0,1,A,B}, where A ={(a,0.2,0.3,0.6,0.7,0.7),(b,0.1,0.2,0.6,0.5,0.5)} and B =
{(a,0.3,0.4,0.6,0.6,0.6), (b,,0.2,0.3,0.6,0.4,0.4)}. Then A and B are PNP open sets in X and AUB =B # 1,
AN B = A #0. Hence X is PNP connected.

3.3 Example
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Let X = {a,b},r = {0,1,A}, where A ={(a,0.2,0.3,0.6,0.7,0.7),(b,0.1,0.2,0.6,0.5,0.5)} and B = {(a,1,1,0,0,0),
(b,,0,0,1,1,1)} and C={(a,0,0,1,1,1),(b,1,1,0,0,0)}. Then A and B are PNP open sets in X and AUB=B # 1,
An B = A #0. Hence X is PNP connected.

3.4 Definition
Let N be a PNPTS(X,1).
a) If there exists a PNP preopen sets U and V in X satisfying the following properties, then N

is called PNP CI disconnected(1=1,2,3,4)
CI:NcUuV,UnV eN,NnU=#0,NnV=#0.
C2:NcUUV,NnUN V=0,NNU=#0,NnV#0.
C3:NcUuUV,UnVeEN,UeN, Ve N
C4:NcUUV,NNnUNnV=0U&N, V&N

b) N is said to be PNP CI - connected(I=1,2,3,4) if N is not PNPCI -disconnected(I =1,2,3,4).
Obviously, we can obtain the following implicationsbetween several types of PNP CI -connected
sets(I=1,2,3,4).

Figue PNP CI - Connectedness
1— 3
1
2—4

1) PNP C1 - connectedness

2) PNP C2 - connectedness

3) PNP C3 - connectedness

4) PNP C4 - connectedness

3.5 Example

Let X ={a,b,c} and define the PNP subsets A,B,C and D as follows

A ={(a,0.5,0.4,0.7,0.1,0.2),(b,0.5,0.4,0.7,0.3,0.4),(c,0.4,0.3,0.7,0.3,0.4)}

B ={(a, 0.4,0.3,0.7,0.4.0.5),(b,0.6,0.5.0.7,0.2,0.3),(c,0.2,0.1,0.7,0.2,0.3}
C={(a,0.5,0.4,0.7,0.1,0.2),(b,0.6,0.5,0.7,0.2,0.3),(c,0.4,0.3,0.7,0.2,0.3)}

D ={(a,0.4,0.3,0.7,0.4,0.5),(b,0.5,0.4,0.7,0.3,0.4),(c,0.2,0.1,0.7,0.3,0.4)}

Then ={0,1, A,B,C,D} is a PNP topological Space on X and consider the PNP set E be

E ={(a,0.6,0.5,0.7,0.1,0.2),(b,0.5,0.4,0.7,0.1,0.2),(c,0.4,0.3,0.7,0.2,0.3)} in X.

Then E is PNP C1- connected , PNP C2 — connected, PNP C3 — connected and PNP C4- connected.

3.6 Example

Consider the PNP topological space (X. T) given in the Example 3.5 and consider the PNP subset be
F={(a, 0.2,0.1,0.7,0.3,0.4),(b,0.3,0.2,0.7,0.5,0.6),(c, 0.2,0.1,0.7,0.3,0.4)}

Since F NA NnB#0,FNANC#0,FNnAnND#0,FnNnBNnC#0,FnBnD#0andF NnC n
D # 0, F is PNP C1 — disconnected and hence not PNP C1 — connected.
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3.7 Definition
Let (X. 7) be a PNP topological space . If there exists a PNP regular open set A in X such that 0x =
A= 1y, then Xis called PNP super disconnected.

3.7 Example

Let X ={a,b,c} and define the PNP subsets A,B,C as follows

A ={(a,0.4,0.3,0.7,0.4,0.5),(b,0.6,0.5,0.7,0.2,0.3),(c,0.2,0.1,0.7,0.2,0.3)}

B ={(a, 0.5,0.4,0.7,0.1.0.2),(b,0.6,0.5.0.7,0.2,0.3),(c,0.4,0.3,0.7,0.2,0.3}
C={(a,0.4,0.3,0.7,0.4,0.5),(b,0.5,0.4,0.7,0.3,0.4),(c,0.2,0.1,0.7,0.3,0.4)}

Then v =1{0,1, A,B,C,D} is a PNP topological Space on X and (X, 7) is PNP super connected.

3.8 Theorem
In a PNP topolological space(X,t) , the following conditions are equivalent
1) Xis PNP super connected.
2) For each PNP open set A # 0y in X we have PNPCI(A) = 0y.
3) For each PNP closed set A # 1y in X we have PNPInt(A) = 0.
4) There exists no PNP open set A and B in X such that A# 0y # B, A € B,
5) There exists no PNP open set A and B in X such that A# 0x # B, B=[PNPCI(A)]¢, A=
[PNPCI(B)]°.
6) There exists no PNP closed set A and B in X such that A# 1, # B, B=[PNPInt(A)]¢, A =
[PNPInt(B)]C.

Proof

(1= 2)

Assume that there exists a PNP open set A # 0y such that PNPCI(A) # 1y. Since B =
PNPInt(PNPCI(A)) is a PNP regular open set in X and this is a contradiction with PNP super
connectedness of X.

2= 3)

Let A# 1y be a PNP closed set in X. If we take B = A¢, then B is a PNP open set in X and AB # 0.
Hence PNPCI(B) = 1, = [PNPCI(B)]¢ = 0y = PNPInt(BS) = 04 = PNPInt(4) = 0.

(3= 4)

Let A and B be PNP sets in X such that A# 0y # B and AC B¢. Since B¢ is a PNP closed set in X and
B # 0y = B¢ # 1y,we obtain PNPInt(B¢) = 0. Now, we have 0y # A = PNPInt(A) SPNPInt(B¢)=
0y, which is a contradictoion.

(4= 5)

It is obvious

(1=15)

Let A and B be PNP open sets in X such that A# 0y # B and B=[PNPCI(A)]¢,A = [PNPCI(B)]¢.Now,
we have PNPInt(PNPCI(A)) = PNPInt(B¢)= [PNPCI(B)]* =4 and A # 0y, A # 1. This is a

contradiction.
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6=1)

It is ibvious

(5= 6)

Let A and B be PNP closed set in X such that A# 1y # B, B=[PNPInt(A)]¢, A = [PNPInt(B)]¢. Taking
U =A%and V =B¢, U and V become PNP open sets and U = 0y =V, [PNPCI(U)]¢ = V and
[PNPCI(V)]¢ = U. This is a contradiction

(6= 5)

This is similar to (5= 6)

Hence the proof.

3.9 Definition
Let (X, 7) be a PNP topological space
1) Xis said to be PNP C5- disconnected if there exists a PNP open and PNP closed set G such
that G# 14 and G # 0y.
2) Xissaid to be PNP C5- connected if it is not PNP C5-disconnected.

3.10 Example

Let X ={a,b} and define the PNP subsets A,B,C and D as follows

A ={(a,0.4,0.3,0.7,0.2,0.3),(b,0.2,0.1,0.7,0.6,0.7)}

B ={(a, 0.3,0.2,0.7,0.3.0.4),(b,0.7,0.6.0.7,0.1,0.2)}

C={(a,0.3,0.2,0.7,0.3,0.4),(b,0.2,0.1,0.7,0.6,0.7)}

D ={(a,0.4,0.3,0.7,0.2,0.3),(b,0.7,0.6,0.7,0.1,0.2)}

Then 7= {0,1, A,B,C,D} is a PNP topological Space on X and (X,7) is a PNP disconnected, Since A is a
non-zero PNP open and PNPclosed set in X.

3.11 Theorem

PNP C5-connectedness implies PNP connectedness.

3.12 Theorem

Let (X,7) ,(Y,0) be two PNP topological spaces and f: X—Y be a PNP continuous surjection. If (X,7) is
PNP connected, then so is (Y,0).

Proof:

On the contrary, suppose that is PNP disconnected. Then there exist PNP open sets A# 0y, B+ 0y in
Y such that AUB=1,4N B = 0y Now, we see that U= f"1(4),V = f~1(B) are PNP open sets in X,
since f is PNP continuous. From A# 0y, we get U = f71(4) # 0. Similarly, V# 04. Hence , AUB =
Ly fTHAVSFIB)= fTAy) = 1y, =UUV = 1,ANnB= 0y = (AN f1(B)=f1(0y) =

0x = U NV = 0y. But this is a contradiction to our hypothesis, i.e. Y is PNP connected.

3.13 Corollary
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Let (X,7) ,(Y,0) be two PNP topological spaces and f: X—Y be a PNP continuous surjection. If (X,7) is
PNP C5-connected, then so is (Y,0).

3.14 Definition

A PNP topological space (X,7) is said to be PNP strongly connected if there exists nonzero PNP closed
sets A and B such that TRy + TRz < 1,CRy+ CRz < 1,GR4+ GRz = 1,UR, + URg = land FR, +
FRy > 1.

3.15 Example

Let X = {a,b} and define the PNP subsets A and B as follows

A=1{(a,0.3,0.2,0.8,0.5,0.6), (b,0.4,0.4,0.8,0.4,0.5)}

B =1{(a,0.4,0.3,0.8,0.4, 0.5),(b,0.1,0.1,0.8,0.2,0.3)}.

Then the family 7={0,1,A,B,AUB, AnB} is a PNP topology on X and (X,t) is a PNP strongly connected.

3.16 Theorem

Let (X,7) ,(Y,0) be two PNP topological spaces and f: X—Y be a PNP continuous surjection. If (X,) is
PNP strongly connected, then so is (Y,0).

Proof

This is analogous to proof of theorem 3.12.

It is clear that in PNP topological spaces, PNP strongly connectedness does not imply PNP C5-
connectedness, and the same is true for its converse.

3.17 Example

Let X ={a,b} and define the PNP subsets A,B,C and D as follows

A ={(a,0.4,0.3,0.7,0.2,0.3),(b,0.2,0.1,0.7,0.6,0.7)}

B ={(a, 0.3,0.2,0.7,0.3.0.4),(b,0.7,0.6,0.7,0.1,0.2)}

C={(a,0.3,0.2,0.7,0.3,0.4),(b,0.2,0.1,0.7,0.6,0.7)}

D ={(a,0.4,0.3,0.7,0.2,0.3),(b,0.7,0.6,0.7,0.1,0.2)}

Then = {0,1, A,B,C,D} is a PNP topological Space on X and (X,t) is PNP strongly connected, but not
PNP C5- connected.

3.18 Example

Let X ={a,b} and define the PNP subsets A and B as follows

A ={(a,0.5,0.4,0.7,0.3,0.4),(b,0.6,0.5,0.7,0.2,0.3)}

B ={(a, 0.5,0.4,0.7,0.1.0.2),(b,0.4,0.3,0.7,0.3,0.4)}

Then = {0,1, A,B,AU B, An B} is a PNP topological Space on X and (X,7) is PNP C5- connected., but
not PNP strongly connected.

Conclusion

In this paper, we introduced the notion of PNP connected space which extends the notions of

Neutrosophic spaces and Pythagorean topological spaces. The presented concepts in this study are
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fundamental for further researchers and will open a way to improve more applications on PNP

topology.;
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