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l. INTRODUCTION

To cope with uncertainty primarily based real and scientific issues, Prof. Zadeh [20] introduced the fuzzy set as a constructive tool.
Later on Prof. Atanassov [1] extended the idea of fuzzy set theory to the intuitionistic fuzzy set(IFS), during which every element has
both a membership degree and a non-membership degree. It’s quite clear that IFS are more useful than fuzzy set theory to deal the
varied sorts s of uncertainty model. In 2005, Smarandache [19]introduced the thought of a neutrosophic set (NS) as a further
generalization of IFS from philosophical purpose of read. Gradually neutrosophic sets become more powerful technique to represent
incomplete, inconsistent and indeterminate data that exists in our real universe. In neutrosophic set, truth membership functions (TA),
indeterminacy membership functions (1A), and falsity membership functions (FA) are represented independently. However just in case
of NS, all components lie in ]J0—, 1+[.Thus it is terribly powerful to use NS sets in real world issues. To resolve this problem Wang et
al. [7] introduced single valued NS sets in 2010. Recently bipolar fuzzy set and set theoretical operations supported on fuzzy bipolar
sets are introduced by Deli et al. in their paper [5]. They have shown that a bipolar fuzzy set consists two independent components,
positive membership degree T+ — [0, 1] and a negative membership degree T — — [—1, O]. In-a while, many researchers have studied
bipolar fuzzy sets and applied it to completely different socio-economic model ..

Asa continuation of neutrosophic set, Deli et al. [6] introduced the thought of bipolar neutrosophic sets, where each element has both
+ ve and — ve neutrosophic degrees. Here, the positive membership degree T, If , Ff denotes the truth membership, indeterminate
membership and false membership of an element x € X corresponding to a bipolar neutrosophic set A and the negative membership
degree T; , I, F; denotes the truth membership, indeterminate membership and false membership of a component x € X to some
anti-property similar to a bipolar neutrosophic set A.. Rama Malik and Surpati Pranamik[18] has developed Pentapartitioned
neutrosophic set and its properties. It is five valued logic set consisting truth membership, a contradiction membership , an ignorance-
membership, an unknown membership and a falsity membership for each x € X. Now pentapartitioned single valued neutrosophic set
becomes an im portant tool in solving various types of decision making problems, medical diagnosis problems, clustering issues etc.
The concept of Bipolar Quadripartitioned single valued neutrosophic sets was developed by Kalyan Sinha.et.al[8]. In this paper, we
develop Bipolar pentapartitioned neutrosophic set and studied some of its properties.

I1. PRELIMINARIES

2.1 Definition

Suppose X be a non-empty set. A bipolar quadripartitioned neutrosophic set (BQNS) A, over X characterizes each element x in X
by a positive truth-membership function T,f, a positive contradiction membership function C;, a positive ignorance-membership
function Uy, a positive falsity membership function F;f, a negative truth membership function T, , a negative contradiction
membership function C;, a negative ignorance-membership function U, a negative falsity membership function F,;, such that for
eachxe X, TS ,Cf, G, Uf Ffe[01),T; ,Ci, Gy, Us, FEre[01],

and T} + Cf+ Uf+ Fr<4,-4 <T;y +Ci+ Uy + F; <0
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2.2 Definition .

A BQNS B over X is said to be an absolute BQNS, denoted by 1 x, if and only if its membership values are respectively defined
asT/(x)=1,Cf(x)=1, Ufx)=0,Ff(xX)=0, Ty (x)=0,Cy(x) =0, Uy (x) = =1, Fy(x) = —1, for all x € [0,1].

2.3 Definition

A BQNS B over X is said to be an empty BQNS, denoted by 0 x, if and only if its membership values are respectively defined as
Tf(x)=0,Cf(x)=0, Ufx)=1LFX=T,(x)=-1,C;(x) =—-1, Uy (x) = 0,F;(x) = 0, forall x € [0,1].

2.4 Definition

ABQNsetA={T;} ,Cf, Uf F}, Ty ,C;, Uy, Fr}iscontainedinaBQNsetB={T7 ,CZ, U}, FF,T; ,Cz, Ug,F5}
ifandonly if T/ (X) < TF (X), C4(X) < CE(X), Ui (X) = UZF(X), F(X) = FF(X), Ta(X) = T (X), Cx(X) = C5(x), Us(X)
< Uz (x)and F; (X) < Fz(X).

2.5 Definition

The complement of BQNS A ={T; , C}, Uf,F, T , C;, Uy, Fi}is denoted by A€ and is defined as
AC={FEf U, C TS Fr UL, Ciu Th}

2.6 Definition

The union of any two BQNS A={T/ ,C+, Uf,Ff, Ty ,Cr, Uy, Fr}and

B={T§ ,Cd, U Fi Tz ,Cs, Ug, Fg}isdenoted by AUB and is defined as follows
AUB = {max {T], T5}, max {CS,C#}, min {US, UZ}, min {F;}, FZ},

min (T, ,Tg }, min (C;, Cg}, max (Uy, Ug}, max (Fg, Fg}}

2.7 Definition

The intersection of any two BQNS A={T,} ,CS, U}, Ff, Ty ,Cy, Uy, Fi}and
B={T§ ,Cd, U Fi Tz ,C;, Ug, Fgz}isdenoted by AnNB and is defined as follows

ANB = {min {T;}, T}, min {Cf,C#}, max {U;, U3, max {F;, FF3}, max ({, Tg}, max {C;,Cz}, min {U;, Uz}, min
{Fi, F5}}

111 BIPOLAR PENTAPARTITIONED NEUTROSOPHIC SETS

3.1 Definition

Suppose X be a non-empty set. A bipolar pentapartitioned neutrosophic set (BPNS) A, over X characterizes each element x in X by

a positive truth-membership function T,, a positive contradiction membership function C;, a positive ignorance-membership
function U}, a positive falsity membership function F;", a positive unknown membership G/, a negative truth membership function
T, , a negative contradiction membership function C;, a negative ignorance-membership function U, a negative falsity
membership function F,, a negative unknown membership function G; such that for eachx € X, T} , Cf, G, US, Fie [0,1], Ty,
Cy, Gy, Uyg, Fre[0,1],

and T + Cf+ G+ Uf+ Ff <5, -5 <T; +C,+G;+ U;+ F; <0
When X is discrete, A is represented as

A=Y <Tf ,CHGE UG ES T ,Cr,Gr,Uqs Fx >/ Xi, xi€ X

3.2 Example

Consider the case where five different persons xi,X2,Xs,X4 Xs were asked to give their opinion on the statement “is there any climate
change in India” in the year 2020. Each of the five persons will give their opinion in terms of degree of agreement, agreement or
disagreement both, neither agreement nor disagreement, disagreement in terms of degree of positive and negative arguments and
unknown agreement respectively. The aggregate of their opinion is very well expressed by a BPNS A as follows:
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A= <0.8,0.7,0.6,0.4,0.2,-0.5,-0.8,-0.7,-0.3,-0.1>/x1 +
<0.5,0.7,0.9,0.2,0.7,-0.2,-0.5.-0.6,-0.7,-0.3>/x » +
<0.7,0.7,0.4,0.5,0.2,-0.5,-0.8,-0.5,-0.2,-0.4>/x3 +
<0.9,0.3,0.6,0.2,0.7,-0.2,-0.5.-0.6,-0.7,-0.3>/x 4 +
<0.2,0.6,0.6,0.4,0.7,-0.5,-0.4,-0.7,-0.9,-0.1>/xs +

Here according to xi, the degree of agreement with the statement is 0.8 and the degree of negative agreement with the statement
is 0.5, the degree of both agreement and disagreement is 0.7 and the degree of negative argument of “both agreement and
disagreement” is 0.8. The degree of neither agreement nor disagreement is 0.4, while the degree of negative argument of it is 0.3.
Similarly the degree of disagreement with the statement is 0.2 and degree of negative disagreement is 0.1 and the degree of unknown
agreement is 0.6 and the degree of negative unknown agreement is 0.7. This is how BPNS set has been made.

3.3 Definition .

A BPNS B over X is said to be an absolute BPNS, denoted by 1 x, if and only if its membership values are respectively defined as
TA+(x) = 1 ’ CX('X) = 1’ GX(.X) = 0' UX(X) = OJFA+(X) :01 TA_(x) = O ' CA_(x) = O, GA_(x) = _11 UA_('X) = _1:

Fi(x) = —1,forall x € [0,1].
3.4 Definition
A BPNS B over X is said to be an empty BPNS, denoted by 0 x, if and only if its membership values are respectively defined as

T{(x)=0,CYx)=0,Gf(x) =1, Uf(x) =1, Ff(x)=1, T, (x) =—1,C;(x) =—1,G6,(x) =0,U;(x) = 0,F;(x) = 0, for
all x € [0,1].

Remark

A BPNS is a generalization of a bipolar neutrosophic set. If we take average the components C*,U* ,G*tand C" U ", G-
together respectively, we can easily get a bipolar SVN set.

3.5 Definition

ABPNset A={T; ,Ct, G, U Ff, T ,Cr, Gy, Uz, Fi}is contained ina BPN set B = {Tg , C&, GF, UL, Ff, T;
Cz, Gg,Ug, FgYifand only if T,F(X) < TF(X), CS(X) < CF(X), Ui (X) = UZ(X), GF(X) = GZ(X), Ei(x) = Fg(x),

Ta(X) 2 Tz (x), Cx(X) 2 C5(X), Gy (X) < Gp(X), Us (X) < Ug(x) and Fy (X) < Fg(X).

3.6 Definition

The complement of BPNS A ={T; , Ci, Gf, Ut Ef, Ty , Ci, Gy, Uy, FrYis denoted by A€ and is defined as
AC={Ff UL, (=GO, CHTH Fr  Us, (=1=-G1),Ci, Ti '}

3.7 Example

Let X ={a,b}. Then the BPNS R of X is given by

_ {< a, (0.5,0.7,0.6,0.2,0.4,—0.1,— 0.8,— 0.5,—-0.7,— 0.7) >
~ | <b,(0.4,0.6,0.7,0.8,0.3,—0.2,—0.5,—0.7,—0.8, —0.3) >

RC= {< a, (0.4,0.2,0.4,0.7,0.5,—-0.7,— 0.7,— 0.5,-0.8,— 0.1) >
~ | <b,(0.3,0.8,0.3,0.6,0.4,—0.3, 0.8, —0.3,—0.5,—0.2) >

3.8 Definition

The union of any two BPNS A={T} ,CS, GS, UL, Ff, Tr ,Cy, G, Ur, Fr}and

B={T§ ,C& G& U F& Ty ,C;, Gz, Uz, F5}isdenoted by AUB and is defined as follows
AUB = {max {T}, T5}, max {CS, C#}, min{G7, G&}, min {U;, U3}, min {F}, F&},

min (T, , Tg }, min (C;, Cz}, max (G, Gz}, max (Ug, Ug}, max (F;, Fz}}
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3.9 Example
Let X = {p, q}. Then the bipolar pentapartitioned neutrosophic subsets A and B of X can be given as follows.

A= {< p, (0.5,0.7,0.6,0.2,0.4,— 0.1,— 0.8,— 0.5,—-0.7,— 0.7) >
~ | <¢q,(0.4,0.6,0.7,0.8,0.3,-0.2,-0.5,—0.7,—0.8, —0.3) >

B= {< p, (0.9,0.2,0.4,0.7,0.5,— 0.7,— 0.7,— 0.5,—-0.8,— 0.1) >
~ | <¢q,(0.5,0.8,0.3,0.6,0.4,—0.3,-0.8,—0.3,—0.5,-0.2) >

Then the union of two BPNS A and B is

<p,(0.9,0.7,04,0.2,04,-0.7,— 0.8,— 0.5,—0.7,— 0.1) >

AUB = { < q,(0.5,0.8,0.3,0.6,0.3,—0.3,—0.8, —0.3,—0.5, —0.2) >

3.10 Definition

The intersection of any two BPNS A={T, ,CS, G+, Uf F+. Ty ,Cy, Gy, Uy, Fi}and

B={T§ ,Cd, G&, U, F&, Ty ,Cs, Gz, Uz, F5}is denoted by AnB and is defined as follows

ANB ={min {T;}, T}, min {C;, CA}, max{G7, G%}, max {US, U}, max {F;, Fz},

max {T,, Tg }, max ({, Cg}, min {G5, Gz}, min {Ug, Ug}, min {F;, Fz}}

3.11 Example:

Let X = {p, q}. Then the bipolar pentapartitioned neutrosophic subsets A and B of X can be given as follows.

As {< p, (0.5,0.7,0.6,0.2,0.4,— 0.1, — 0.8, — 0.5,—0.7, — 0.7) >
~1 < ¢,(0.4,0.6,0.7,0.8,0.3,—0.2,-0.5,—0.7, —0.8, —0.3) >

B {< p, (0.9,0.2,0.4,0.7,0.5,— 0.7,— 0.7, — 0.5,—0.8, — 0.1) >
~1 < ¢,(0.5,0.8,0.3,0.6,0.4,—0.3,—0.8, —0.3,—0.5, —0.2) >

Then the intersection of two BPNS A and B is

< p,(0.5,0.2,0.6,0.7,0.5,— 0.1, — 0.7, — 0.5,—0.8, — 0.7) >

ANB = { < ¢,(0.4,0.6,0.7,0.8,0.4,—0.2,—0.5,—0.7, —0.8, —0.3) >

3.12 Proposition

The set-theoretic axioms are satisfied by any BPNS as it can be easily verified. Consider BPNS sets A, B, C over the same universe
X. Then the following properties holds all for BPNS over X.

(i) AuB=BUA

(i) ANB=BNA.

(iii) Au@BuUC)=(AuB)uUC
(iv ANBNC)=(ANB)NC
(v) AN(AUB)=A

(vi) AU(ANB)=A.

(vii) (A%)°=A.

(viii) (AUB)c=A°NB®

(ix) (ANB)=A°UB®

(x) AUA=AUA

(xi) ANA=ANA.

(xii) Aug=A;

(xiii) AN@=0.

(xiv) Aug=A

(xv) ANg=0.

3.13 Definition
A bipolar pentapartitioned neutrosophic topology (BPNT) on a non empty X is a of BPN sets satisfying the following axioms.
[1] O, 1x€T
[2] AnBetforanyabert
[3] U Ai €  for any arbitrary family{ A; € J}e 1
The pair (X, 7) is called Bipolar Pentapartitioned neutrosophic topological spaces (BPNTS).
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Any BPN set in 7 is called as BPN open set in X. The complement of BPN open set is BPN closed set.

3.14 Example
Let X = {p, q}. Then the bipolar pentapartitioned neutrosophic subsets A and B of X can be given as follows.

A= {< p, (0.5,0.7,0.6,0.2,0.4,— 0.1,— 0.8,— 0.5,—-0.7,— 0.7) >
~ | <¢q,(0.4,0.6,0.7,0.8,0.3,-0.2,-0.5,—0.7,—0.8, —0.3) >

B= {< p, (0.9,0.2,0.4,0.7,0.5,— 0.7,— 0.7,— 0.5,—-0.8,—- 0.1) >
~ | <¢q,(0.5,0.8,0.3,0.6,0.4,—0.3,-0.8,—0.3,-0.5,-0.2) >

oo {< p, (0.9,0.7,0.4,0.2,0.4,— 0.7,— 0.8, — 0.5,—0.7, — 0.1) >
~ 1 < 4,(0.5,0.8,0.3,0.6,0.3,—0.3,—0.8,—0.3,—0.5, —0.2) >

Then 7 = { Ox, 1x, A, B, C} is a bipolar pentapartitioned neutrosophic topology on X

3.15 Definition
Let (X, 7) be a BPN topological space and A = {T;} , Cf, G, Uf , Ef, Ty , Ci, G, Uy, F7} be a BPN set in X. Then the closure
and interior of A is defined as
Int(A) = U {F: Fisa BPN open setin X and F CA}
ClI (A) =n{F: FisaBPN closed in X and F € A}
Here CI(A) is BPN closed set and Int(A) is a BPN open set in X.
(@) Ais BPN open set in X iff Int(A) = A
(b) Ais BPN closed set in X iff CI(A) = A

3.16 Example
Let X={p, q} and 7 = { Ox, 1x, A, B, C} where

{< p,(0.5,0.7,0.6,0.2,0.4,— 0.1,— 0.8,— 0.5,-0.7,— 0.7) >
< q,(0.4,0.6,0.7,0.8,0.3,-0.2,—-0.5,—-0.7,—-0.8,—0.3) >

B {< p,(0.9,0.2,0.4,0.7,0.5,— 0.7, — 0.7,— 0.5,—0.8,— 0.1) >
~1 < ¢,(05,0.8,0.3,0.6,0.4,—0.3,—0.8, 0.3, 0.5, —0.2) >

oo {< p, (0.9,0.7,0.4,0.2,0.4,— 0.7,— 0.8, — 0.5,—0.7, — 0.1) >
~ 1 < ¢,(0.5,0.8,0.3,0.6,0.3,—0.3,—0.8,—0.3,—0.5,—0.2) >

Consider the BPN set D of X as
D= {< p, (0.7,0.8,0.3,0.1,0.2,— 0.3,— 0.9,— 0.2,—0.7,— 0.7) >
“ 1 <¢,(0.5,09,0.4,0.7,0.1,—0.4, —0.6,— 0.4, —0.8, —0.3) >

Then Int(D) = A and CI(D) = Ix.

3.17 Theorem
Let (X, 7) be a BPN topological space and S, T be BPN set in X. Then

1) Int(S)<SandS cCI(S)
2) ScTIntS) c Int(T)

3) ScTCIS)cCI(T)

4) Int(Int(S)) = Int(S)

5) CI(CI(S)) =CI(S)

6) Int(ST)=Int(S) Int(T)
7) CI(ST)=CI(S) CI(T)

8) Int(1x) = 1x

9) CI(0x) = Ox.

I1l. ACKNOWLEDGMENT
I thank R. Kathiresan and S. P. Rhea for their guidance and constant support throughout this paper.

IJCRT2105696 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | g308


http://www.ijcrt.org/

www.ijcrt.org © 2021 IJCRT | Volume 9, Issue 5 May 2021 | ISSN: 2320-2882

REFERENCES

[1] K. Atanassov. Intuitionistic fuzzy sets,1986. Fuzzy Sets and Systems, volume20(1), 87-96.

[2] R. A. Borzooei, H. Farahani, M, Moniri.,2014. Neutrosophic deductive filters on BL-algebras. J. Intell.

[3] Fuzzy Systems, volume 26(6): 2993-3004.

[4] P. Coelho, U. Nunes. Lie algebra application to mobile robot control. Robotica 2003, VVolume 21,483-493.

[5] Deli, M. Ali, F. Smarandache,2015. Bipolar neutrosophic sets and their applications based on MCDM

[6] problems, ICAMechS, Beijing,249-254

[7] Haibin Wang, F. Smarandache, Yanging Zhang, et al.2010. Single valued neutrosophic sets. Multispace and Multistruct,
volume 4, 410-413.

[8] Kalyan Sinha, Pinaki Majumdaa . 2020.Bipolar Quadripartitioned Single Valued Neutrosophic Sets.Proyecciones.1597-1614

[9] K. Lee,2000. Bipolar fuzzy sets and their operations, Proceedings of the International conferekjgnce on Intelligent technologies,
307-312

[10] R. Radha, A. Stanis Arul Mary.2021. Pentapartitioned Neutrosophic pythagorean Soft set, IRIMETS, Volume 3(2),905-
914.

[11] R. Radha ,A.Stanis Arul Mary.2021. K algebra on Pentapartitioned Neutrosophic Pythagorean sets(Accepted)

[12] R,Radha, A. Stanis Arul Mary. 2021.Pentapartitioned Neutrosophic Pythagorean Lie algebra(Communicated)

[13] R.Radha, A.Stanis Arul Mary.2021. Quadripartitioned pythagorean set,IJRPR(Accepted)

[14] R.Radha, A. Stanis Arul Mary.2021. Pentapartitioned Neutrosophic Pythagorean Set, IRJASH, volume 3, 62-82.

[15] R.Radha, A. Stanis Arul Mary.2021. Heptapartitioned neutrosophic sets, IRJCT, ,volume 2,222-230.

[16] R. Radha, A. Stanis Arul Mary, F. Smarandache. 2021.Quadripartitioned Neutrosophic Pythagorean soft set, International

journal of Neutrosophic Science, volumel4(1),9-23.

[17] R. Radha, A. Stanis Arul Mary, F. Smarandache. 2021.Neutrosophic Pythagorean soft set, Neutrosophic sets and systems,
vol 42,65-78.

[18] Rama Malik, Surapati Pramanik. 2020.Pentapartitioned Neutrosophic set and its properties, Neutrosophic Sets and
Systems, Vol 36,184-192,2020

[19] F. Smarandache. 1998.Neutrosophy Neutrosophic Probability, Set, and Logic. Amer Res Press, Rehoboth, USA,

[20] L. A. Zadeh.1965. Fuzzy sets. Information and Control, volume 8, 338-353.

IJCRT2105696 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | g309


http://www.ijcrt.org/

