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ABSTRACT

The aim of this paper is to introduce the concept of Pentapartitioned Neutrosophic Pythagorean Soft Set with
truth membership function T, contradiction membership function C, ignorance membership function U
and false membership function F are dependent neutrosophic components and unknown membership function
[ as an independent neutrosophic component. Pentapartitioned neutrosophic pythagorean Soft set is an
extension of Quadripartitioned neutrosophic pythagorean Soft set. By combining five value neutrosophic logic
with neutrosophic pythagorean Soft set, we will obtain Pentapartitioned neutrosophic pythagorean Soft set. We
establish some of its relative properties of Pentapartitioned neutrosophic pythagorean soft set.

Keywords: Neutrosophic set, Quadripartitioned Neutrosophic pythagorean set, Neutrosophic pythagorean soft
set, Pentapartitioned neutrosophic set, Pentapartitioned neutrosophic pythagorean Soft set.

I.  INTRODUCTION

The fuzzy set was introduced by Zadeh [19] in 1965. F. Smarandache, a mathematical tool for
handling problems involving imprecise, indeterminacy and inaccurate data, introduced the idea of the
Neutrosophic package.

Smarandache [15] in neutrosophic sets discussed. The indeterminacy membership function walks along
independently of the membership of the reality or the membership of falsity in neutrosophic
sets. Neutrosophic theory has been extensively discussed in the treatment of real-life conditions
involving uncertainty by researchers for application purposes. While the hesitation margin of neutrosophical
theory is independent of membership in truth or falsehood, it still seems more general than intuitionist fuzzy
sets. Recently, the relationships between inconsistent intuitionistic fuzzy sets, image fuzzy sets, neutrosophic
sets, and intuitionistic fuzzy sets have been examined in Atanassov et al. [3] however, it remains doubtful
whether the indeterminacy associated with a particular element exists due to the element's ownership or non-
belongingness. Chattejee et al. [4] have pointed out this while implementing a more general neutrosophical set
structure, viz. Single valued quadripartitioned neutrosophical set (QSVNS). In fact, the principle of QSVNS is
extended from Smarandache, s four numerical-valued neutrosophical logic, and Belnap, s four valued logic,
where indeterminacy is split into two parts, i.e. "unknown," i.e., neither true nor false, and "contradiction," i.e.,
both true and false. However, in the sense of neutrosophic science, the QSVNS seems very logical. Chatterjee [4]
et al. also studied a real-life example in their analysis for a better understanding of a QSVNS setting and showed
that such conditions occur very naturally.

The degree of dependency between the components of the fuzzy set and neutrosophic sets was first introduced
by F. Smarandache [14] in 2016. The key concept of Neutrosophic sets is to define each value statement in a 3D-
Neutrosophic space, where each dimension of the space represents the true membership, falsity membership,
and indeterminacy respectively, when two components T and F are dependent and I is independent then
T+I+F< 2.

Rama Malik and Surpati Pramanik [12] introduced Pentapartitioned neutrosophic set and its properties. Here
indeterminacy is divided into three parts as contradiction, ignorance and unknown membership function.

If T and F are dependent neutrosophic pythagorean components then T 2 + F 2 < 1. Similarly, for U and C as
dependent neutrosophic pythagorean components then C 2 + U 2 < 1. When combining both we get
Quadripartitioned pythagorean set with dependent components as

T2+F2+C2+U2<2
Pentapartitioned neutrosophic pythagorean sets of T, C, U, F as dependent neutrosophic components were
introduced by R. Radha and A. Stanis Arul Mary [10].

In this paper, we must introduce the definition of the introduction of the Pentapartitioned neutrosophic
pythagorean Soft set with T, C, U and F as dependent neutrosophic components and I as an independent
neutrosophic component and define some of its properties.
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II. PRELIMINARIES

2.1 Definition [14]
Let X be a universe. A Neutrosophic set A on X can be defined as follows:A = {< x, To(x), [A(X), FA(X) >:x € X}
Where Ty ,15,Fp:U—>[0,1]and 0 < Ty (x) + [,(x) + F, (x) <3

Here, Ty (X) is the degree of membership, 1,(x) is the degree of interminancy and F,(x) is the degree of non-
membership.

Here, T4 (x) and F4 (x)are dependent neutrosophic components and I, (x) is an independent component.
2.2 Definition [10]

Let X be a universe. A Pentapartitioned neutrosophic pythagorean set A with T, F, C and U as dependent
neutrosophic components and I as independent component for A on X is an object of the form

A= {<xTy Cy Iy Uy Fp >:x€X}
Where Ty +Fp <1,C4 + Uy < 1and (Ta)? + (Ca)?2+ (In)2+ (Up)2+ (Fa)?> <3
Here, T, (x) is the truth membership, C4(x) is contradiction membership, U, (x) is ignorance membership,
FA(x) is the false membership and I (x) is an unknown membership.
2.3 Definition [12]

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 Fj,, such that for each pin P

Ta+ Co+ Go+ Uy + Fp <5
2.4 Definition [10]
Let X be the initial universe set and E be set of parameters. Consider a non-empty set A on E, Let P(X) denote
the set of all Quadripartitioned neutrosophic pythagorean subsets of X. The collection (F, A) is termed to be
Quadripartitioned neutrosophic pythagorean soft set over X, where F is a mapping given by
F: A - P(X).
2.5 Definition [12]

A Quadripartitioned neutrosophic pythagorean Soft set A is contained in another Quadripartitioned
neutrosophic pythagorean soft set B (i.e) AS B if Ty(x) < Tg(x), Co(x) < Cg(x),Ua(x) = Ug(x) and
Fa(x) = Fp(x)

2.6 Definition [12]

The complement of a Quadripartitioned neutrosophic pythagorean soft set (F, A) on X Denoted by (K, A)€ and is
defined as

Ke(x)={< %, Fo(x),Up (), Ca(x), To(x) >:x € X}

2.7 Definition [12]

Let A=<xTa(x),Ca(%), Up(x),Fa(x) > and B = < x, Tg(x), [g(x), F g (x) > are Quadripartitioned neutrosophic
pythagorean Soft sets. Then

AUB=<x, max(TA(x), Ty (x)), max(CA(x), CB(X)), min(U, (%), U g(x)), min(F4 (%), F g(x)) >

ANB=<x, min(TA(x),TB(x)), min(CA(X), CB(X)), max(UA(x), UB(X)), max(F,(x), Fg(x)) >

I11. PENTAPARTITIONED NEUTROSOPHIC PYTHAGOREAN SOFT SET
3.1 Definition

Let U be the initial universe set and E be set of parameters. Consider a non-empty set A on E, Let P(U) denote
the set of all Pentapartitioned neutrosophic pythagorean subsets of U, The collection (F, A) is said to be
Pentapartitioned neutrosophic pythagorean soft set over U, where F is a mapping given by F: A — P(U)

3.2 Definition

A Pentapartitioned neutrosophic pythagorean Soft set A is contained in another Pentapartitioned neutrosophic
pythagorean Soft set B (i.e) AC B if Ty < Tg,Cy < Cp, [ = 15,Uy = Ugand Fy > Fp
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3.3 Definition

The complement of a Pentapartitioned neutrosophic pythagorean Soft set (F, A) on X denoted by (F,A)€ and is
defined as FC(X)z {< X, FA' UA ,1 - IAI CAI TA >:X € X}

3.4 Definition

Let X be a non-empty set, A = < X, Ty, Ca, 1o, Up, Fao > and B = < x, Tg, Cg, Ig, Ug, F g > are two Pentapartitioned
neutrosophic pythagorean Soft sets. Then

AUB = < x, max(T,, Tg), max(Cy, Cg), min(I,, Ig), min(U,, Ug), min(F,, Fg)>
ANB = < x, min(T,, Tg), min(C,, Cg), max(I,, Ig), max(Uy,, Ug), max(F,, Fg)>
3.5 Definition

A Pentapartitioned neutrosophic pythagorean Soft set (F, A) over the universe X is said to be empty
Pentapartitioned neutrosophic pythagorean soft set @ with respect to the parameter A if

Tre) = 0,Cre) = 0,Ipe) = 1,Upe) = 1,Fpe)=1,Vx € X, Ve € A. Itis denoted by @
3.6 Definition

A Pentapartitioned neutrosophic pythagorean soft set (F, A) over universe X is said to be a Pentapartitioned
neutrosophic pythagorean soft set with respect to parameter A if the universe is said to be a neutrosophic
pythagorean set with respect to parameter A if

Tee) = 1,Cpe) = L, Ipee) = 0,Upe) = 0,Fpe)=0 Vx € X, Ve € A.Itis denoted by A

3.7 Definition

Let A and B be two Pentapartitioned neutrosophic pythagorean soft sets on X then A\B can be described as
A\B = < %, min(T,, Fg), min(Cp, Ug), max(I,, 1 — Ig), max(Uy,, Cg), max(F,, T ) >

3.8 Definition

Fg is said to be absolute Pentapartitioned neutrosophic pythagorean soft set over X if F(e) = A for any e € E. We
denote it by Xg

3.9 Definition
Fg is referred to as relative null Pentapartitioned neutrosophic pythagorean soft set over X if
F(e) = @ for any e € E and it is denoted by Qg

Obviously @ = X§ and Xg = @
3.10 Definition

A Pentapartitioned neutrosophic pythagorean soft complement (F, A) over X can also be defined as (F,A)¢ =
Ug\F(e) forall e € A.

Note: We denote Xg by X in the proofs of proposition.
3.11 Definition

If (F, A) and (G, B) be two Pentapartitioned neutrosophic pythagorean soft set then “(F, A) AND (G, B)” is a
denoted by (F, A) A(G, B)

and is defined by (F, A)A (G, B) = (H, A XB)

where H (a, b) = F(a) N G(b) Va € A and Vb € B, where N is the operation intersection of Pentapartitioned
neutrosophic pythagorean soft set.

3.12 Definition

If (F, A) and (G, B) be two Pentapartitioned neutrosophic pythagorean soft set then “(F, A) OR (G, B)” is a
denoted by (F, A) V(G, B) and is defined by (F, A)V (G, B) = (K, A XB)

where K (a, b) = F(a) UG(b) Va€ A and Vb € B, whereU is the operation union of Pentapartitioned
neutrosophic pythagorean soft set.

3.13 Theorem

Let (F, A) and (G, A) be Pentapartitioned neutrosophic pythagorean soft set over the universe X. Then the
following are true.
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(i) (F, A)< (G, A) iff (F, A) N (G, A) = (F, A)
(ii) (F, A)C (G, A) iff (F, A) U (G, A) = (F, A)

Proof:
Assume that (F, A)< (G, A),
then F(e) SG(e) for all e € A.
Let (F,A) n (G, A) =(H, A).
Since H(e) = F(e) N G(e) =F(e) foralle € A,
by definition (H, A) = (F, A).
Suppose this is the case (F, A) N (G, A) = (F, A).
Let (F,A) n (G, A) =(H, A).
Since H(e) = F(e) N G(e) =F(e) foralle € A,
we know that F(e) € G(e) for all e € A.
Hence (F, A)< (G, A).
(ii)The proof is similar to (i).
3.14 Theorem
Let (F, A), (G, A), (H, A), and (S, A) are Pentapartitioned pythagorean neutrosophic soft set over the X universe.
The following are real, then.
(i) If (F, A) N (G, A) =04 , then (F, A)< (G, A)¢
(ii) If (F, A)S (G, A) and (G, A)< (H, A) then (F, A)< (H, A)
(iii) If (F, A)< (G, A) and (H, A)< (S, A) then (F,A) n (H, A) € (G, A)n (S, A)
(iv) (F, A) < (G, A)iff (G, A)¢ < (F, A€
Proof:
(i) Suppose (F,A) N (G, A) =@4.
Then F(e)n G(e) = .
So, F(e) € U\G(e)= G (e) .
Then, for every e € A, we therefore have
(F, A)c (G, A€
Proof of (ii) and (iii) IS obvious.
(iv) Consider (F, A)< (G, A)
< F(e) € G(e) forall e € A.
< (G(e))© < (F(e) )¢ foralle € A.
& GS(e) € Fé(e)foralle € A.
(G, A)° c (F A)F
3.15 Definition

Let [ be an arbitrary index {(F;, A) }jc; be a subfamily of Pentapartitioned neutrosophic pythagorean soft set over
the universe X.

()The union of these Pentapartitioned neutrosophic pythagorean soft set is the Pentapartitioned neutrosophic
pythagorean soft set (H, A) where H(e) = Ui F; (e) foreach e € A.

We write U;g(F;,A)=(H, A)

(ii)The intersection of these Pentapartitioned neutrosophic pythagorean soft set is the Pentapartitioned
neutrosophic pythagorean soft set (M, A) where M(e) = N;¢; Fi(e) for each e € A.

We write Njep (Fj, A) = (M, A)

3.16 Theorem

Let I be an arbitrary index set and {(F;, A)}¢;be a subfamily of Pentapartitioned neutrosophic pythagorean soft
set over the universe X. Then
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1) (Uier(Fi, A)C = Nier (F;, A)©

(ii) (Nier (Fi, A))C = Ujer(Fy, A)°

Proof:

(D) UiaFi,A)C=HA)¢

By definition H¢(e) =Xg\H(e) = Xe\Uie; F; (€)
=N Xg\Fi(e)) foralle € A.

On the other hand, (N;¢; (F;, A)¢ = (K, A).

By definition, K(e)= Nje; FE(e)=N;e; (X — Fi(e)) forall e € A.

(ii) It is obvious.

Note: We denote @ by @ and Xg by X.
3.17 Theorem
Let (F,A) be Pentapartitioned neutrosophic pythagorean soft set over the X. Then the following is valid then.

(i) (8.A)° = (X, A)

(i) (X,A)°=(9,A)

Proof:

(i) Let (@, A) = (F, A)

Then Ve €A,

F(e) = {< X, Tr(e) Cree)s Irce) Ur(e) Free) >: X € X}
={(x,0,0,1,1,1): x € X}

Thus (@,A)€ = (F,A)¢. Then Ve € A,

(F(e) )€ = {< X, Tr(e), Creeyr Irceys Urcey Free) >+ X € XJ©
= {< X Freey Urey 1 — Iggeys Creey Treey > ¢ X € X}
={(x1,1,0,0,0): x € X} = X.Thus (0,A)¢ = (X, A)

(iii) Proof is similar to (i)

3.18 Theorem

Let (F, A) be Pentapartitioned neutrosophic pythagorean soft set over the universe X. Then the following are
true.

(1) (F, A)u (9, A) = (F, A)

(i) (F, A)U (X,A) = (X, A)

Proof:

(1) (F, A) = {&,(% Tr(e), Crge) (X)) Irce)s Urce)s Fr(e)): X € X} Ve €A

(9,A)={e, (x,0,0,1,1,1):x €X}Ve€A

(F, A)U (9,4)= {e,(x, max(Te(e), 0), max(Cg(e), 0), min(Igce), 1), min(Ug(ey, 1), min(Feey, 1))} Ve € A
={e, (%, Te(e)s Cr(e)s Irce)s Urce) Fre))} Ve EA
=(F,A)

(ii) Proofis similar to (i).

3.19 Theorem

Let (F, A) be a Pentapartitioned neutrosophic pythagorean soft set over the X universe. The following is, then,
real.

(i) (F,A)n (9,A) = (0, A)

(i) (F,A)n (X,A) =(F, A)

Proof:

(1) (F, A) ={e, (X, Tece), Crce)r Urce) Free))} VEE A
(0,A)={e, (x0,0,1,1,1): x EX}Ve €A
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(F, A)n(8,A )= {e,(x, min(Tg(e), 0), min(Cge), 0), max(Igce), 1), max(Upe), 1)max(Fge), 1))}
Vee A
={e,,(x,0,0,1,1,1)}Vee A
=(0,A)
(ii) Proofis similar to (i).
3.20 Theorem

Let (F, A) and (G, B) are Pentapartitioned neutrosophic pythagorean soft set over the universe X. Then the
following are true.

(1) (F,A)U (9, B) = (F,A) iff BCA
(i) (F,A)U (X,B) = (X, A) iff AC B
Proof:

We have for (F, A),
F(e) = {(x, Ts, Cp, I, Up, Fp): x € X} Ve €A
Also let (@, B) = (G, B), then G(e) = {(x, 0,0,1,1,1): x €X} Ve €B

Let (F, A)U (@, B) = (F, A)U (G, B) = (H, C) where C=AUBand foralle € C
H(e) may be defined as
H(e) = F(e) ife € A—B,
=G(e)ifee B—A
=F(e) U G(e)ife€e ANB
Here,F(e) U G(e) =F(e). Then
H(e) = F(e) ife € A — B},
=G(e)ifee B—A
=F(e) fe€e ANB
Let BEA
Then H (e) =F(e)ife € A—B
=F(e)ife€ ANB
Hence H(e) =F(e) Ve € A
Conversely Let (F,A) U (@,B) = (F,A)
ThenA=AUB=BC A
(ii) Proof is similar to (i)
3.21 Theorem

Let (F, A) and (G, B) are two Pentapartitioned neutrosophic pythagorean soft set over the universe X. Then the
following are true.

(i) (F, A)n (@, B) = (@, ANB)

(i) (F, A)n (X, B) = (F, ANB)

Proof:

(i) We have for (F, A)

F(e) = {(X, Tr(e), Cre)r Irce) Urce), Free)): X € X} Ve €A

Also let (@, B) = (G, B) then G(e) = {(x,0,0,1,1,1): x € X} VeE€B

Let (F,A) n (§,B) = (F, A) N(G, B) = (H, C) where C=A NnBand Ve € C

H(e) = {(x, min(Tge), Te(e))» Min(C(e), Ca(e))» max(lg(e), Igce))» max(Ug(e), Uge)),

max(Fgee), Fge))): X € X}

= {(x, min(Tg(e), 0), min(Cg(e), 0), max(Igce), 1), max(Ug(ey, 1), max(Fgee), 1)): x € X}
={(x,0,0,1,1,1):x € X}

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[910]



TRJ ETS

e-ISSN: 2582-5208
International Research Journal of Modernization in Engineering Technology and Science
Volume:03/Issue:02/February-2021 Impact Factor- 5.354 WwWw.irjmets.com

=G, B) = (¢, B)
Thus (F, A)n (@, B) = (@, B) = (@, ANB)

(ii) Proof is similar to (i).

3.22 Theorem

Let (A, F) and (B, G) are Pentapartitioned pythagorean neutrosophic soft set over Universe X. The following are
real, then.

(1) ((A,F)u(B,G))Cc (A F)CU(B,G)¢
(i) (A F)¢n(B,G) C<S((F, AN (B,G)) ¢
3.23 Theorem

Two Pentapartitioned neutrosophic Pythagorean soft sets are Let (F, A) and (G, A) over the same universe X.
We've had the following

(1) ((F,A)u (G A)c=(FA)n (GA)C
(i) ((F,A)n (G, A)) €= (F,A) U (G,A) ¢
Proof:
(i) Let (F, A) U (G, A) = (H, A) V e€ A
H(e) = F(e)UG(e)
=(%, max(Ty(e), Ta(e))» Max(Cre), Cace)s Min(Ipce), lace) ), Min(Upce), Ugce)) min(Frey, Fe))}
Thus (F, A) U (G, A)) ¢ = (H, A) €V e€ A
(H(e)) ¢ = (F(e)uG(e)) ©
={(x max(Tr(e), Ta(e)) Max(Cr(e), Cace))r Min(Ixce), Iace)), Min(Upce), Ugey ) min(Freey, Fe))}©
={(x, min(Fg(e), Fey) min(Ugey, Ugey), max(1 — Igey, 1 — Igcey ), max(Creey, Coce))s
max(Tgee), Tae))}
Again (F,A) °n (G, A) ¢ = (I, A) whereVe € A
I(e) = (F(e)) N (G(e)) ©
={(x, min(Fg(e), Foey), min(Uge), Ugey), max(1 — Igee), 1 = Ige) ), max(Ceeey, Coce) ),
max(Tgee), Tae))}
Thus ((F, A)U (G, A)) ¢ = (F,A) €N (G, A)C
(ii) Let (F,A) N (G, A) = (H, A) V e€ A
H(e) =F(e)NnG(e)
={(x, min(Tg(e), Tg(e)), Min(Cree), Coe))s
max(Igce) loce) ) Max(Ur(e), Ug(e) ),
max(FF(e), Fg(e))} VeeA
Thus (F,A) n (G,A)) ¢=(H,A)C
(H(e)) ¢ = (F(e)nG(e)) ©
={(x, min(Tg(e), Ta(e)), Min(Creey, Ce))> Max(Iecey, lacey) max(Urcey, Ugce) ),
max(Fgee), Fge))}©

= {(x, min(Tg(e), T (ey), Min(Ugee), Ug(e)), max (IF(e)(X)f IG(e)(X))’maX(CF(e)ch(e))
max (FF(e) (%), Fge) (X)) }e

={(X, maX(FF(e), FG(e))' maX(UF(e), UG(e))' mln( 1 - IF(e)' 1 - IG(e))' min(CF(e), CG(e)),
min(TF(e), TG(e))}V e€E A
Again (F,A) U (G, A) €= (I, A) whereVe € A
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I(e) = (F(e)) U (G(e)) ©
={(x, max(Fr(e), F(e)), Max(Up ey, Ug(ey)) min( 1 = Igce), 1 = Igcey), min(Creey, Coce) )
min(Tg(ey, Toe))}Ve € A
Thus ((F, A)N (G, A)) € = (F, A) €U (G, A) €
3.24 Theorem

Two Pentapartitioned neutrosophic pythagorean soft sets are Let (F, A) and (G, A) over the same universe X.
We've got the following ones

() ((F,A)A (G, A)) €= (F,A) ¢V (G A)©
(ii) ((F, A)V (G, A)) ¢ = (F, A) °A (G, A) ¢
Proof:
Let (F, A) A (G, B) = (H, A xB) where
H (a,b) =F(a) NG(b) Va € Aand V¥ b € B where nis the operation intersection of PNPSS.
Thus H (a, b) = F(a) NG(b)
={( min(Trca, Toqw)), Mn(Creay, Comy), max(Ir), L) ) max(Urca), Uaw) ),
max(Fra), Fom))}
((F,A)A(G,B))¢=(H,AxB)¢ v(ab)e AxXB
Thus (H (a, b)) ¢={(x, min(Tge), Tgw)), min(Cray, Cowm)), max(IF(a), IG(b)),
max(Uga), Ugpn)), max(Freay, Fom)) 1
={(x, max(Fga), Fo(v)), max(Ug(a), Uap)),
min(1 — Ig@y, 1 — Igwy), min(Cray, Cogpy), Min(Tecay Togn))}
Let (F, A) ¢V (G, A) ¢ = (R, A xB) where R (a, b) =(F(a)) €U (G(b)) € Va€ A and Vb € B where U is the
operation union of PNPSS.
R (a, b) ={(x, max(Fra), Fo(p)), max(Ura), Ugn))min(1 — gy, 1 = o)),
min(Cgay, Cgpy), Min(Teeay, Tew))}
Hence ((F, A)A (G, A)) ¢ = (F,A) ¢V (G, A) €. Similarly, we can prove (ii)
IV. CONCLUSION
In this paper, we have studied Pentapartitioned neutrosophic pythagorean soft set and we have put forward
some theorems based on this new notion. We have introduced topological structure on PNPSS and

characterized some of itd properties. We hope that this paper will promote he future study on PNPSS and
PNPSSTS to carry out a general framework for their application in practical life.
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