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Abstract:

Soft set (SS) and neutrosophic set (NS) are important mathematical concepts to deal with
uncertainty. NS was further extended to pentapartitioned neutrosophic set (PNS) to deal with
uncertainty comprehensively. In order to expand the concept of single-valued pentapartitioned
neutrosophic set (SVPNS) and SS, the paper aims to introduce the concept of single-valued
pentapartitioned neutrosophic soft set (SVPNS-Set) by adding the ideas of SS and SVPNS together.
Furthermore, based on SVPNS-Set, several definitions, examples, properties, propositions and

theorems have been established.

Keywords: Single-Valued Neutrosophic Set; SVPN-Set; SVPNS-Set.

1. Introduction:

In 1999, Molodtsov [1] grounded the idea of SS theory. Afterwards, Ali et al. [2] presented
some new operations on SS. In 2002, Maji et al. [3] proposed a decision making strategy under the SS
environment. SS theory was further studied by Maji et al. [4] in 2003. In 1998, Smarandache [5]
introduced the notion of NS by combining the notions of Fuzzy Set (FS) [6] and Intuitionistic FS (IFS)
[7]. Afterwards, the concept of bipolar NS was introduced by Deli et al. [8] in 2015. Biswas et al. [9]
established the multi-attribute decision making (MADM) strategy using entropy and Grey
Relational Analysis (GRA) in the context of NS theory. Later on, Biswas et al. [10] presented the
MADM strategy dealing with unknown weight information in the NS environment. Pramanik et al.
[11] presented the cross-entropy based MADM strategy in the NS setting. Later on, Maji [12]
presented the idea of Single-Valued Neutrosophic Soft Set (SVNS-Set) in the year 2013 by combining
the notions of NS and SS. Thereafter, Maji [13] further studied SVNS-Set in 2013. Many researchers
around the globe proposed MADM strategies such as TOPSIS [14], GRA [15, 16, 17], etc. Later on,

Karaaslan [18] presented two algorithms for group decision making in SVNS-Set environment. Das
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et al. [19] presented a group decision making strategy based on neutrosophic soft matrix (NSM) and
relative weights of experts applying the notion of SVNS-Set. Jha et al. [20] applied SVNS-Set to
present a stock tending analysis. Pramanik et al. [21] proposed the TOPSIS based MADM strategy
under the single-valued neutrosophic soft expert set environment. Subsequently, the neutrosophic
bipolar vague soft set was introduced by Mukherjee and Das [22], who also suggested a MADM
strategy for this setting. In 2017, Bera and Mahapatra [23] grounded the idea of topology on
SVNS-Sets. Later on, Bera and Mahapatra [24] further studied the neutrosophic soft topological
space. Thereafter, the notion of separation axioms via neutrosophic soft topological space was
introduced by Aras et al. [25] in 2019. Neurosophic soft compactness via neutrosophic simply soft
open set was introduced by Das and Pramanik [26] in 2020. Mehmood et al. [27] grounded the
concept of neutrosophic soft 0-open set via neutrosophic soft topological space. Smarandache [28]
expanded the concept of the SS in 2018 to include the hyper SS and plithogenic hyper SS.

NS and multi-valued neutrosophic refined logic [30] were expanded in 2020 by Mallick and
Pramanik [29] by including contradiction, ignorance, and unknown components in order to handle
indeterminacy and uncertainty thoroughly. This gave rise to the PNS. Das et al. [31] proposed the
GRA based MADM strategy under the PNS setting. Das et al. [32] proposed the tangent similarity
measure based MADM strategy in the PNS setting. Pramanik [33] presented the ARAS strategy in
the PNS environment. Later on, Majumder et al. [34] established a MADM strategy based on the
hyperbolic tangent similarity measure to determine the most significant environmental risks during
the COVID-19 pandemic. Das and Tripathy [36] introduced the concept of topology on PNSs.
Afterwards, Das et al. [35] grounded the idea of Q-algebra on PNSs, and introduced

pentapartitioned neutrosophic Q-algebra and pentapartitioned neutrosophic Q-Ideal.

Research gap: Several studies of PNS, NS, single-valued NS [37], SVNS-Set and their applications
have been depicted in [38]. However, no studies have been reported on the combination of PNS and
soft set to deal with uncertainty. This research is important as the combination of PNS and soft set is

more powerful in dealing with real problems with uncertainty over the existing NS.

Motivation: Having realizing the advantage and to address the research gap, we initiate to combine

the PNS and SS which we call the notions of SVPNS-Set.

This article's primary goal is to define the concept of SVPNS-Set and outline its various

properties.

This article's remaining portion is structured as follows:
Section-2 goes over the fundamental definitions and characteristics of NS, SVNS-Set and SVPNS.
The concept of SVPNS-Set and its characteristics are introduced in Section-3.

In section-4, we finally wrap up the paper by outlining some potential areas for further research.

2. Some Preliminary Results:
This section includes some fundamental definitions and findings on SVNS-Set and SVPN-Set

that are pertinent to the article's main findings.
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Definition 2.1.[15] Suppose that P be a collection of parameters. Assume that NS(U) be the family of
all NSs defined over a fixed set U. Then, for any ScP, a pair (N, S) is referred to as a SVNS-Set over
U, where N is a function from S to NS(0).
An SVNS-Set (N, S) is defined as follows:

(N, $)={(b, {(, Yne(1), Inox(D), Ruey(1)): Le U)): beP, 1€V},
where YN(b)(l), IN(b)(l), RN(b)(l) are the degrees of truth membership function, indeterminacy
membership function and false membership function of each ceU with respect to the parameter beP.
Example 2.1. Suppose that Ij={go*1, 2, g3} be a set of three mobiles, and S={bi(looks), l2(RAM),
bs(cost)} be a family of parameters with respect to which the nature of mobile will be described.
Assume that K(b1) = {(g#1, 0.6, 0.5, 0.5), (%2, 0.3, 0.8, 0.5), (03, 0.5, 0.3, 0.4)}, K(b2) = {(¢p+1, 0.7, 0.4, 0.6),
(%2, 0.6, 0.5, 0.4), (%3, 0.7, 0.3, 0.3)}, K(b3) = {(g0*1, 0.8, 0.5, 0.4), (%2, 0.7, 0.8, 0.5), (g0*3, 0.5, 0.3, 0.6)} be
three single-valued NSs over U. Then, (K, S) = {(b, K(bv)), (b2, K(b2)), (bs, K(b3))} is an SVNS-Set over U
with respect to the set S.
Definition 2.2.[15] The complement (K¢, S) of an SVNS-Set (K, S) is defined as follows:

(K, S) = {(b, {1, 1-Yxaex(1), 1-Tkey(1), 1-Re(1)): 1€U}): beS).
Definition 2.3.[15] Assume that (Ki, S) and (K2, S) are any two SVNS-Sets over U. Then, (K3, S) is
referred to as a SVNS-Set of (K2, S) if and only if YK1(§)(50*) < YK2(§)(@*)/ I, 529 = I, (9#) and
RK1(§)(50*) > RK2(§)(50*), for all §S and p+*eU. One may write, (K1, S) < (K2, S). Then, (K, S) is
referred to as single-valued neutrosophic soft super-set of (Ki, S).
Definition 2.4.[15] Suppose that (K1, S) and (K>, S) are any two SVNS-Sets over U. Then, union of (Ki,
S) and (K>, S) is denoted by (K, S), where K=KiUK: is defined as follows:

(K, 8) ={(§, {(, Yx®(D), (D), Re®(D): 1eU)): §e8),
where Yx§)(l) = max{Yg, (1), Yi,D} kS(1) = min{lx, (1), Tx, D)} and Rx@(!) = min{Rg, (1),
Ry (D)}-
Definition 2.5.[15] Suppose that (K1, S) and (Kz, S) are any two SVNS-Sets over U. Then, intersection
of (Ki, S) and (Kz, S) is denoted by (K, S), where K=KinK: is defined as follows:
(K, 8) ={(§, {(, Yx®(D), (D), Re§(D): 1€U)): §e8),

where Y«§(l) = min{Yy, (1), Yk, D) k&) = max{ly, 1), Ik, 0} and Re@() = max{Ry, (1),
Ry ().
Definition 2.6.[15] An SVNS-Set (N, S) over a fixed set U is referred to as a null SVNS-Set if Yn)(I)=0,
TN(g)(l)=1, RN(g)(l)=1, vieU with respect to the parameter geS. The null SVNS-Set may be denoted by
O, ).
Definition 2.7.[15] An SVNS-S (N, S) over a fixed set U is called an absolute SVNS-Set if Y (/)=1,
TN(g)(l)=O, RN(g)(l)=O, vieU with respect to the parameter geS. The absolute SVNS-Set may be denoted
by 1w, 5. Clearly, 1¢xv, 9= 0w, ) and 0¢ v 5) = 1oy, s).
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Definition 2.8.[29] A SVPNS D over a fixed set U is defined as follows:
D ={(®,Yn(d),Cn(d),Zn(®),Un(d),Ro(d)): 90U},

where Yp: U—[0, 1], Co: U—[0, 1], Zo: U—[0, 1], Un: U—[0, 1], Ro: U—[0, 1] are respectively referred
to as the truth membership function, contradiction membership function, ignorance membership
function, unknown membership function and false membership function, such that

0 < Yp(d) + Cn(d) + Zn(d) + Un(d) + Ro(d) < 5, for all 5.
Definition 2.9.[29] Assume that X = {(5,Yx(d),Cx(0),Zx(®),Ux(d),Rx(d)): €U} and Y = {(5,Yv(d), Cx(d),
Zx(3),Uv(9),Rv(9)): 5 U} are two SVPNSs over U. Then, the following results hold:
(i) X C Y if and only if Yx(d) < Yx(9), Cx(d) < Cx(d), Zx(d) > Zx(d), Ux(d) > Ux(d), Rx(d) > Rx(d), for all
deU.
(if) XUY = {(, max{Yx(d), Yv(d)}, max{Cx(d), Cx(d)}, min{Zx(d), Zv(d)}, min{Ux(d), Ux(d)}, min{Rx(d),
Rv(0)}): 0€U}.
(iii) XNY = {5, min{Yx(d), Y(d)}, min{Cx(d), Cx(d)}, max{Zx(d), Zv(d)}, max{Ux(d), Ux(d)}, max{Rx(d),
Ry(d)}): 9€U).
(iv) Xe={(5,Yx(),Cx(d),1-Zx(d),Ux(d),Rx()): deU).

3. Single-Valued Pentapartitioned Neutrosophic Soft Set:

In this section, we procure the notion SVPNS-Sets and study some operations on them. Then, we
formulate some results on SVPNS-Sets.
Definition 3.1. Let U is a non-empty fixed set and Q be a collection of parameters. Suppose that,
SVPN-Set(U) denotes the set of all SVPN-Sets defined over U. Then, for any ScQ, a pair (Py, S) is
referred to as an SVPNS-Set over U, where Pv is a mapping from S to SVPN-Set(U).
An SVPNS-Set (P, S) is defined as follows:

(Px, S) = {(h, {1, Yenan(D), Conon(D), Zoxao(D), Ur_nan(l), Renen(1)): 1€0)): heQ, 1€U},

where Yp_N(h)(Z), Cp_N(h)(l), ZP_N(h)(l), UP_N(h)(l), and RP_N(h)(l) are the truth, contradiction, ignorance,
unknown, and falsity membership values of each u with respect to the parameter heQ.
Example 3.1. Suppose that U={t, b, t3, t} is a fixed set consisting of four different colleges, and Q=
{hi(grade), hz(infrastructure), hs(semester fee), hi(placement), hs(laboratory)} is a set of parameters
corresponding to different colleges. Let P_N(/1)={(t1,0.9,0.6,0.4,0.2,0.2), (#,0.8,0.4,0.5, 0.3,0.3,0.4)},
P_N(h2)={(t1,0.61,0.35,0.22,0.4,0.21), (t2,0.55,0.4,0.18,0.24,0.32), P_N(h3)={(#1,0.92,0.45, 0.56, 0.41,0.32),
(+2,0.75,0.3,0.2,0.41,0.55), P_N(hs)={(t1,0.82,0.5,0.4,0.6,0.2), (+2,0.65,0.47,0.6,0.2,0.1), P_N(hs)=
{(#1,0.82,0.25,0.54,0.55,0.23), (#2,0.77,0.6,0.57,0.8,0.9). Then, (Pn, Q) = {(ln, P_N(h)), (h2, P_N(h2)), (hs,
P_N(hs)), (hs, P_N(hs)), (hs, P_N(hs))} is an SVPNS-Set over U with respect to the set Q.
Definition 3.2. The complement of an SVPNS-Set (Px, Q) is denoted by (Py, Q) = (Px¢, Q) and is
defined by (Px¢, Q) = {(1, {(1, 1-Yrnin(l), 1-Crnon(l), 1-Zenan(1), 1-Up (1), 1-Re_nen(1)): 1€U}) : he Q).
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Definition 3.3. Suppose that (S1, Q) and (S2, Q) are any two SVPNS-Sets over U. Then, (S1, Q) is
referred to as a single-valued pentapartitioned neutrosophic soft sub-set of (S2, Q) if and only if
Y5, (OYs,0(0)r Csi05(D2Cy5)(0)r Zsy(6)(0)2Zs5,9)(€), Usy(5)(D2Usy(0), and Ry 5)(O=Rs, (D), ¥
seQ and LeU. We write (S, Q) < (S, Q). Then, (S2, Q) is referred to as a single-valued
pentapartitioned neutrosophic soft super-set of (51, Q).
Definition 3.4. Suppose that (51, Q) and (52, Q) be any two SVPNS-Sets over a fixed set U. Then,
intersection of (51, Q) and (52, Q) is denoted by (S, Q), where S=51"S2 is defined as follows:
(S, Q=S (&, Yse (%), Css(§2%), Zsw (%), Uss(%), Rss(%)): +<U)): §Q),
where Ysg)(+) = min {Ys,5)(#%), Ys,5(0%)), Cse(g*) = max {Cs,5( %), Csp5 (%)), Zss(go*) = max
{251(§) (%), Z52(§) (%)}, US@)(&O*) = max {ﬂ51(§) (%), 'jsz(§) ()} and RS@)(SO*) = max {R51(§) (%),
R52(§)(80*)}-
Definition 3.5. Suppose that (51, Q) and (52, Q) are any two SVPNS-Sets over a fixed set U. Then,
union of (51, Q) and (S2, Q) is denoted by (S, Q), where S = 51US: is defined as follows:
(S, Q) =1{(§ (% Yso(0*), Css(%), Zsw(*), Us(*), Rsw(#)): p+<U)): §€Q),
where YS@(SO*) = max {Y51(§)(80*)1 Y52(§)(z§0*)}/ CS@)(SO*) = min {C51(§)(p*), CSZ(§)(SO*)}1 ZS<§>(SO*) = min
{Zs,5)(#%), Zs, () (9%)}, Use( *) = min {Us, 5) (%), Us, s (9%)} and Rs@(g*) = min {Rs, (s (9%),
R51(§)(80*)}-
Definition 3.6. An SVPNS-Set (S, Q) over a fixed set U is called a null SVPNS-Set if and only if
Yse(p*) = 0, Cse(p*) = 1, Zss(p*) = 1, Usg(p+) = 1 and Rsg(p*) = 1, Ve +eU with respect to the
parameter s€Q. The null SVPNS-Set is denoted by O, 0.
Definition 3.7. An SVPNS-Set (S, Q) over a fixed set U is referred to as an absolute SVPNS-Set if and
only if Ysg)(*) = 1, Css(o*) = 0, Zss)(o*) = 0, Uss)(*) = 0 and Rsig)(*) =0, Vo +eU with respect to
the parameter s €Q. The absolute SVPNS-Set is denoted by 1, 0.
Clearly, 1¢is,9=0s, @ and 0¢ s, @ =1, .
Theorem 3.1. Suppose that (K, A) and (L, A) are two SVPNS-Sets over the same universe U. Then, the
following results hold:
() (K, A) U (K, A)=(K, A) & (K, A) n (K, A) = (K, A);
(i) (K, A) U (L, A) = (L, A) U (K, A) & (K, A) " (L, A) = (L, A) " (K, A);
(iii) (K, A) U O 4 = (K, A) & (K, A) M Ok, 4) = O, 4
(iv) (K, A) U 1 o =1k 4 & (K, A) N 1k 4 = (K, A);
() [(K, Ay = (K, A).
Proof. (i) Assume that (K, A) = {(§, {(p*, YK@)(@*), Ck(g)(go*), Z,K(§)(§J*), [jx(g)(go*), RK(§)(&0*))Z§0* efJ}):
§eC} is an SVPNS-Set over a universe U.
Now, (K, A) U (K, A)
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= {§ {(p* Yeo(px), Cro(p), Zrs(p*), Uxs(p*), Reo(px):p+el)): §eC) U {(§ {(p* Yra(o*),
Cro(*), Zs(*), Uk (), Rus(%)):pxeU)): §eC).

= {(§ {(p* max {Yy(©*), Yk (@)} min {Cge (0%), Cre(0*)), min {Zge (9%), Zi (9*)), min
{UK(§)(80*)/ 0K(§)(80*)}/ min {RK(§)(80*)/ RK(§)(80*)})360*€[:T})3 §eC}.

={(§ ((p* Yrs(p+), Cro(@*), Zrs(p*), Urs(p*), Res(p#)):0+€U): §C).

= (K, A).

Therefore, (K, A) U (K, A) = (K, A).

Now, (K, A) N (K, A)

= {§ {(p* Yeo(px), Cra(p), Zrs(p*), Urs(p*), Reo(p):p+el)): §eC) N {(§ {(p* Yrs(o+),
Cre(9%), Zxs(9%), Uks(%), Res(%)): 0+ €U}): §eC)

= {(§ {(pp*, min {YK(§)(80*)/ YK(§)(80*)}/ max {CK(§)(50*)/ CK(§)(SO*)}r max {ZK(§)(SO*)r ZK(§)(SO*)}, max
{OK(§)(80*)/ UK(§)(SO*)}/ max {Rx(n)(ég*)/ RK(§)(80*)})350*€0})3 §eCl.

={(§ {(9* Yxo(0*), Cxs(9*), Zrs(9*), Uks(*), Rrs(9x)):0+€U}): §C.

= (K, A).

Therefore, (K, A) N (K, A) = (K, A).

(if) Assume that (K, O)={(§, {(p*, Yxe(9*), Cke(9*), Zxke(9*), Uke(p*), Rxe(p*)):p*<U)}): §eC} and
(L, O)={(§ {(p* Yis(p*), Cro(p*), Zus(p*), Ue(p*), Rus(p)):*<U}): §C} is any two SVPNS-Sets
over the same universe G

Now, (K, A) U (L, A)

= {§ (9= Yxo(p#), Cxo(p*), Zrs(p*), Uke(p*), Rus(px):p+eU)): §eCl U {(§ {(p*, Yio(p*)
Cro(p), Zus(9#), ULs(+), Rus(#)):0+€U}): §C.

= {(§ {(px max{ Y1((§) (%), YL(§) (%)}, min{ CK(§) (%), CL(§) (%)}, min{ ZK(§) (%), zL(§) ()},
min{UK@)(SO*)/ 0L(§)(50*)}/ mm{RK(§)(@*)/ RL(§)(z§0*)})3z§0*Gﬂ})i §eCl}.

= {8 {(p*x max{ Y, (9%), Yie (%), min{Cys) (0%), Ce (0¥}, min{ Zyg (%), Zges (9%),
min{U, ) (9%), Uk ()}, min{R, g (%), R1((5;)(2(0*)})3&0*Gﬂ})i §eCl}.

=(L, A) v (K, A).

Therefore, (K, A) U (L, A) = (L, A) U (K, A).

Further, we have

(K, A) N (L, A)

= {(§ {(p* Yro(px), Cro(p*), Zxo(p*), Uks(p+), Reo(px):p+€l)): §eCt N {(§ (o Yis(p*)
Cre(*), Zuo(9*), ULe(p*), Rus(x)):p+€U)): §eC).

= {(§ {(p* min{ Yk (%), Yis (@9} max{Cgs (9%), Cus (%), max{Zge) (%), Zys (9%)
max{Ug (%), Up)(9%)}, max{Rg)(9*), F’{L(§)(KJ*)})1KJ*Efj})i §eCl}.
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= {(§ {(p* min{ YL(§) (%), Y1((§) ()}, max{ CL(§) (%), CK(§) (%)}, max{ ZL(§) (%), Z1<(§) ()},
maX{(JL(§)(SO*)/ UK(§)(80*)}/ maX{RL(§)(<§0*)/ RK(§)(80*)})380*€0})3 §eCl.

=(L, A) N (K, A).

Therefore, (K, A) N (L, A) = (L, A) n (K, A).

(iii) Assume that (K, A) ={(§, {(*, Yxs(9%), Cxe(#), Zrs(+), Uxs(%), Rxg()): o+ U}): §eC} is an
SVPNS-Set over a universe U.

Now, (K, A) U 0k, 4)

= {§ {(p* Yro(p*), Cro(p*), Zro(p*), Uks(p*), Ras(p#):p*e0)): §eC} U {§ {(p* 0,1 1, 1,
1):p%€U)): §eC}

={(§ {(p* max{Ygc(p*), 0}, min{Cy)(p*), 1}, min{Zgg(@+), 1}, min{Uxeg(@*), 1}, min{Ry (9*),
1)):p*U)): §eC).

={(§ {(p*, Yro(px), Crsl(9%), Zxe (%), Uks(+), Reg(px)):+€U}): §eC}.

= (K, A).

Therefore, (K, A) U 0, 4 = (K, A).

Further, we have

(K, A) N 0 4)

= {8 {(p* Yxo(p*), Cro(px), Zxs(9*), Uke(px), Res(p+):0+e0)): §eC} n {(§ (9% 0, 1, 1, 1,
1):p*U)): §eC}

= {(§ {(p* min{Ygs)(9+), 0}, max{Cys)(9*), 1}, max{Zy s (9*), 1}, max{Ug s (9*), 1}, max{Rg ) (9*),
1)):0x0)): §eC}.

={§ {(p* 0,1,1,1, 1):0+cU)): §C}.

= 0, 4).

Therefore, (K, A) M O, 4) = 0, 4).

(iv) Let (K, A) = {§ ((p* Yrs(p*), Cxo(p*), Zxs(9*), Urks(#), Reo(px):p+U)): §eC) be an
SVPNS-Set over a universe U.

Now, (K, A) U 1k 4

= {(§ {(p* Yre(p*), Ckeo(p*), Zrs(9*), Uke(p*), Ree(p*):p*xe0)): §eC} U {(§ {(p* 1, 0, 0, 0,
0):p+€U}): §eC}.

= {(§ {(p* max{Y(9*), 1}, min{Cye(©*), 0}, min{Zye(*), 0}, min{Uy g (@+), 0}, min{Ry)(9+),
0}):0xU}): §C}.

={(§ {(9* 1,0,0,0, 0):p+eU}): §eC}.

=1 a.

Therefore, (K, A) U 1 4) = 1 4).
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Further, we have

(K, A) M 1 4

= {§ {(px Yrs(p*), Crs(p*), Zre(p*), Urs(p*), Reg(px):p+e0)): §eCt n {(§ (0% 1,0, 0, 0,
0):+eU)): §eC}.

={(§ {(p* min{YK@)(SO*)/ 1}, maX{CK(§)(80*)/ 0}, maX{ZK@)(&O*)r 0}, max{l'JK@(so*), 0}, max{RK(§)(go*),
0)):p+€U)): §eC}.

={(§ {(p* Yrs(p*), Crolp+), Zrs (), Uks(p+), Res(+)):0*€U)): §€C).

= (K, A).

Therefore, (K, A) N 1k 4 = (K, A).

(v) Assume that (K, A) = {(§, {(*, Yxe(9+), Cxe(9#), Zxs(9+), Uk (), Res(+)):0+€U}): §eC} is an
SVPNS-Set over a universe U. Then, (K, A) = {(§, {(p* 1-Y1<(§)(g0*), 1-CK(§)(§0*), 1-ZK<§)(50*), 1-UK(§)(§0*),
1-Rg)(*)): o+ €U)): §eC).

Now, we have

((K, A))e

={(§ ((p* 1-(1-Yxe(9x), 1-(1-Cre(9*)), 1-(1-Zxs(+)), 1-(1-Uxs(9+)), 1-(1-Res(*))): 0+ €U}): §eC)
={(§ {(p* Yro(p*), Cro(p*), Zxs(p*), Uks(p+), Ree(p*)):p+eU)): §eC)

=(K, O)

Therefore, ((K, A)) = (K, A).

Theorem 3.2. Suppose that (K, A), (L, A) and (M, A) are three SVPNS-Sets over the same universe 0.
Then, the following results hold:

) (K, A) UL A uM, A=K A) U (L, A)]v M, A).

i) (K, A) N [(L, A) n (M, A)]=[(K, A) n (L, A)] (M, A).

iii) (K, A) U [(L, A) n (M, A)]=[(K, A) U (L, A)] N [(K, A) U (M, A)].

iv) (K, A) n [(L, A) u (M, A)] =[(K, A) n (L, A)] U [(K, A) n (M, A)].

Proof. (i) Suppose that (K, A), (L, A) and (M, A) are any three SVPNS-Sets over the same universe U.

(
(
(
(

Now, we have

(K, A) U [(L, A) v (M, A)]

= {§ (9% Yxo(p*), Cro(p*), Zxe(p*), Uke(p*), Rrs(p#):pxeU)): §eC) U [{(§ (9% Yio(o*)
Cie(p*), Zis(p*), Ure(p*), Rus(px):pxel)): §eCl U (S {(p* Yms(px), Cus(p*), Zus(p*),
Unmes(%), Rue(#)): 0+ U)): §eCl]

= {(§8 {(p* Yro(px), Cxo(p*), Zxo(p*), Us(p*), Res(x):0*€U)): §eC} U ((§, {(p*, max (Yy5)(0),
Yue (%)), min {Cug (9%), Cu(9*)}), min {Z,g(@%), Zue (@*)), min {Uyg (0%), Uye (%)), min
{RL(§)(50*)r P’{1v1(§)(50*)})3<§0"‘GIAJ})i §eC}
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={(§ {(p* max {YK@)(SO*)/ YL(§)(<§0*)/ YM(§)(<§0*)}/ min {CK@)(&O*)I CL(§)(SO*)r CM(§)(50*)}, min {ZK<§)(SO*),
ZL(§) (%), Z1v1(§) (=)}, min {UK(§)(<§0*)/ IjL(§) (%), IjM(§) (*)}, min {1?1«9(50*), RL(§) (%),
Rus)(9%)}):0+U)): §eC)

= {(§ {(p* max {Yee (p*), Yis (@)} min {Cee)(9%), Cue (p*), min {Zgg) (9%), Zyg (9*), min
{Uks) (9%), Uy (9#)}, min (R (9%), RL(§)(<§0*)}):50*€G}): §eCl U {(§ {(p* Yms(p*), Crms(p*),
Zu(%), Unmis (%), Ruis(9+):0+ €U)): §C)

=[(K,C)uU (L, OluM,C)

Therefore, (K, A) U [(L, A) u (M, A)]=[(K, A) U (L, A)] v (M, A).

(if) Assume that (K, A), (L, A) and (M, A) are any three SVPNS-Sets over the same universe U.

Now, we have

(K, A)n[(L, A)n (M, A)]

= {§ {(o* Yrs(p#), Crs(p*), Zro(p*), Uks(p*), Res(p#)):0+eU)): §eCl N [{§ (9%, Yio(p*)
Cus(p*), Zis(px), Uts(px), Rug(p#)):pxeUl): §eCl N {(§ ((px Yuo(p), Cus(px), Zus(p+),
Unie(+), Rue(#)): € 0)): §eCl]

= {(§ {(p* Yre(p*), Cxo(px), Zxe(p+*), Uka(p*), Ree(p+):p*€U)): §C) N {(§ {(9% min (Y, g (0*),
YM(§)(80*)}/ max {CL(§)(£0*)/ CM(§)(80*)}, max {ZL(§)(SO*)/ ZM(§)(@*)}r max {[]L(§)(SO*)I GM(§)((§0*)}r max
{RL(§)(80*)/ I’{M(§)(80*)})380*Elj})i §eCl}

={(§ {(po* min {YK@)(&O*)/ YL(§)(80*)/ YM(§)(80*)}/ max {CK@)(SO*)r CL(§)(50*)r CM(§)(<§0*)}r max {ZK<§>(SO*)r
zL(§) (9%), ZM(§) ()}, max {Uxe(p*), [,JL(§) (9%), UM(§) (p*)}, max {Rke(p*), RL(§) (%),
RM(§)(@*)}):SO*ET3}): §eCl}

= {(§ {(p* min {YK(§)(80*)/ YL(§)(80*)}/ max {CK(§)(80*)/ CL(§)(50*)}, max {ZK(§)(<§0*)r ZL(§)(SO*)}r max
{Uks)(@*), Up (99}, max {Ree)(9%), Ry (@9))):0x€0)): §€C) N {(§ {(9*, Yue(px), Cue(p*),
Zue (), Ums (), Rus(p%)):p+<U)): §C)

=[(K, A) " (L, A)] n (M, A)

Therefore, (K, A) N [(L, A) " (M, A)] =[(K, A) n (L, A)] N (M, A).

(iif) Suppose that (K, A), (L, A) and (M, A) are any three SVPNS-Sets over the same universe U.
Now, we have

(K, A) VL, A) (M, A)]

= {§ {(p* Yxo(p*), Cro(p*), Zko(p*), Uxs(p*), Reo(p*):p+€U)): §eC} U (S (0% Yio(p+),
Cus(p*), Zus(p*), Us(px), Rug(@#)):pxeU)): §eC N (S ((p* Yuo(p), Cus(px), Zus(p+),
Ui (%), Rus(#)):0x€U}): §eCY]
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={(§ {(p% Yrs(p*), Cre(#), Zxs (%), Uk (), Ru(p#)):0+U)): §C) U ((§, (% min {Y,5(0%),
YM(§)(SO*)}/ max {CL(§)(80*)/ CM(§)(<§0*)}/ max {ZL(§)(80*), ZM(§)(SO*)}, max {]jL(§)(5O*)/ UM(§)(80*)}, max
Rugs)(9%), Rucg)(@))):0+U)): §eC)

={(§ {(pp*, max {YK@)(SO*)/ min {YL(§)(80*)/ YM(§)(60*)}}/ min { CK(§)(80*)r max{CL(§)(go*), CM(§)(80*)}}, min
{ ZK(§)(80*)/ max {ZL(§)(SO*)/ ZM(§)(SO*)}}/ min {[jK(é)(KO*)/ max {ﬁL(§)(80*)r 0M(§)(SO*)}}/ min {RK@(SO*)r max
Ri(9), Rug)(@9)):p+e0)): §eCl

Further, we have

(K, A) v (L, A)]

= {8 (9 Yeo(p#), Cuo(9n), Zeo(p#), Uks(#), Res(px):p+ell): §eCt v {E (9% Yus(e#),
Cus(p*), Zuw(*), Ue(%), Ru(x)):+€U)): §eC)

= {(§ {(p* max {Yge (p*), Yie (@)} min {Cee(9%), Cue (p*), min {Zgg) (9%), Zyg (9*)), min
{Uk(9%), Un(9)} min Ry (99, Rugs)(99)):p+<0}): §<C),

and [(K, A) U (M, A)]

= {8 {(p* Yro(p®), Cro(px), Zrs(p*), Uke(p+), Res(px)):pxeU)): §eC) U (S, ((p* Yme(p®),
Cue(*), Zus(p*), Unms(0+), Rue(p)):p*€U)): §C)

= {(§ {(g* max {Y,(@(go*), YM(§)(80*)}, min {CK(§)(SO*)/ CM(§)(@*)}r min {ZK(§)(50*)r ZM(§)(SO*)}r min
{Uk(9%), Unsy ()}, min {Reg)(9%), Ry (9))): 9+ 0}): §C).

Now, [(K, A) U (L, A)] N [(K, A) U (M, A)]

= {(§ {(p* max {Yge (9*), Yie (@)} min {Ces(9%), Cus (p*), min {Zgg) (9%), Zys (9*)), min
{UK(§) (%), UL(§) (%)}, min {RK(§) (%), RL(§) (80*)})380*66})3 §eCl n {8 {(p~ maX{YK(§) (%),
Y (%)), min {Cxes)(9%), Cus)(9*)}, min (Zges) (9%), Zugs) (%)}, min {Ugg)(9%), Uye)(9*)), min
{RK(§)(80*)/ I’{M(§)(80*)})380*Elj})i §eCl}

= {(§ {(¢* min {max {YK(§)(80*)/ Y,L(§)(@*)}/ max {YK(§)(80*)/ YM(§) (*)}}, max {min {CK(§)(SO*)/
CL(§)(S0*)}/ min {CK(§)(80*)/ CM(§)(SO*)}}/ max {min {ZK(§)(80*)/ ZL(§)(SO*)}, min {ZK(§)(50*)/ ZM(§)(SO*)}}/
max {min {Ugeg (9%), Uy (9*)), min {Uge (9%), Uy (@*)}), max {min {Rg)(9*), Ry (9*)}, min
{RK(§)(SO*)/ RM(§)(@*)}}):5O*EG}): §eCl}

= {(§, {(p* max {Yxe(p*), min (Yo (9%), Yus) (%)}, min { Cre(*), max {Cis)(9%), Cusy(9*)}), min
{ZK(§)(SO*)/ max {ZL(§)(KJ*)/ ZM(§)(KJ*)}}/ min {GK@)(&O*)/ max {[]L(§)(KJ*)/ [jM(§)(KJ*)}}/ min {RK<§>(A’0*)/ max
{RL(§)(SO*)/ P’{1\4(§)(50*)})3z@*Gﬁ}): §eC}

=(K, A) U[(L, A) n (M, A)].

Therefore, (K, A) U [(L, A) n (M, A)]=[(K, A) U (L, A)] N [(K, A) v (M, A)].

(iv) Assume that (K, A), (L, A) and (M, A) are any three SVPNS-Sets over the same universe U.
Now, we have

(K, A) N [(L, A) v (M, A)]
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= {§ l(p* Yro(p*), Cro(p*), Zro(p*), Uks(px), Res(p#)prel)): §Ch n [{(§ {(p* Yio(p*)
Cro(p*), Zus(9*), Uts(9#), Rus():p+eUl): §eCt U {E, (9%, Yuo(px), Cue(px), Zus(9+),
Ui (%), Rus(#)): 0+ U}): §eCY

= {(§ {(px Yro(p#), Cro(), Zro(9*), Uks(p*), Reo(@#):p+<0)): §eCt N {(§, {(9%, max Y15 (%),
Y (@)}, min {Cy5) (%), Cue) (@)} min {Zyg)(9%), Zue (©*)}, min {U5(0*), Une (©9), min
Ry (9%), Rugsy(9))):0+€0)): §C)

={(§ {(*, min {Yxe(p*), max {Y,s)(9*), Yucs) (@)}, max { Cxke(p*), min {C, 5 (9%), Cues)(9*)}), max
{ Zx(*), min {Zy5)(9%), Zucy ()}, max {Uxs(#), min (U, (9%), Uy ()1}, max {Reg(g+), min
Rue) (%), Rugsy (92)):x<0}): §eC)

Further, we have

[(K, A) N (L, A)]

= {8 {(px Yxo(px), Crolpx), Zro(p*), Us(p), Reo(@x):0+c0): §eC) N {E {(0% Yis(o),
Cro(#), Zuo (), ULe(#), Rus(9#)): 0+ €U)): §eC)

= {(§ {(p* min {YK@(go*), YL(§)(z§0*)}, max {CK(§)(SO*)/ CL(§)(@*)}r max {ZK(§)(SO*)r ZL(§)(SO*)}r max
{Uks) (%), Upg(9#)), max {Resy(0%), Rugs)(9*): 0+ U)): §eC),

and [(K, A) N (M, A)]

= {8 {(p* Yro(p), Crs(px), Zxo(p#), Uks(p+), Res(px):px€U)): §eCl n {(§ ((9x, Yms(p#),
Cus(%), Zue (%), Ums (%), Rue(9+)): o+ €U)): §eC)

= {(§ {(p* min {YK(§)(80*)/ Y1\4(5;)(80*)}/ max {CK(§)(80*)/ CM(§)(50*)}, max {ZK(§)(SO*)r ZM(§)(SO*)}r max
{UK(§)(80*)/ 0M(§)(80*)}/ max {RK@)(SO*)/ R1\4(§)(80*)})3z§0*Efj})i §eC}.

Now, [(K, A) (L, ATV [(K, A) n (M, A)]

= {(§ {(p* min {YK(§)(80*)/ YL(§)(80*)}/ max {CK(§)(80*)/ CL(§)(50*)}, max {ZK(§)(<§0*)r ZL(§)(SO*)}r max
{UK(§) (%), 0L(§) (%)}, max {RK(§) (%), RL(§) (80*)})380*€ﬁ})1 §eCt v {(§ {(po*, min {YK(§) (%),
Y1\4({5)(&0*)}/ max {CK(§)(80*)/ CM(§)(@*)}/ max {ZK(§)(80*)/ ZM(§)(SO*)}, max {UK(§)(50*)/ GM(§)(SO*)}/ max
{RK(§)(SO*)/ RM(§)(@*)}):SO*EG}): §eCl}

= {(§ {(p* max {min {Yge (@%), Yie (@)} min {Yee (0%), Yue @9}, min {max {Cxg) (9%),
CL(§)(S0*)}/ max {CK(§)(80*)/ CM(§)(SO*)}}/ min {max {ZK(§)(80*)/ ZL(§)(SO*)}, max {ZK(§)(50*)/ ZM(§)(SO*)}}/
min {max {UK(§)(SO*)/ 0L(§)(KJ*)}/ max {ﬁx(§)(50*)/ [jM(§)(50*)}}/ min {max {RK(§)(50*)/ RL(§)(50*)}/ max
{RK(§)(SO*)/ P’{1\4(§)(50*)}})3z@*Gﬁ})i §eC}

= {(§, {(* min {Yke(p*), max {Y5)(9%), Yus (%)}, max { Cke(p*), min {CLis) (9%), Cue (%)}, max
{ Zk(go*), min {Z165)(9%), Zus)(9*)}}, max {Uke(p*), min {Us)(9%), Upgs)(9%)}), max {Rkg(+), min
{RL(§)(50*)r P’{1v1(§)(50*)})3<§0"‘GIAJ})i §eC}

=(K, O)n[(L, C)u M, O)].

Therefore, (K, A) N [(L, A) v (M, A)]=[(K, A) N (L, A)] v [(K, A) n (M, A)].
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Definition 3.8. Assume that (K, Y) and (L, Z) are any two SVPNS-Sets over the same universe U.
Then, the operation “AND’ or ‘Meet’ is defined as follows:

(K, Y)A (L, Z) = (P, YxZ),
where the corresponding truth, contradiction, ignorance, unknown and false membership values of
(P, YxZ) are measured by Yru,o(@*) = min (Yw(9+), Yo%)}, Cru o(9*) = min {Cru(@*), Cro(9),

T @D+ %) -

Ugany@n+ U *
P , Up, o)(go*) = Uk @ L(v)($%)

2

Zp(u, o)(p*) =

, RP(u, v)($*) = max {RK(u)(go*), RL(D)(go*)},

for all uek, vel, p* eU.

Example 3.2. Assume that (K, E) and (L, F) are two SVPNS-Sets over the common universe U.

The tabulated representation of SVPNS-Set (K, E) is given as follows:

U

Grade

Infrastructures

Faculties

t1
t2
ts

ta

[0.88,0.45,0.66,0.2,0.1]

[0.85,0.27,0.58,0.26,0.72]
[0.76,0.44,0.77,0.65,0.25]
[0.82,0.65,0.14,0.86,0.37]

[0.73,0.2,0.88,0.44,0.64]
[0.65,0.14,0.52,0.36,0.52]
[0.41,0.25,0.69,0.57,0.74]
[0.66,0.65,0.14,.34,0.46]

[0.89,0.82,0.45,0.25,0.75]
[0.78,0.98,0.65,0.43,0.64]
[0.98,0.65,0.55,0.35,0.39]
[0.78,0.35,0.48,0.65,0.66]

The tabulated representation of SVPNS-Set (L, F) is given as follows:

U | Semester Fee Faculties Students facilities

f1 | [0.85,0.5,0.47,0.65,0.2] [0.88,0.54,0.47,0.58,0.22] | [0.46,0.48,0.35,0.14,0.36]
2 | [0.77,0.52,0.19,0.77,0.25] | [0.65,0.42,0.75,0.65,0.69] | [0.78,0.65,0.87,0.69,0.49]
f3 | [0.73,0.2,0.88,0.44,0.64] [0.95,0.25,0.85,0.45,0.19] | [0.98,0.36,0.97,0.54,0.63]
f+ | [0.69,0.68,0.61,0.25,0.96] | [0.58,0.45,0.64,0.85,0.47] | [0.87,0.69,0.55,0.45,0.47]

The tabulated representation of SVPNS-Set (K, E) A (L, F) is as follows:

U | (Grade, Semester Fee ) (Grade, Faculties) (Grade, Students facilities)

f1 | [0.85,0.45,0.565,0.425,0.2] [0.88,0.45,0.565,0.39,0.22] | [0.46,0.45,0.505,0.17,0.36]

f2 | [0.77,0.27,0.385,0.515,0.72] | [0.65,0.42,0.76,0.65,0.72] | [0.78,0.27,0.725,0.475,0.72]

s | [0.73,0.2,0.825,0.545,0.64] [0.76,0.25,0.81,0.55,0.25] | [0.76,0.47,0.87,0.595,0.63]

t+ | [0.69,0.65,0.375,0.555,0.96] | [0.58,0.45,0.39,0.855,0.47] | [0.82,0.65,0.345,0.655,0.47]
U | (Infrastructures, (Infrastructures, (Infrastructures,

Semester Fee) Faculties) Students facilities)

Bimal Shil, Suman Das, Rakhal Das, Surapati Pramanik, Single-Valued Pentapartitioned

Neutrosophic Soft Set.




Neutrosophic Sets and Systems, Vol. 67, 2024

69

t1
t2
t3

ta

[0.73,0.2,0.675,0.545,0.64]
[0.65,0.14,0.355,0.565,0.52]
[0.41,0.2,0.785,0.505,0.74]
[0.66,0.65,0.375,0.295,0.96]

[0.73,0.2,0.675,0.51,0.64]
[0.65,0.14,0.635,0.505,0.69]
[0.41,0.25,0.77,0.51,0.74]
[0.58,0.45,0.39,0.595,0.47]

[0.46,0.2,0.615,0.29,0.64]
[0.65,0.14,0.695,0.525,0.52]
[0.41,0.25,0.83,0.555,0.74]
[0.66,0.65,0.345,0.395,0.47]

(@

(Faculties,

Semester Fee )

(Faculties,

Faculties)

(Faculties,

Students facilities)

t
t
t3
t4

[0.85,0.5,0.46,0.45,0.75]
[0.77,0.52,0.42,0.6,0.64]
[0.73,0.2,0.715,0.395,0.64]
[0.69,0.35,0.545,0.45,0.96]

[0.88,0.54,0.46,0.415,0.75]
[0.65,0.42,0.7,0.54,0.69]
[0.95,0.25,0.7,0.4,0.39]
[0.58,0.35,0.56,0.75,0.66]

[0.46,0.48,0.4,0.195,0.75]
[0.78,0.65,0.76,0.56,0.64]
[0.98,0.36,0.76,0.445,0.63]
[0.78,0.35,0.515,0.55,0.66]

Definition 3.9. Let us consider two SVPNS-Sets (K, Y) and (L, Z) over the same universe U. Then, the

operation ‘OR’ or ‘Join” operation is defined by

(K, Y)YV (L Z)=(§ YxZ),

where the corresponding truth membership value, contradiction membership value, ignorance
membership value, unknown membership value and false membership value of (§ YxZ) are
measured by Yow o(*) = max {Yrw(@*), Yio(9*)}, Cow o(*) = max {Ckw(+), Cro(*)}, Zow, o(*) =

Ty @D+ Zyw)(P*) -

{ (p»+ U %) =
2 , Uo, v)(go*) — UKW L(v)

> , Row o(@+) = min {Rew(@+), Rie(@+)), for all uek,

veL, p* eU.
Example 3.3. Assume that (K, E) and (L, F) are two SVPNS-Sets over the same universe U as shown

in Example 3.2. Then, the tabulated representation of ‘OR’ or ‘Join’ operation between (K, E) and (L,

F) is as follows:

U (Grade, (Grade, (Grade,
Semester Fee ) Faculties) Students facilities)

f [0.88,0.5,0.565,0.425,0.1] [0.88,0.54,0.565,0.39,0.1] [0.88,0.48,0.505,0.17,0.1]
f [0.85,0.52,0.385,0.515,0.25] | [0.85,0.42,0.665,0.455,0.69] | [0.85,0.65,0.725,0.475,0.49]
f3 [0.76,0.44,0.825,0.545,0.25] | [0.95,0.44,0.81,0.55,0.19] [0.98,0.44,0.87,0.595,0.25]
ta [0.82,0.68,0.375,0.555,0.37] | [0.82,0.65,0.39,0.855,0.37] | [0.87,0.69,0.345,0.655,0.37]
U (Infrastructures, (Infrastructures, (Infrastructures,

Semester Fee) Faculties) Students facilities)
h [0.87,0.69,0.715,0.445,0.47] | [0.88,0.54,0.675,0.51,0.22] | [0.73,0.48,0.615,0.29,0.36]
f2 [0.77,0.52,0.355,0.565,0.25] | [0.65,0.42,0.635,0.505,0.52] | [0.78,0.65,0.695,0.525,0.49]
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t3 [0.73,0.25,0.785,0.505,0.64] | [0.95,0.25,0.77,0.51,0.19] [0.98,0.36,0.83,0.555,0.63]
ta [0.69,0.68,0.375,0.295,0.46] | [0.66,0.65,0.39,0.595,0.46] | [0.87,0.69,0.345,0.395,0.46]

(@

(Faculties,

Semester Fee )

(Faculties,

Faculties)

(Faculties,

Students facilities)

t1 | [0.89,0.82,0.46,0.45,0.2]

t2 | [0.78,0.98,0.42,0.6,0.25]

ts | [0.98,0.65,0.715,0.395,0.39]
ts | [0.78,0.68,0.545,0.45,0.66]

[0.89,0.82,0.46,0.415,0.22]
[0.78,0.98,0.7,0.54,0.64]
[0.98,0.65,0.7,0.4,0.19]
[0.78,0.45,0.56,0.75,0.47]

[0.89,0.82,0.4,0.195,0.36]
[0.78,0.98,0.76,0.56,0.49]
[0.98,0.65,0.76,0.445,0.39]
[0.87,0.69,0.515,0.55,0.47]

Theorem 3.3. Let us consider two SVPNS-Sets (K, Y) and (L, Z) defined over the same universe U.
Then, the following results hold:

(@) [(K, V) v (L, 2)) = (K, ) (L, Z)

(@) [(K, Y) A (L, 2)]e= (K, Y)ev (L, Z)-.

Proof. (i) Assume that (K, Y) = {(y, {(p* Yu(9*), Cko(9*), Zra(*), Ukp(9*), Rrw)()):p%U}):
yeY}and (L, Z) = {(y, (9%, Yin(@*), Crop*), Ziwn(p*), Up(p*), Rug)(p*)):* eU}): yeZ} are any two
SVPNS-Sets over the same universe U. Suppose that (§ YxZ) = (K, Y) v (L, Z), where Q(u, v) = {(¢*,

) ) @D+ Zyw)@®)  Ugay@HD+ Uy @)
’ 2 ’ 2

max {Ykw(p*), Yie(@*)), max {Ckw(p*), Cro(p*) , min
{Ra(9*), Ruof(*))) : o*eU, uek, vel).
We have, [(K, Y) v (L, 2)]

(=L iy )+ (1L () (909))
2 7

= {(p* min {1-Y,K(u)(80*), 1—YL(v)(go*)}, min {1-CK(u)(go*), 1-CL(v)(50*)},

(1-Ug @) +(1= Uy ) (99)

. , max {1-Rkw(@*), 1-Rue(p*)}): p*eU, uek, vel).

Now, (K, Y) A (L, Z)

= {(p%, Yro(*), Cx(9%), Zrw(9%), Uke(%), Ren(%)): €U, uek, veL)lea {(¢%, Yio(9+), Cro(p¥),
Zip(9*), Urp(p*), Ruw(p*)): p*<€U, uek, vell.

={(p* 1-Yko (%), 1-Cko)(%), 1-Zxo)(9*), 1-Ukw(9*), 1-Rxo)(p*)): p*€U, uek, vel} A {(p*, 1-Yiw(p*),
1-Cro(p*), 1-Ziwy(*), 1-ULe(p*), 1- Rug(p+)): p*€U, uek, vel).

(1 99)+(1= 210 (99)
2 7

= {(p* min {1-Yew(p*), 1-Yio(e+)), min {1-Ckuw(p*), 1-Cie(p*)},

(1-Uk @) +(1= Ou)(@9)
2

Therefore, [(K, Y) v (L, Z)]:= (K, Y)°A (L, Z)-.

, max {1-Rxw(p*), 1-Rue(p*)}): p+€U, uek, vel).
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(ii) Assume that (K, Y) = {(p* Yxo(9*), Cko(9*), Zxo(9*), Ukw(9%), Rew(p*)): U} and (L, Z) =
{(g0%, Yuy)(go*), CL(y)(go*), Z'L@)(go*), UL@/)(go*), RL@/)(go*)): o* eU} be any two SVPNS-Sets over the same
universe U. Suppose that (P, YxZ) = [(K, Y) A (L, Z)], where P(1, v) = {(¢o*, min {Ykw(*), Yio(*)},

Cra @D+ Iy @) Ugay@nD+ Upey (@+)
2 ’ 2 ’

min {Cku(p*), Cro(p*)), max {Rxw(p*), Rie(p+)): preU,

uek, vel}.
Now, [(K, Y) A (L, 2)]

(1-Zwy @) +(1= Ziwy (09)
2

= {(p* min {1-Ykw(p*), 1-Yie(p+*)), min {1-Cxuw(p*), 1-Cie(p*)), ,
(10 @) +(1= U1 @)
2

, max {1'RK(14)(80*), 1-RL(U)(50*)}): P* eI:T, uek, velle

(12 @9)+ (1= L @)
2

= {(p*, max {1-Ycw(p*), 1-Yie(p*), max {I-Cxuw(p*), 1-Cio(p*)},

4

(1-Uk @) +(1- Ui @)
2

Now, (K, Y)v (L, Z):

, min {1-Rew(p*), 1-Reey(p*)): €U, uek, vel).

= {(9* Yro(9*), Cxol(%), Zw(9*), Ux(9*), Rew(9%)): €U, uek, vellv {(px, Yiu(@*), Cro(+),
Ziw(9%), Uw(9*), Rup(*)): p*<U, uek, vel).

= (%, 1-Yx(9#), 1-Cro(*), 1-Zxw (%), 1-Urw (%), 1Rk (9%)): oxeU, uek, vel} v {(p*, 1-Yip(p*),
1-Cro(p#), 1-Zuw(), 1-Une(*), 1-Rug(%)): €U, uek, vel).

(1-Zka ) +(1- L 9)
2

= {(p* max {1-Yrw(p*), 1-Yie(p*)}, max {1-Cku(px), 1-Cia(p*)),

4

(1-Ukao @9)+(1- Oy @9)
2

Therefore, [(K, Y) A (L, Z)]c= (K, Y)ev (L, Z)-.

, min {1-Rxw(p*), 1-Reey(@*)): o*€U, uek, vel).

4. Conclusions:

In this article, we have extended the notion of single-valued neutrosophic soft set, and
grounded the idea of SVPNS-Set. By introducing the notion of SVPNS-Set, we have formulated some
results on them. It is hoped that, researchers of different branches of science can done many new

investigations based on these notion of SVPNS-Set.
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