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We elaborate in this paper a new structure Pythagorean fuzzy N-soft groups which
is the generalization of intuitionistic fuzzy soft group initiated by Karaaslan in 2013.
In Pythagorean fuzzy NN -soft sets concepts of fuzzy sets, soft sets, N-soft sets, fuzzy
soft sets, intuitionistic fuzzy sets, intuitionistic fuzzy soft sets, Pythagorean fuzzy sets,
Pythagorean fuzzy soft sets are generalized. We also talk about some elementary ba-
sic concepts and operations on Pythagorean fuzzy IN-soft sets with the assistance of
illusions. We additionally define three different sorts of complements for Pythagorean
fuzzy N-soft sets and examined a few outcomes not hold in Pythagorean fuzzy N-soft
sets complements as they hold in crisp set hypothesis with the assistance of counter
examples. We further talked about («, 3, v)-cut of Pythagorean fuzzy N-soft set and
their properties. We likewise talk about some essential properties of Pythagorean
fuzzy N-soft groups like groupoid, normal group, left and right cosets, («, 3, y)-cut
subgroups and some fundamental outcomes identified with these terms. Pythagorean
fuzzy N-soft sets is increasingly efficient and adaptable model to manage uncertain-
ties. The proposed models of Pythagorean fuzzy N-soft groups can defeat a few dis-
advantages of the existing statures.
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1. INTRODUCTION

To handel complex genuine issues the techniques generally utilized in traditional mathematics are not
constantly beneficial because of a number of sorts of vagueness and uncertainties involve in such issues. There
are various procedures, similar to the interval mathematics, hypothesis of probability, rough set hypothesis, and
fuzzy set hypothesis which we can be consider of as numerical models for adapting to vulnerabilities. Unfor-
tunately, every one of these structures have their own down sides and troubles. For instance, in the genuine
the words lovely, best, renowned are ambiguous. The criteria for wonderful, best, renowned fluctuates from
individual to individual. To handel such type of ambiguous and uncertain information initiated the the possi-
bility of fuzzy set augmentation of the customary new sort with the assistance of participation function which
assign an enrollment grade in the unit shut interval [0, 1] to every alternative in the universe [1]. The possibility
of intuitionistic fuzzy sets as an generalization of fuzzy set by introducing the idea of enrollment and non-
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participation grades [2, 3]. The idea of a latest sort or new sort of set also called soft set, as a numerical model
to manage uncertainties. The possibility of soft sets have opened new entryways for the scientists because of
their applications in different genuine issues. Fuzzy sets and soft sets are independent generalizations of crisp
sets [4]. Pythagorean fuzzy set introduced in [5]. In [6-8], certain outcomes for Pythagorean fuzzy sets and
some Pythagorean fuzzy information measures and their implementations investigated.

Soft sets give binary object evaluation and other numerics models like fuzzy sets, intuitionistic fuzzy
sets and neutrosophic sets partner esteems in the interval [0, 1]. These models fail to handle the situation while
modelling partner non-binary decisions on true issues. In addition , non-binary assessments in the rating or
ranking positions are expected. The ranking can be communicated in multinary values in the type of number
of stars, spots, grades or any generalized notation. Propelled by these concerns, in [9], initiated the possibility
of N-soft set as an extended model of soft set, in request to depict the importance of evaluations, in actuality.
The concept of fuzzy sets to algebra and developed a group of fuzzy subgroup in [10]. In [11], introduced
the concept of level subsets, which [12] used earlier. To show that its level subgroups can define almost all
of the global notions of the fuzzy subgroup. The normal fuzzy soft group concept, also described a normal
fuzzy soft subgroup’s level subsets, and discussed some of its properties [13]. The normal fuzzy soft group
definition and described a normal fuzzy soft subgroup’s level subsets [14]. In [15], define the intuitionist
fuzzy group. In [16], attempts to research some algebraic existence of intuitionistic fuzzy subgroups and their
properties with the assistance of their («, §)-cut sets. Soft group and their basic properties in [17]. Abelian soft
group, soft group coset, normal soft group,soft group product, cyclic soft group. After that, soft factor group,
normal maximum soft group, simple soft group are defined and some important results are proved [18]. In [19],
extended the intuitive Fuzzy Soft Set to semigroup. Some remarkable work on the extension of fuzzy sets and
fuzzy algebraic structure have been investigated [20] - [28].

The intention of paper is to inaugurate Pythagorean fuzzy N-soft groups as the generalization of
intuitionistic fuzzy group and soft group. So as to take care of this present reality issues that intuitionistic fuzzy
soft group unable to manage the circumstance that the total of enrollment degree and non-participation level of
the parameter is bigger than 1. It makes the restricted , and affects the ideal choice. Pythagorean fuzzy N-soft
set gives an enormous number of uses to the for such genuine world issues.

The paper is sorted out as: Section 2 introduces our newly model of Pythagorean fuzzy N-soft sets to
deal with the situations in which we need to give Pythagorean fuzzy characterization and non-binary evaluations
of objects of universe with respect to the parameters. Likewise established basic tasks and crucial properties of
of Pythagorean fuzzy N-soft sets. Section 3 gives three different kinds of complements of Pythagorean fuzzy
N-soft sets and examined a few outcomes not hold in Pythagorean fuzzy N-soft sets complements as they hold
in crisp set hypothesis with the assistance of counter examples. Section 4 we further talked about («, 3, 7)-
cut of Pythagorean fuzzy N-soft set and their properties. Section 5 we introduced the notions of Pythagorean
fuzzy N-soft groups. We likewise talk about some essential properties of Pythagorean fuzzy N-soft groups
like groupoid, normal group, left and right cosets, («, [3,7)-cut subgroups and some fundamental outcomes
identified with these terms. Finally, At last, a solid end is summed up in section 6.

2. PYTHAGOREAN FUZZY N-SOFT SET
In this portion, we concentrate some essential ideas, principal properties and arithmetic operations on
Pythagorean fuzzy N-soft set (PFNS set).

Definition 2..1 Let X be a universal set and E be the collection of parameters. Let A C E be non-empty and
PF* denote the collection of all Pythagorean fuzzy subsets over X. Let £ = {0,1,2,--- N — 1} be the set
of grading values. A (PFNS set) on X is expressed as (¥, A, N) or WYY, where ¥ : A — P(PFX x £)isa
mapping i.e.

(W, 4,N) = {(e{(p.1(0), (elp),ve(p))}) e € Ap € X, L(p) € £}

where e : X — [0,1] and v, : X — [0, 1] are mappings as well as the property

0<pZ(p) +1v2(p) <1
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In particular, p.(p) represents the degree of membership, v.(p) denotes degree of non-membership and l.(p)
denotes the grading value of the element p € X corresponding to the attribute e € A to the set (U, A, N).
The set of all PFNSSs over X and with set of parameters from E is called PFNS class and is designated as
PFNS(X,E,N).

Ifwe write a;j = pe; (pi), bij = Ve, (pi) and c;j = L, (p;)where i = i,2...,m and i = i,2...,m, then the PFNS
set \Ifg may be expressed in tabular form as

\I/g ‘ el es s €n
P1 §C11, (a1, b11)> §012, (a2, b12)§ e éclna (a1n, bln)i
ca1, (a21,b21)) C22, (@22, baz) Can, (G2n, ban)

P2

Pm <Cm17 (amla bm1)> <Cm27 (amQ; bm2)> e <Cmn7 (amn7 bmn)>

and in matrix form as

(\IlvAaN) = [<Cij’(aij’bij)>]m><n
<C11, (an, 511) <012, (a12, 512)2 T gclna (Cl1m bln)>
B (€21, (a21, b21) (€22, (a2, b22) Can, (A2n; b2n))
<lea (a7;117 bm1)> <cm27 (a7;12, bm2)> e <Cmn> (ar.nna bmn)>

This matrix is referred to as the Pythagorean fuzzy N-soft(PFNS) matrix.

Definition 2..2 A PFNS set WYY over X is known as null PFNS set, symbolized as \Ilg) and defined as

W4 = { (e, {(p 16 (0): (s (p), vs(P))}) s € € Asp € X, 1y(p) € £}
where 114(p) =0, vg(p) = 1 and l4(p) = 0.

Definition 2..3 A PFNS set VY over X is said to be absolute PFNS set, symbolized as \Ilg ~1 and defined as

vyl = {(e {{p,16(p), (uE(p)wE(p)D}) ree B,pe X, lp(p) € S}
where pugp(p) =1, ve(p) =0and [g(p) = N — 1.
Example 2.4 Let X ={p; : i =1,2,--- 7}, E={e; :i=1,2,--- 5} and £ ={0,1,2,--- ,8}. Assume
that A = {e1, e3}. Then,
% = {1 {(p1.4,(0.3,09)), (p1,6,(0.5,02)), (p7,8,(0.7,0.4))}),
(eg, {{p2,3,(0.2,0.8)), (p3,2,(0.1,0.6)), {5, 2, (0.3, 0.7)>})}

is a PF9S set over X. The representation in tabular form of W9, is

\11?4 el es es

p1 4(03 0.9)) (0,0, 1)) 0,(0, 1) <0(0 1)) <0(0 1))
02 0(0 1) 0.0, 1)) (3.(0.2,08) (0,0, 1) 0,(0, 1)
03 (0,0, 1) 0,(0, 1) <2(0106) 0,(0, 1) 0,(0, 1)
ps | (6,(0.5,0.2)) (0,0, 1) (0.0, 1)) 0,0, 1) 0,0, 1)
05 (0,(0, 1)) (00, 1)) (2,(03,0.7)) (0.0, 1)) (0.0, 1))
06 (0,(0, 1)) (0.(0, 1)) (0,(0, 1)) (0,0, 1)§ (0.(0, 1)§
pr | (8(0.7,04)) (0,0,1))  (0,0,1))  (0,0,1)) (0.0, 1)
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The corresponding PF9S matrix is

(U, A,9) = [aij,bijlrxs
(4,(0.3,0.9)) (0,(0,1))  (0,(0,1)) ~ (0,(0,1)) (0,(0,1))
0,(0,1) (0,(0,1)) (3,(0.2,0.8)) (0,(0,1)) (0,(0,1)
20,(0,1)2 (0,(0,1) §2,(O.1,0.6)§ (0,(0,1)) (0,(0,1)
= ](6,(0.5,0.2)) (0,(0,1) 0,(0,1))  (0,(0,1)) (0,(0,1)
(0,(0,1)y  (0,(0,1)) (2,(0.3,0.7)) (0,(0,1)) (0,(0,1))
(0,(0,1)) <0,(071)§ 207<0,1>> <0,(0,1)§ <0,(071)§
(8,(0.7,0.4)) (0,(0,1) 0,(0,1))  (0,(0,1)) (0,(0,1)

Definition 2..5 Let \Ilgl and \Ilg2 be PFNS set over X. Then their extended union is defined as
W = )

o = (1,087 = {(e.{(p. loo). (nelp) velp))}) e € Cop € X, lo(p) € £

where, C = AU B, N* = max{N1, Na}, pc(p) = max{pa(p), ps(p)}, ve(p) = min{va(p),ve(p)}
andlc(p) = max{la(p),(p)} Ve e C.

Definition 2..6 Let ‘I’Xl and \I'gZ be PFNS set over X. Then their restricted union is defined as
v = el Ty

v = @, D,N) = {(&. {(o. 1 (), (1 (p), v (P)))}) s e € D, p € X, Ip(p) € £}

where, D = AN B, N* = max{N1, Nao}, up(p) = max{pa(p), up(p)}, vo(p) = min{va(p),ve(p)}
and Ip(p) = max{la(p),5(p)} Vee D.

Definition 2..7 Let \Ilgl and \I/g2 be PFNS set over X. Then their extended intersection is defined as
N. _ N1 <~ q,N2
Ve =V, ' Np¥y

v = (v,C,N,) {( {{p,1c(p) )Vc(p))>}) :eEC,pEX,[c(p)GE}

where, C'= AU B, N, = min{Ny, N2}, puc(p) = min{pa(p), us(p)}, ve(p) = max{va(p),vs(p)}
and I1c(p) = min{l4(p),5(p)} Ve e C.

Definition 2..8 Let \Ilgl and \Ilg2 be PFNS set over X. Then their restricted intersection is defined as
Uhr = U ARy
c — YA''R¥B>»

wl = (,0,N.) = { (. {{p 1p(p). (10 (p), w0 ()} ) s € € D p € X, In(p) € £}

where, D = AN B, N, = min{Ny, N2}, up(p) = min{na(p), us(p)}, vo(p) = max{va(p),vs(p)}
and Ip(p) = min{la(p),5(p)} Ve e D.

Proposition 2..9 If V" and WY? are PFNS sets over X, then

() (W' Npwy?) o C (U UpPh?)
(i) (T NpPN?)CONC (TN UpTy?)
(iii) (U NpEH?)CTNC(TUpTR?)
(v) (TN NpUR)CURC (P UpTy?)
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3. COMPLEMENTS OF PYTHAGOREAN N-SOFT SET

Definition 3..1 Let \I/X be PFNS set over X. Then their weak complement is represented as (‘Ilg )wc and
defined by

()" = { (e {p 150), (W57 (0), vA“ ()} ) 1 e € A, p € X, 15%(p) € £}
where, ;i3 (p) = va(p), vi(p) = palp) and (3°(p) N la(p) = ¢ Ve € A.

Definition 3..2 Let VY be PFNS set over X. Then their top weak complement is represented as (\Ilg )twc and
defined by

(@)™ = { (e {p 4 (o), (Wl (0, VE“(o)))}) 2 € € Asp € X, 15 (p) € £

twce twc

where, 11 (p) = va(p),vi"“(p) = pa(p) and

[twc _ N_17 lf[A(P) <N-1
A(p) = . -
0, ifla(p)=N—-1Veec A

Definition 3..3 Let ‘I’X be PFNS set over X. Then their bottom weak complement is represented as (\IJX ) bue
and defined by
bwe > wce e
(wd)™ = {(e {{p, 2 (0) (A" (p), Vﬁf”c(p))ﬂ) re€ A pe X, 15 (p) € )3}

bwe bwe

where, (13" (p) = va(p),v3"“(p) = palp) and

bwe _ N — 1’ lf[A(p) =0
4(p) = .
0, ifla(p) >0 Veec A

Theorem 3..4 Let \I!g be PENS set, \I!g be null PFENS and \I/g ~1 absolute PENS over X, then following results
that hold in crisp set theory but not hold in PFNS set theory

. we N—-1
(i) (\IJ%) # Vg .
(i) (W31 # 0.
i) ((w3)") " #wy
Proposition 3..5 Let U be PFNS set, \I/g be null PFNS and W% ! absolute PFNS over X, then
. twe N-—1
(i) ()" =wp~"
.. N—1\twc
(ii) (\IIE ) = \Ilg.
Theorem 3..6 Let U be PFNS set, over X, then

i ((e3)")" £ v
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4. («,B,7)-CUT OF PYTHAGOREAN FUZZY N-SOFT SET AND THEIR PROPERTIES
Definition 4..1 Let WY be a PFNS set on X. Then («, 8,7)-cut of WY is a crisp subset €, 5., (VY) of PFNS
WA is given by
Capr (W) = {pi: pi € X such that pa(pi) > a,valpi) < B,1a(pi) =~}

where o, 3 € [0,1] with0 < o? + 2 < landy € {0,1,2,--- N — 1}.
Proposition 4..2 [f VY and VY be two PFNS set’s on X, then following holds.

1 €y (V) C € (W) ifa> 0,8 <Oandy > ¢

2. €ppy (YY) € Capry(VY) C Canay(TD)

3. WY C VY = Capy (V) C Capy(T5)

4. Capy(VNURYE) 2 Capy (YY) UpCa s, (V)

5. Capy(PNNRIY) = €4 5 (PN )NRCa 5., (UY) equality hold if o* + 32 = 1

6. Qa,ﬁ,v(ﬁ}\l’g) = ﬁl/?cmﬁﬂ(\l/%)

7. 6071,0(\:[!%) - X

5. PYTHAGOREAN FUZZY N-SOFT GROUPS

In this section, we introduce notion of pythagorean fuzzy N-soft group (PFNS-group) by inspiring
from the Intuitionistic fuzzy soft groups of Karaaslan et.al [23]. In this section G denotes an arbitrary group
with identity element e.

Definition 5..1 Let G be a group and WYY be a PFNS set on X. (VY )g is called PFNS-groupoid if (YY) g (pi.p;)
2(¥N)g (i) M (¥N)g(ps) Yoi, pj € G- ie.

pa(pi-pg) < palpi) Apalps), valpi-ps) = valp) Vva(ps) and La(pi-pj) < La(pi) Ala(pi) Vpi, pj € G.
Definition 5.2 Let G be a group and VY be a PFNS set on X. (VY)g is called PFNS-group if (YY) g (pi.p;)
2(TN)g (i) M (¥Y)g(p;) and (‘I’]X)ggpfl)g(‘l’%)g(m) Vpi,pj € G. Le. _1

1a(pi-p;) < palpi) A palpy)s nalpi ) < palpi), valpi-ps) = valpi) Vvalps), valp; ") z valp:) and
La(pi-pj) < Lalpi) ANlalps) Vpi,p; € G- Lalpi ) < Lalpi)-

Example 5..3 Let S3 =< «, 8| o® = 32 = (aB)? = e > be a symmetric group w.r.t multiplication, X = A =
{x1, 22, T3, 74, 25,76} and VT be a PF7S set on X given below.

(U7)s, e « a? 6] af a?B
x1 3,(02,0.2)) (3,(0.2,0.4)) (3,(0.2,0.4)) (3,(0.2,0.3)) (3,(0.2,0.4)) (3,(0.2,0.4)
79 25, (0.6,0.3)) 25, (0.6,0.5)) (5,(0.6,0.5)) (5,(0.6,0.4)) (5, (0.6, 0.5)% (5, (0.6, 0.5)§
T3 (6,(0.9,0.1)) (6,(0.9,0.3)) (6,(0.9,0.3)) (6,(0.9,0.2)) (6,(0.9,0.3)) (6,(0.9,0.3))
T4 4,(0.5,0.4)) (4,(0.5,0.6)) (4,(0.5,0.6)) (4,(0.5,0.5)) (4,(0.5,0.6)) (4,(0.5,0.6)
x5 2,(0.2,0.5)) (2,(0.2,0.5)) (2,(0.2,0.5)) (2,(0.2,0.6) 2,(0.2,0.5)) (2,(0.2,0.5)
x6 1,(0.1,0.7)) 21,(0.14).9)% (1,(0.1,0.9) él,(0.170.8) 21,(0.1,0.9) (1,(0.1,0.9)

which satisfied all the condition of (V%) s,

Definition 5..4 Let G be a group and WY\ be a PFNS set on X. (V1Y) is called PFNS normal group if
palpi-p;) = palpj-pi), va(pi-p;) = va(p;-pi), Lalpi-p;) = talpj-pi) Vpi,pj €G-

(¥7)s, is not PF7S normal group because v, (a.a?3) = 0.4, vy, (o®B.ct) = 0.3. This implies v, (.a? ) #
Ve, (02 B.0).

Pythagorean fuzzy N-Soft groups (M. Shazib Hameed)
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Proposition 5..5 A necessary and sufficient condition for PFNS set VY of a group G to be a PFNSG of G
is that ¥ pi,p; € G, palpi-py) < palpi) A palpg), valpi-p;') = valpi) V va(ps) andia(pip;t) <
La(pi) A La(pj).

Proof: Proof of this preposition is obvious from Definition 5..2.

Example 5..6 Let S3 =< o, 8| o® = 3% = (aB)? = e > be a symmetric group w.r.t multiplication, X = A =
{71, T2, T3, 74, 75,26} and VY be a PF7S subset H on X given below.

(Y))u e a o?
T 3,(0.2,0.2) 3,(02,0.4)) (3,(0.2,0.4)
To (5, (0.6, 0.3)2 (5,(0.6,0.5)) (5,(0.6,0.5)
z3 (6,(0.9,0.1)) (6,(0.9,0.3)) (6,(0.9,0.3)
xy | (4,(0.5,04)) (4,(0.5,0.6)) (4,(0.5,0.6))
x5 (2,(02,0.5)) (2,(0.2,0.5)) (2,(0.2,0.5))
Z6 (1,(0.1,0.7)) (1, (0.1,0.9)% (1,(0.1,0.9)

which satisfied all the condition of PFNS normal subgroup (V7)) i

Definition 5..7 Let (VYY)g be PFNSG of a group G. For any pj € G, the PFNS set p;.(VY)g is called left
coset of (W)g if (p3-(WX)g) (p:) = (VX)) (05~ L-pi) ¥ pisps € G e
pi-ta(pi) = palp; = .pi), pjva(pi) = valp; = .pi) and pjLa(pi) = La(p;~".ps).

Definition 5.8 Ler (V1Y) be PFNSG of a group G. For any p; € G, the PFNS set (V)Y)g.p; is called right
coset of (O)g if (¥N)g-p;) (pi) = (¥X)g)(pi-p; ")V pispj € G, ie
1a(pi)-pi = palpip; =), valpi).p; = valpi.p;~") and La(ps).p; = La(pi-p;~").

Proposition 5..9 A necessary and sufficient condition for PENSG (VX )g of a group G to be a PFNS normal
group of G is that ¥l pi, p; € G, palp; = -pi-pj) = palpi), valp; = -pi-pj) = valpi) and La(p; =" .pi-pj) =
La(pi)-

Proof: Let p; € G be any element, then

palp; = pips) = palp; = (pip;)) = palpi-(p; =" ps)) = pa(pi-e) = palp:),
valp;~pipg) = valpi = (pi-p;)) = valpi-(p; " py)) = va(pie) = va(ps)

and La(p; =" pi-ps) = Lalp; " (pi-p;)) = La(pi-(ps " py)) = Lal(pi-e) = La(ps).

If (U4)g be PFNS normal subgroup of a group G. Then it is obvious that PFNS left coset of (¥Y)g and PFNS
right coset of (U4 )¢ are equal. In this situation we can call PFNS coset instead of PFNS left coset or PFNS
right coset.

Proposition 5..10 Let G be a group. Then
(o = { (e {(pLelo)s (ep) v ()} ) 9 € G 5 L) = Le(e), pelp) = pre(e),velp) = vele) } s PENS

normal subgroup of G.
Proof: Tt is obvious.

Proposition 5..11 Let (V2 )g be PFNSG of a group G. Then €, g (W) is a subgroup of group G, where
pa(e) > a,va(e) < B,la(e) > v and ¢ is the identity of G.

Proof: Let p;, p; € Co p, v( ) be any two elements. Then

pa(pi) 2 a,valpi) < Band 1a(pi) 2 v and pa(p;) =2 a,valp;) < Band lalp;) = v, = palps) A
pralp;) > « I/A(pl) \Y% I/A(pj) < B and IA(pZ) Ala(p;) > 7. As (9)g be PFNSG of a group g. There-
fore, pa(pip;t) > pa(pi) AuA(pg) a, valpi-p;') < valpi) Vvalp;) < B and La(pip;') >
La(pi) Alalp;) > 7. Thus pi.p; ' € €o 5 (V). Hence €. 5, (V) is a subgroup of G.
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Proposition 5..12 Let (VY )g be PFNS normal subgroup of a group G. Then €, 5 (VY) is a normal sub-
group of group G, where 114(e) > a,va(e) < B,14(e) > v and ¢ is the identity of G.

Proof: Let p; € € 3.,(VY) and p; € G be any element. Then

pa(pi) > a,va(ps) < Band La(p;) > . Also (W) be PFNS normal subgroup of a group G. There-
fore, ,uA(pj_l.pi.pj) = na(ps, Z/A(pj_l.pi.pj) = va(p;) and [A(pj_l.pi.pj) = l4(p;). This implies that
palpytpips) = palps) > o, valp; ' pip;) = valp:) < B and a(p; ' -pi-p;) = la(p; ) > . Thus
pj_l.p,;.pj € € 5(UY). Hence €, 5., (VY) is a normal subgroup of G.

Example 5..13 Let S3 =< «, | o® = B2 = (aB)? = e > be a symmetric group w.r.t multiplication,
X = A ={x1, w3, T3,24,75,26} and V' be a PF7S subset H on X given below.

Qo.l, 0.7, 1(‘1/2) € o a?
1 (3,(0.2,0.2)) (3,(0.2,0.4)) (3,(0.2,0.4))
To (5,(0.6,0.3)) (5,(0.6,0.5)) (5,(0.6,0.5))
T3 (6,(0.9,0.1)) (6,(0.9,0.3)) (6,(0.9,0.3))
T4 4,(0.5,0.4) 4,(0.5,0.6) 24, (0.5, O.6)§
zs5 2,(0.2,0.5) 2,(0.2,0.5) 2,(0.2,0.5)
T 1,(0.1,0.7) 1,(0.1,0.9) .

)
which satisfied all the condition of PFNS normal subgroup (\DZ)H. Hence €1, 0.7, 1 \11174) is normal subgroup.

Proposition 5..14 If (V) g and (¥5)g be two PENSG’s of a group G, then (WY )g N(¥X)g is also a PFNSG
of a group G.

6. CONCLUSION

In this article, we introduced novel concept of pythagorean fuzzy N —soft sets (PFNS sets). The
purpose of this study is to lay the foundation of innovative theory of PENS sets including basic algebraic oper-
ations like extended and restricted union, extended and restricted intersection and three types of complements
(weak complement, top weak complement and bottom weak complement) on them and some results of pri-
mary importance by using these operations. A large number of illustrations are included with each definition
to comprehend the notions effectively. Furthermore, we proposed («, 3, ) —cut PENS sets, we elaborate some
of its basic properties. We also initiated the notion of pythagorean fuzzy N —soft groups (PFNS-groups) and
presented certain properties of PENS-groups. PENS-groups is the extension of soft groups, fuzzy soft groups,
intuitionistic soft groups, pythagorean soft groups, N-soft groups. Later on, we intend to extend over research
to the new operational laws and properties on PENS-groups and plane to apply more ways to deal with different
hybrid models including neutrosophic N-soft groups, bipolar N-soft groups and m-polar N-soft groups etc.
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