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Abstract:

We introduce the concept of Penta partitioned Pythagorean fuzzy Weak Bi-Ideals of y-near-ring and examine
some of its characteristics. Additionally defined is the homomorphism of Penta partitioned Pythagorean fuzzy

weak bi-ideals of y-near-rings.
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1. Introduction:x

Fuzzy sets were defined by Zadeh [8] to handle
uncertainty. Chinnadurai and Kadalarasi [2]
investigated the near-ring qualities of Fuzzy Weak
Bi-Ideals, whereas Yager [6][7] defined and
examined the properties of Pythagorean Fuzzy Set
(PFS) and Booth [1] presented the properties of y-
Near Ring. Fuzzy ideals were introduced by Jun et
al. [3] and their characteristics in the y — Near-ring
were examined. Near ring features of fuzzy bi-
ideals were introduced by Manikandan and Selvam
[4]. The Penta partitioned Neutrosophic set of
Rama Malick and Surapati Pramanik [5] and some
of its attributes.

Penta partitioned Pythagorean Fuzzy Weak Bi-
Ideal of y — Near-ring is the concept we provide. A
few characteristics of the Penta partitioned
Pythagorean Fuzzy Weak Bi-Ideal of y — Near-ring
are discussed. Additionally defined is the
homomorphism of Penta partitioned Pythagorean
fuzzy weak bi-ideals of y-near-ring.

2. Preliminaries:
Definition 2.1.

A fuzzy subset T of U is called a fuzzy bi-ideal of
Near-ring U, if (1) ©( {—mn) >min{t( {),t(n)}, (ii)
1( {z) = min{t( {),(2)}

Definition 2.2.

A fuzzy set 6 of a y — Near Ring o is known as a
fuzzy left (resp. right) ideal of o. If
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1. o( {—n) =min[o(x),c(],V {n€EpR

. sn+ £-m > o( ) V LnEP

iii. ofua( {+v) —uav] > o( ) — o Cau) >
o( 0

Definition 2.3.

A fuzzy set 'c’ of a y — Near Ring o is said a fuzzy
bi-ideal of o, If

i.o( {—m) =min[o( ),c(M],Vx,n €p

1. 6 ( {omPz) > min[6 ( ),0 (2)].¥Y (n,z €Ep,
a,p Ey.

Definition 2.4.

A Pythagorean fuzzy subsets P is a non-empty set X
is a target having the form

P = {(X, ;( ©), v( &/ € € X}, where the
function m,: X — [0,1]
And vy, X — [0,1] denote the degree of

membership and non- membership of each element

€ € X to the set P individually in order and 0 < [my(
O’ +[w( QP <1, Vv (EN

Definition 2.5.

Consider [@ be a y — Near Ring and Let C be a
Penta partitioned sets defined a mapping from e to

5-parts of fuzzy sets C( §) = { m( ), y( ©),I( O, u(
0,6( O},

Where ni( ()- strongly true; y( {)- weakly true; 9(
{)- ignorance; p( () - weakly falsity; 0(x) —
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strongly falsity. With all values [0,1] and bounded
condition

0<{n( O+ O+I( O+ H+6( Y} <5
Definition 2.6.

A subgroup V of (Ja, +) is said to be a weak bi-ideal
of . If VyVyVCV.

3. Penta partitioned Pythagorean Fuzzy Weak
Bi-Ideal of y — Near Ring Definition 3.1.

The Penta partition Pythagorean fuzzy subsets of ¢
a non-empty set X is a having the form ¢ = { (, m(

0,v( 0,9 O, n( 0,60 &)/ L € R},

where m( ()- strongly true; y( {)- weakly true; 9(
)- ignorance; p( () - weakly falsity; 0( () —
strongly falsity with all values [0,1] and bounded
condition is

0 <m( O +7( 0 +95( 0+ pol © +0y( O
<3

Definition 3.2.

A Penta Partition Pythagorean fuzzy set 9 = { m(

0,v( 9,9C 0, u( 0,6 O}

of 1o is known as a Penta Partitioned Pythagorean
fuzzy weak bi-ideal (PPFWBI) of o, If

. T( & — m) = min{m,( 0O,
(M)}

hd (¢ — M) = min{y( 0,
YQ(T])}

® 9y( £ — 1) = min{Iy( 0,
9,(n)}

° (& —m) < max{p( 0),
HQ(T'I)}

° 0,( ¢ — m) < max{0y( 0,
0,(n)}

° mo( ComPz) > min{my( 0),
(M), Ty(2) }

° Yo( CamPz) > min{y,( 0,

Yg(n)’ YQ(Z) }
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Example:
e I9,(LanBz) = min{9y( £), 9y(1), 95(2) }
o ,(ComBz) < max{uy(Q), u(m), us(2) }

o 0,(CanPz) < max{8,(0), 0,(M), 04(z) } V L )n,z
Ep,0,BEY

Let p = {4, 0, i, é}be non-empty set with binary
operation ‘+” and 'y’ be non-empty set with binary
operation as the following table.

+ A o | E
A A o i E
0 0 a |é I
[ i ¢ i 0
E E i o) A
Y a 0 i é
a a 0 i é
) 0 a E it

it it é A )
é é it 0] a

Let m: @ — [0,1] be a Penta partitioned fuzzy
subsets defined by

m(d) =0.7: my( 0 )=0.6; m,(1)=0.5; my(é)=0.5
15(@) =0.5: 1,( 0)=10.3; v,(1)=0.8; v,(é )=0.6
95(8) =0.2: 9,(0)=0.3; 9,(i)=0.2; 9 & )=0.3
(@) =0.1: 1e(0)=0.2; poli)=0.15 po( & )=0.8
0,(4) =0.6: 0,(0)=0.1; 0,(i)=0.1; 0,( & )=0.5
Theorem 3.1.

Let 9 = {my, Vo, ¥y, Uy, 05} be a Penta partitioned
Pythagorean fuzzy subset of [p. Then

9 = {my, Vo, Uy, Ly, 05} is a Penta partitioned PFWBI

of p. Ifand only if =ny* my x m, S Ty

Ho* 1o * 1y 2 pyand 6, * 6, * 6, 2 6,
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Proof:

Assume that, 9 = {m,, vy, Uy, Up, 9p} 1S a Penta
partitioned Pythagorean fuzzy weak Bi-ideal of je.
Let(, m,z g, r €@, a,p € v, such that { =yaz and
y=qpr.

After that,

(m* my * m)( C) =sup vy {min {(m* m)(n),
my(2)} }

=SUp ez {min {supy—qpr {min (my(q), m(q)) ,

m(2)}}

=SUP t=nazSUPn=qpr{Min{my(q), my(q), m(2)} }

=sup ¢=qproz {min{vy(q), 9(q), 9y(2)} }(5),
since 7, is a fuzzy weak bi — ideal of jo.
Therefore my( £) > min {9,(q), 95(q), 95(2)}(6)
(6) Substitute in (5),

< Sup ¢=qprads(qProz)

<9y(0 {since { = qpraz}
(Dp* Dy * 9p)( L) <I9( 0

(Fg* 9y * 9y)(0) € Iy(O)

(M* B * W) =inf yer{max {(W* K)(M),
He(2)} }

=SUP t=qpraz{min{my(q), me(q), my(2)} }
since T, is a fuzzy weak bi — ideal of [e.

Therefore my( {) > min {m,(q), 7,(q), T,(2)}

S e tmax (it {inf (1(Q), @)
Ke(2)} )}

=inf(2infy-qpr {max {1y(q), 1y(q), 1y(z)} }

(2) sub in (1),

< SUP cqpreTTy(qProz)

< my( 0) {since € = gProz}
(m* Ty * T)(V) < mo( )

(m* my * my)( §) S my( O

(2™ ¥s * ¥)( O =sup mez{min {(¥* v)(M),
Yo(2)} }

=SUp ez {min {supy-gpr {min (v5(q), v5(q)) ,
Yo(2)}}}

=SUP (=nazSUPn=qpr {MIiN{y5(q), Y5(q), 15(2)}}
=SUp (=qpraz{Min{yy(q), ¥5(q), 75(2)}}(3),

since v, is a fuzzy weak bi —ideal of jo.

Ye( §) = min {y5(q), vs(q), v5(2)}(4)
(3) Substitute in (4),

Therefore

< supg-gpraz { Vs(qPraz) }
< 7( 0 {since ¢ = qfraz}
(V5™ ve * 1)(C) = 75(0)
(rs* 5 * ) ) S vp( O

(05" vy * Fp)( §) =sup ae{min {(9y* I,)(y),
9y(2)} }

=SUP (e {min {Supp—qpr {min (9(q), vo(q)) ,
9y(2)}}}

=SUP =z SUPn=apr {Min {95(q), vo(q), Vs(2)}}
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=infi-qpraz {max {pv(q), ps(q), ps(2)} }(7),

since Ly is a fuzzy weak bi — ideal of fe.
Therefore p1,(€) > min {i1,(q), y(q), 1@} (8)

(8) Substitute in (7),

> infi—qpraztts(qProz)

> py( ) {since C = qPraz}

(0% 0 * 0)( ) =inf nez{max {(6;™ 0)(y), 6
o(2)}}

=inf (o {max {infi-gp {inf (0,(q), 0,(q)) .,
05(2)}}}

=inf (yainfy-qp:{max {65(q), 65(q), 6y(2)} }
=inf qpraz {max {05(q), 05(q), 05(2)} }(9),

since 0, is a fuzzy weak bi — ideal of jo.
Therefore 0 4( £) > max {0,(q), 0,(q), 0,(z)}(10)
(10) sub in (9),

> 0,0 {since { = qpraz}

If € can’t be express as { = qfraz, then (n,* my * 7

MO =0=<my(O):;(ys*vs*y)(D =0 <y,(0) ;
(F* 9, x9,)(0) =0 <I4(0);

(o™ po* Hp)(E) =02 () (0% 05 0,5)(C) =0
>04(0).Incaseall,(my* My *T)()=0CE mo(Q);

(Vo* Yo *x YD =0C yy(0) ; (I* Iy *x9p)(0) =
0 S95(0); (* v * (8 =0 = py( 8); (B* O *
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0:)( ) =0 = B,( Q).

Conversely,

assume that (m,* m, * m,)( {) =0 S my( O

For x,{,n,zE 9 and a, B, a1, B1 €.

Let x=x oy B z then

my( Sy 2) = my(x)

> (mp* Ty * M)(X)

= supy'=pa|qimin {m* 7} (p), m(q)}
=supx'=pa|qimin {supppBipy {min (m(py),
o(p2)) , my(Q)}}}

=supx'=pa|qSUPp-p1B1p2 imin {min {m(py),
y(p2), (@)} )}

=supx'=pp1p2a1qinin[ms(p), ms(p2), m(q)]}

> min {my(8) , my(y), m3(2)}

Hence my( CayPB z) > min {my( {) , my(y), my(2)}

and

Vo( CayB 2) = v5(x)

= (12" ¥p * 2)(X)

= supx'=pa1q{min {v* vo}(p), v(@}
=supx'=pa|qimin {supyp1Bipy {min (;(p1),
Vo(p2)) , (@)} }}

=supx'=pa|qSUPp-p1B1p2 {min {min {y,(py),
Vs(p2), ve(@} }}

=supx'=pB1p2a1q{ninvs(pr), vs(p2), vo(D}

> min {YQ( C) 5 Yg(y)a YQ(Z)}

Hence vy( CayB z) > min {y,(0) ,v5(y), vs(2)}

And also 9y( CayP z) = 9y(x)

2 (9% vp * 9)(x)

= Squ'=p0(1q{min {9* 95}(p), 9(@)}
—supx'—pajq{min  {supppiBrpy  {min (Ds(p),
Dy(p2)) » 95(@)}}}

:Supx'=pa1qsul3p:p1[31p2 {min  {min  {9y(p),
9y(p2), 95(q)}}}
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=Supx '=p1 B1p2ai1q {nin[9y(p1), Iy(p2), I(q]}

>min {9y(0) , 95(n), 95(2)}

Hence 9,( Loy z) > min {9,( 0) , 9y(y), 95(2)}

Hs( CayP 2) = pe(x)

< (He™ Hy * pp)(x)

=infy'=pxqimax {1* po}(p), He(q)}
=infy'—pejqimax {inf-p1Bpy  {max (us(py),
Ho(p2)) , Ms(@)}}}

=infy'~payqinfopprpy  {max {max  {u,(py),
Ho(p2), Me(@)}}}

=infy'=p1B1p2a1qimax[ps(p1), Hs(p2), o(@)]}

< max {uy( 0) , p(n), py(2)}
Henc, po( om z) < max {py( ) , w(y), we(2)}

05( CanP z) = By(x)
< (0% 0y * 05)(x)
=infy'—p g {max {6, 6,5 (p), O(q)}

:infx':pa 19 {max {infp=pppp {max (GQ(p D,
09(p2)) , B9(Q)} }}

:infx’:palqinfp:plﬁlpz {max {max {0,(p1),
05(p2), O5(q)}}}

:il’lfx'=p1Blpzalq{max[eg(pl), eg(p2), ey(q)]}

< max {6y( ) ,0,(m), 05(2)}

Hence 6y( Camp 2) < max {6,( O) , Oy(y), Bx(2)}
Theorem 3.2.

Let {(my5, Yoj» Usjs Woj» Op)i€ A} be a family of
Panta partitioned PFWBI of y- near ring jo. Then
Niea To; 5 Niea Yo; 5 Niea Py ; UViea Ky; and Uiea

0,:

; are also a pentapartitioned Pythagorean fuzzy

weak bi-ideal of y- near ring o, where A is any
index set.

Proof:

Let {my;} be a family of Penta partitioned

iEA
PFWBI of y- near ring p. Let {, ),z € 3, o, p € y
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and © =Niea oy 5 7 =Niea Yo 9 =Niea To5 1
=Niea Hoj & p =Niea py; Then

Niea 3i( ©) = [infieatt; 1( ©) [or] infieamyi(C) and
Uien Tyi( ©) = [supieats;]( ) [or] supieamy(©)

(i) Niea ‘ltgi( - T])
= infiGATEQi( - n)

> infiea {min (my;( ©), m;(y))}
=min{infiea[ny;( O], infiea[my;(M)]}
=min {Niea y;( &), Niea T;(N)}

(ii) Niea Vgi( € -
n) = infiexyy;(E—m)

> infiea {min (y5;( ©), v5;()}
= min {infiea[yy;( O)], infiealys;()]}
= min{nieA ’Yyi( Q, Niea 'Ygi(Tl)}

(ii) Mies By & —
n) = infiea ﬂgi( -

> infiea {min ( ﬂgi( 0, 192i(n))}
= min{infiea[ 9g;( O], infiea[ Ip;(M)]}
=min{Niea Fp;( &), Niea Fy;(n)}

(iV) Uiea ugi( ¢ —
n) = supiea Ky;( =)

< supiea{max ( py;( 0), po: (M)}
= max {supiea[ po;( O], infiea po;(M)]}
=max{Uiea Hy;( ), Uiea Hy;(¥)}

(V) Uiea 621( 1))
= Supiea Ogi( C - T])

< supiea{max ( eszi( 0, ezi(n))}
= max {supiea[ 991( 0], infiea[ 92i(n)]}

=max {Uiea 0y;( 0), Uiea O5;(M)}
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() Niea Ty;( Lompz)
= irlfieAnQi( ComPz)

> infiea {min (mg;( 0), mg;(y), Mp;(2))}

=min {infiealmo;( O], infiealmy;()], infealmo;(2)1}
=min {Niea Ty;( €), Niea Ty; (1), Niea Tyj(2) }

(i) Niea Yo
ComPz) = infieayy;( ConpPz)

> infiea{min (y5;( O, Y5;(), ¥5;(2))}

= min{infiealyy;( )], infiealy;()], infiea[y5;(2)]}
=min{Niea ¥5;( ©), Niea ¥5;(N),Niea V55(2)}

(iii) Niea 9y
Canpz) = infieady;( Lanpz)

> infiea{min (I;( 0), 95i(v), 95;(2))}

= min {infiea[9;( )], infiea[Dy; ()], infiea[9y;(2)]}
= min {Niea 955 £), Niea I5;(),Niea, 9yi(2)}

(iv) Uiea Hoi(
ComPBz) = supiea Ho;( LomPz)

< supiea {max ( py;(8), Hsi(M), 1s;(2))}

=max {supieal Ho;( ©)], supieal Mo;(N)], supieal
HQi(Z)]}

=max {Niea Hy;( ), Niea KHo;(M),Nien, Mo;(2)}

(iv) Uiea Oyi( Caype) — supiead; (Conp2)
< SUpieA {max (991( C), 921(1’]), GQI(Z))}
= max

{supieal05;( O], supiea[03;(n)],

supies[05;()]}
=max {Niea 05;( 8), Niea B5;(n),Niea, 05;(2)}

Hence the set Niea i 5 Niea Yois Niea ﬂpi; Uiea
Hp; & Uiea By; are also a family of Penta partitioned

PFWBI of je.
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Theorem 3.3.

(1, Yo, ¥y, Ly, 0,) be a Penta partitioned PEWBI of
. Then the set

Paydpo. = 1M( 8 = 15(0); v5( &) = v5(0); 95( §) =
95(0); pp (9= 1y (0); 05( ) = 0,(0)/ € € p)} isa
weak bi-ideals of jo.

Proof:
Letl,n € Ia(ﬁgﬁgsﬁgaugﬁg) Then m,( £) = m,(0);

YQ( C) = 'YQ(O); 199( C) = 199(0); Mo ( C): Ho (0); 69( c) =
0,(0).

Similarly, ‘n’ element is zero.

(1) m( ¢ — m) > min {my( ), M)} = min {m,(0),
EQ(O)} = TCQ(O)

(i) vo( ¢ —m) = min {ys( ©), vs(n)} =min {y,(0),
YQ(O)} = YQ(O)

(1) 95( = m) = min {9,( {), 95(n)} =min {B,(0),
9,(0)} = 95(0)

(iv) (€ —m) < max {p( 0, pn)} = {max
{HQ(O)) HQ(O)} 1 HQ(O)

(iv) 6,( € =m) < max {0,( 0), 6,()} = max {6,(0),
05(0)} =05(0)

Thus, { =1 € R(g,yy,09,119,0). For every x,y, z
€ Py, 9,091, 0p) a1d . € v. We have,

7y( ComPz) = min {m,( 0), m(n), my(2)}

= min {m,(0), 7(0), 7(0)} = 7,(0)

¥5( CamPz) = min {ys( 8, vs(m), v5(2)}

=min {y,(0),75(0), v5(0)} = y5(0)

9,( LanPz) = min {I9y( 0), 9,(n), 94(2)}

=min {9,(0), 95(0), 95(0)} =95(0)

my( CompPz) < max {py( 0), po(), pe(2)}

< max {py(0), 15(0), py(0)} = ps(0)

65( Canpz) < max {65( £), 6,(n), B(2)}

< max {6,(0), 8,(0), 6,(0)} = 6,(0)

Thus

xaypfz € Hence

la(“gﬁg,ﬂg,ug,eg)-
R(1tg,Y9,99:H9.09). is a weak bi-ideal of .
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’
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4. Homomorphism of Penta partitioned
Pythagorean Fuzzy Weak Bi-Ideal Of y-Near-
Rings

This portion uses Homomorphism to characterise
the Penta partitioned PFWBI Of y-Near-Rings

Definition 4.1.

Let f be a mapping from a set [ to the set T. Let f
= (TEQ? Y?s 02, Hos eg) be a

Penta partitioned Pythagorean fuzzy subsets of M
and T respectively. Then f is image of

Ty, Yo, Uy, Uy & O, below f is a fuzzy subset of T is
given by

f((m)(m) = {

ap™ it 0
(y)

0 if otherwise
ey = {

S
(y)

0 if otherwise
f8,)(m) = {

sup192 (O f(n) # 0
()

0 if otherwise

inf? (9 irr ) 2 0

Cef
flug)(m) = {

f(09)(m) = {

)

0 if otherwise
inf2 (9 iff(v) £ 0
)

0
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f otherwise

And the pre-image of 7y, vg, 99, o & 0y below f
is a fuzzy subset of M denoted by

f' (my (0) = m(fCO), £ (1 () = 1:(RO), £ (I (
0) = 9O, £ (s 0) = p(FLO), £ (0, (9) =
0,(f( ).V CeEM

and f'(y) = { { € p| f( Q) =n}
Theorem 4.1.

Assume f: @ — T be a homomorphism between y-
near-rings @ and T, if

P = {7, Yo, Uy, Uy & 6,} is a Penta partitioned
PFWBI of T, then

f'(p) = {f'(my, Y9 9y, Wy, 05)} is Penta partitioned
PFWBI of e

Proof:

Let f be Penta partitioned Pythagorean fuzzy weak
bi-ideal of . and Let {, ), z € o and

o, B €y. Then

f(m)( L —m) = m[f( L —n)]
=y {f( §) — fly)}

> min{my(f{ 0)), m(fn)) }
=min {f" (my( ), ' (my(v))}
f)(E—m) = %[ — )]
=1, {f( O — fn)}

> min{yy(f{ ), ys(fn))}
=min {f' (v;( ), " (vs(y))}
F(9)(§—y) = L~ )]
=0, {f( §) — fy)}

> min {9,(f( £)), 9,(f(n))}
=min {f' (9,( O), " (M)}
f'(up)( C— M) = wolf( Lvy)]
= {f( 0) — f)}

< max {p,(f( §), ps(flv))}

= max{f (i( 0), " ()}
£(0)( C—m) = B[ L —m)]
=0,{f( ) — fly)}
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< max {0,(f( {)), 6,(f(v))}

= max{f (0,( 0), f" (6,(V))}

£'(mo)( GavPz) = my{f CayPz)} = mo[R OFA2)]
> min {my(f( 0)), ,(fv)), n,(f{2))}

= min {f (m( 0), f (my(V)), f' (m(2))}

£'(vo)( ComPz) = 1, {f Cavpz)} = 5[ ORM2)]
> min{yy(f( 0)), v,(fn)), 1s(f(2))}

= min {f' (1,(0), f (1)), f (1:(2)}

£(9,)( LomPz) = 9, {f( CamPz)} = F[A Off(2)]
> min {9(f( 0)), I,(f(n)), 94(f(2))}

= min {f’ (9,( ), f' (), f' (95(2))}

f (o) (GamPz) =9 = [ OfMA2)]

< max {p(f( 0)), po(f)), ps(f(2))}

= max{f (k( O), f' (), f (1,(2))}

£'(0,)( GomPz) = O{f( LamPz)} = B[ ORNf2)]
< max {0y(f( 0)), 0,(f()), 0,(1(2))}

= max{f" (6,( 9),f (0,(n)), f' (6:(2))}

ConsequentIY$ f’(Ia) - {fl(TC?a Vo> 02a Lo, 9?)} is a
Pentapartitioned Pythagorean fuzzy weak bi-ideal
of p

Conclusion:

This work presents a Penta partitioned Pythagorean
fuzzy weak ideal. fuzzy weak bi-ideal @ with Penta
partitioning. Penta partitioned Pythagorean fuzzy
weak bi-ideal Homomorphism of vy-Near-rings.
And also, we develop the concept of Penta
partitioned fuzzy weak bi- ideals of y- near-rings to
the Fermatean concept.
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