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ABSTRACT

In this paper, we define bipolar L-fuzzy cosets of bipolar L-fuzzy and bipolar anti L-fuzzy sub ¢-HX groups.
Level subset of bipolar L-fuzzy cosets and lower level subset of bipolar L-fuzzy cosets also discussed. We define the
pseudo bipolar L-fuzzy cosets of bipolar L-fuzzy and bipolar anti L-fuzzy sub ¢-HX group. We also discuss some
properties of pseudo bipolar L-fuzzy cosets of bipolar L-fuzzy sub £-HX group using the concepts of homomorphism
and anti homomorphism.
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l.Introduction:

The fuzzy set was initiated by L.A. Zadeh[13]. The membership degree of fuzzy set is defined in the interval of
[0,1]. In continue, J.A. Goguen[1] introduced L-Fuzzy set. In L-Fuzzy set, the valuation set [0,1] replaced
through a complete lattice. Complete lattice may be a poset within which all subsets have each a supremum(join)
associated an infimum(meet). The membership degree[-1,1] of bipolar-valued fuzzy set contains two parts. That is,
positive membership degree(0,1] and negative membership degree[-1,0). The membership degree (0,1] indicates that
components somewhat satisfy the property and also the membership degree [-1,0) indicates that components
somewhat satisfy the implicit counter-property. Li Hongxing[2] introduced the idea of HX group and also the
authors Luo Chengzhong, Mi Honghai, Li Hongxing[3] introduced the idea of fuzzy HX group. G.S.V. Satya
Saibaba[12] introduced the idea of fuzzy lattice ordered groups. Muthuraj.R, Sridharan.M[10,11] introduced the
concepts of bipolar fuzzy cosets and pseudo bipolar fuzzy cosets. Muthuraj.R, Rakesh Kumar.T[6]defined pseudo L-
fuzzy cosets. In this paper, we introduce the concepts of bipolar L-fuzzy cosets and pseudo bipolar L-fuzzy cosets.

Il Preliminaries
In this paper G=(G,*,<) could be a lattice ordered group or a £-group, e is that the identity of G and mn we
tend to mean m*n.

Definition 2.1[6]
Let o be a bipolar L-fuzzy subset defined on G. Let 3 < 2°—{¢} be a £-HX group on G. A bipolar L-fuzzy set
p* defined on 9 is said to be a bipolar L-fuzzy sub ¢-HX group on 3 if for all P,Qe3.
) (P*)"(PQ) > ()" (P)A(P*)"(Q)
i) (p*)(PQ) < () (P)vV(p*)(Q)
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i) (p*)*(P) = (PP

iv) (p?)(P) = (PP

v) (p*)'(PvQ) > (P (P)A(P*)'(Q)

vi) (p*) (PvQ) < ()PP (Q

vii) (p*)"(PAQ) > (P (P)A(P*)'(Q)
viii)(p*)"(PAQ) < ()PP (Q)

Where (p*)*(P) = v{a*(m)/forall meP < G}

and
(P9 ~(P) = A{a(m) ffor all mePc G}

Definition 2.2[6]
Let o be a bipolar L-fuzzy subset defined on G. Let § = 26—{¢} be a ¢-HX group on G. A bipolar L-fuzzy set
p* defined on 3 is said to be a bipolar anti L-fuzzy sub ¢-HX group on § if for all P,Qe 3.
) (P9 (PQ) < (P (PIA(P*)(Q)
i) () ®PQ = (I PMVPYQ

i) (p*)"(P) (P*)*(PY)
iv) (p*)(P) = (P9 (P
v)  (p*)"(PvQ) < (P (PIA(PM)(Q)
vi) (p*)(PvQ) > (P9 (P)v(p*)(Q)
vii) (p“)"(PAQ) < (P PIA(PI(Q)
viii)(p?) (PAQ) > (p9) (P)v(p*)(Q)
Where (p*)*(P) = v{a*(m) /for all nePcG}
and
(PN ~(P) = Ao (m) ffor all mePcG}

Definition 2.3[9]
Let p* be an bipolar L-fuzzy sub £-HX group of an £-HX group 8. For any <ti,t >eL* x L™ then p*< 0>
={Xe3 /(p*)*(X) > t1 and (p*)~(X) < to} is called the < ty, t, > level subset of p* or simply the level subset of p°.

Definition 2.4[10]

Let p* be an bipolar anti L-fuzzy sub £-HX group of an ¢-HX group 8. Forany  <t; ,tp >e L* x L~ then p%
we>={Xed / (p*)*(X) <tiand (p*)~(X) > t.} is called the <1 ,t> lower level subset of p* or simply the lower
level subset of p.

111. Bipolar L-fuzzy cosets of a bipolar L-fuzzy and bipolar anti L-fuzzy sub ¢-HX groups.

Definition 3.1

Let a = (a*,a”) be an bipolar L-fuzzy subset of an ¢-group G and let p* = ((pM*,(p*)") be an
bipolar L-fuzzy sub £-HX group of an ¢-HX group 3, where (p*)*(P) = v{a*(m) / for all meP<G} and (p*)~(P) =
A{a(m) / for all meP<G }. For any Xe9, the bipolar L-fuzzy subset Xp® = (X(p*)*, X(p*)") is defined by
i) X(P*))(P) = (p%)"(X*P)
i) X(P)(P) = (p*(X*P), for every Pe 9
is called an bipolar L-fuzzy coset of an bipolar L-fuzzy sub ¢-HX group 3 corresponding to X.

Definition 3.2

Let o = (a,a7) be an bipolar L-fuzzy subset of an £-group G and let p* = ((pM*,(p*)") be an
bipolar anti L-fuzzy sub €-HX group of an £-HX group 9, where p®*(P) = A{a*(m) / for all meP<SG} and p*(P) =
v{a~(m) /for all meP<G }. For any Xe9, the bipolar L-fuzzy subset Xp* = (X(p%)*, X(p*)") is defined by
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i) (X(P*))(P) = (p*)"(X*P)
i) X(p*))(P) = (p*) (XIP), for every Pe9
is called an bipolar L-fuzzy coset of an bipolar anti L-fuzzy sub £-HX group 3 corresponding to X.

Example 3.3

Let (G,.15,)=({1,4,7,13},.15,<) be an £-group where G is the non-negative integer
relatively prime to 15. Let a={<m, a*(m), a"(m)>: meG} be an bipolar L-fuzzy subset of
sub €-group of G and the mappings o* : G — L* and a~: G —L™ are defined as,

o*(1l) =07 o (1) =-038
o*(4) =0.6 o (4) =-05
o*(7) =04 o (7) =-03
0*(13) = 0.4 o (13)=-0.3

Clearly, a is an bipolar L-fuzzy sub ¢-group of G.

Consider 9={P,Q}={{1,4}{7,13}} be an ¢-HX group of G with usual multiplication. Let p* be an bipolar L-
fuzzy subset of 9 and the mappings (p*)*: 3—L* and (p*): 9—L" are defined as, (p*)* (P) = v{a*(m)/ for all mePc G}
and
(P*)~(P) =A{a~(m)/forall meP < G}
Now

(P*)*(P)=0.7 (p*)(P)=-0.8
(P*)*(Q)=0.4 (") (Q)=-03

Clearly, p“isan bipolar L-fuzzy sub £-HX group of 9.
Next we have to define the bipolar L-fuzzy cosets of bipolar L-fuzzy sub £-HX group 9 defined as for any Xe9,
(X(P))(P) = (p*)*(X"*P) and

X(PD)(P) = (p)~(XP), for every Pe9.

Now,
PEY'(P) = (PP = (9)(PP) = (p9*(P) = 07
P(PH'(Q = (@'P'Q = (I'PQ = (pH'Q = 04
QP™)'(P) = (P)'Q*P) = (p*)'(QP) = (P9)'(Q =04
QP @ = (P9(Q'Q) = (P)'(QQ) = (p9'(P) = 07
PGP = ()PP = E)PP) = ()P = -08
PP (Q = () (P'Q) = (p*)(PQ) = (P Q= -03
QpP*)(P) = () (@Q'P) = (p*)(QP) = ()@= -03
QPN @Q = PN QA= EHQQY = ()P = -08

Hence, we can defined X(p®) is an bipolar L-fuzzy coset of an bipolar L-fuzzy sub £-HX group of an £-HX group 9.
Similarly, we can prove that X(p®) is an bipolar L-fuzzy coset of an bipolar anti L-fuzzy sub
¢-HX group of an £-HX group 9.

Definition 3.4
Let p* = ((p*)*,(p*)") be an bipolar L-fuzzy sub £-HX group of an ¢-HX group 9. Then for any <ty,tz>eL*" xL™,
the level subset of bipolar L-fuzzy coset (X(p?)) is defined as,
U[Xp%u5] = {Ped / (X(p*)")(P) = (p%)*(X'P) > t; and
XP))(P) = (p*) (X IP) < t,, for some Xe3}.

Definition 3.5
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Let p*=((p*)*,(p*)") be an bipolar anti L-fuzzy sub £-HX group of an ¢-HX group 3. Then for any <t;,t;>e L*
xL~, the lower level subset of bipolar L-fuzzy coset (X(p®)) is defined as,
L[Xp®rrs] = {Pe9 / (X(pH)*)(P) = (p*)*(XP) <t; and
X(P)(P) =(p*) (XP) > t,, for some Xe9}.

Theorem 3.6

Let a = (a*,a”) be an bipolar L-fuzzy subset of an £-group G and (p*) = ((p*)* ,(p%)") be an bipolar L-fuzzy sub ¢-
HX group of an £-HX group 3 then the bipolar L-fuzzy coset (Xp®) = (X(p*)*, X(p*)") is an bipolar L-fuzzy sub £-HX
group of 9 if

I (P9 (XMQ) A (p)*(X) = (P*)*(X'Q)

. (P (X*Q) v (p*)(X) = (p*) (X'Q), for all Qe89.
Proof

Consider (p*) = ((p%)*, (p*)") be an bipolar L-fuzzy sub ¢-HX group of an £-HX group 8. For all P,Qe 3, we

have,
i (X(e"))(PQY) (P (X*PQY)
(P*)"(XHPQXX)
(P (XP)A(PY) QXX
(P (XTP)A((P*) (@ X)A(P*) (X))
(P (XTP)A((P*) ((QX)H)A(P*) (X))
(P (XPIA(PY) (X1 QAP (X))
(P (X*P)A(PY)*(X'Q)
X(P*)PIAX(P*))Q)
(X(p))PIAX(P*))Q)
(P (X*PQ™)
(P (X*PQIXX)
(P (X*P)V(p*) (QHXX)
(P (X PIV((P*) (@ X)v(p*) (X))
(P (X P)V((p*) ((QX) v (p*) (X))
(P (X P)V((p*) (X Q)v(p*) (X))
(P (X*P)v(p*) (X'Q)
X(P*))PIV(X(p*))Q)
X(P*))PIV(X(Pp*))Q)
(P (X (PvQ))
(P (X*PIV(XQ))
(P (X*P)A(P?)*(XQ)
X(P*)PIAX(P*))Q)
(X(P*)" (PNAMX(p*)"(Q))
(P (X*(PvQ))
(P (XPIV(XQ))
(P (XP)v(p*) (X*Q))
X(p*) (PYV(X(p*)(Q))
X(p*) (PV(X(p*)(Q))
(P*) (XH(PAQ))
(P (XPIAXQ)
(P (X*P)A(P?)*(XQ)
X(P*) (PNAX(p*)"(Q))
(X(P*) (PNAX(p*)"(Q))
(P (X*(PAQ))
(P ((XPIAXQ))
(P (XP)v(p*) (X*Q))

X(P*)I(PQ™
i) (X(p)PQY

IA e IA A I IV VoIV

X(P))(PQY)
i) (X(p*)"(PvQ))

(X(p*)"(PvQ))
iv)  (X(p*) (PvQ))

o1 v v i n

(X(p*) (PvQ))
V) (X(p*)(PAQ))

LT AV | | I AN | B VAN

(X(p*)"(PAQ))
vi)  (X(p) (PAQ))

IA 11V
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X(p*)y (PYV(X(p*)(Q))
(X(p*) (PAQ)) X(p*) (PHV(X(p*)(Q))
Hence, (Xp®) = (X(p%)*, X(p*)") is an bipolar L-fuzzy sub ¢-HX group of an £-HX group 3.

IA 1

Theorem 3.7
Let o = (a*,a”) be an bipolar L-fuzzy subset of an £-group G and (p®) = ((p%)*, (p*)") be an bipolar anti L-fuzzy sub
£-HX group of an £-HX group 8 then the bipolar L-fuzzy coset
(Xp?) = (X(p*)*, X(p*)) is an bipolar anti L-fuzzy sub £-HX group of an ¢£-HX group 9 if
I (P (X V(P (X) = (p*)*(X'Q)
. (P (X QAP (X) = (p*) (X*Q), for all Qe8.
Proof
Consider (p*) = ((p%)*, (p*)") be an bipolar anti L-fuzzy sub €-HX group of an £-HX group 3. For all P,Qe3,
we have,
) (X(P*))(PQY) (P9 (XPQY)
(P ( XTPQIXX™)
(P (XP)v(p?)"(QXX™)
(P (XIPIV((P) (QX)v(p*) (X))
(P (XTPIV((P*) ((Q X))V (p*) (X))
(P (XP)V((p*) (X Q)v(p*) (X))
(P (XP)v(p*)"(X'Q)
X(P*)PIV(X(p*))Q)
X(P*)PIV(X(p*))Q)
(P (X*PQ™)
(p*) (XHPQXX™)
(P (XP)A(P*) (QXX)
(P (X PIA(PH) (@ X)A(P™) (X))
(P (XPIA(PY) (@ X) HA(P*) (X))
(P (X P)A((P*) (X Q)A(P*) (X))
(P (X*P)A(p*) (X'Q)
(X(P))PIAX(P*))Q)
X(P*))PIAX(P*))Q)
(P (X*(PvQ))
(P (X*PIV(XQ))
(P (X*PIV(P*)*(X'Q)
X(P*)NPIV(X(p*))Q)
X(P) (PYV(X(p*)*(Q))
(P (X*(PvQ))
(P ((XPIV(XQ))
(P (XP)A(P*) (X'Q))
(X(p*) (PNAX(p*)(Q))
(X(p*) (PNAX(p*)(Q))
(P*) (X*(PAQ))
(P (XPIAXQ)
(P (X*P)v(p?)"(X'Q)
X(P*) (PYV(X(p*)'(Q))
X(P*) (PYV(X(p*)*(Q))
(P*) (X*(PAQ))
(P (XPIAXQ))
(P (XP)A(P*) (X'Q))
X(p*) (PNAX(p*)(Q))

X(P*))(PQ™Y)
i) (X(p)PQY

X(P))(PQY)
i) (X(p*)"(PvQ))

I AN 1 Y s 1 I I 2 AV | e A N 1 O 1 O 1 S O VAN VAN | I 1

(X(p*)"(PvQ))
iv)  (X(p")(PvQ))

IA

X(p*)(PvQ))
V) (X(p)'(PAQ))

(X(p*)"(P1Q))
vi)  (X(p*)(PAQ))

[V 1 e AN 1 /AN | A I VA B A VAR | R ||
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(X(p*)(P1Q)) > (X(P*) (PHAX(P*)(Q)

Hence, (Xp®) = (X(p%)*, X(p*)") is an bipolar anti L-fuzzy sub £-HX group of an £-HX group 3.

Theorem 3.8

Let o = (a*,0”) be an bipolar L-fuzzy subset of an ¢-group G and (p®) = ((p®)*, (p*)) be an bipolar L-fuzzy sub -

HX group of an £-HX group 3 then Pp® = Qp¢, for P,Qe$ if and only if
i) (P)*(P*Q) = (p*)"(Q'P) = (p*)*(E)
ii) (P (PQ) = (p*)(Q'P) = (p*) (E)

Proof

Let (p%) = ((p%)*, (p*)") be an bipolar L-fuzzy sub ¢-HX group of an ¢-HX group 9.

Consider Pp* = Qp®, for P,Qe 9, we get P(p*)* = Q(p*)* and P(p*)™ = Q(p*)~
So that P(p*)*(P) = Q(p*)*(P), P(p*)"(Q) = Q(p*)*(Q) and
P(p*)"(P) = Q(p*) (P). P(p*)(Q) = Q(p*) (Q)
Then by definition, (p*)*(P*P) = (p*)*(Q*P), (p)*(P*Q) = (p*)*(Q™'Q) and
(P (P*P) = (P (Q'P), (p*) (P*Q) = (p*) (Q'Q)
Which implies that, (p*)*(E) = (p*)*(Q*P), (p*)*(P*Q) = (p*)*(E) and
(P*)(E) = (p9)(Q'P), (p*)(PQ) = (p*) (E)
Hence, (p*)*(P*Q) = (p*)*(Q*P) = (p*)*(E) and (p*) (P*Q) = (p*)(Q*P) = (p*) (E).
Conversely,
Consider (p*)*(P*Q) = (p*)*(Q'P) = (p*)*(E) and (p*) (P*Q) = (p*) (Q*P) = (p*) (E),
Xey,

i) P(p*)"(X) (P (P*X)
(P*)"(PQQ™X)
(P (PQ)A(PY)"(Q*X)
(P (E)A(P)(QX)
(P*)"(Q*X)
Q(p*)"(X)

Q(P*)*(X)

P(p“)"(X)

Q(p*)"(X).

(P (P*X)
(P*) (PQQ™X)
(%) (PQv(p*) (Q™*X)
(P?) E)v(p*) (Q*X)
(P (Q*X)
Q(p*) (X)

Q(p*) (X)

P(p“)(X)

Q(p*) (X).

[ I | B AVAR |

P(p*)*(X)

Similarly, Q(p®)*(X)
So that, P(p*)*(X)
ii) P(p*)(X)

v Iv

L | I | VAN |

P(p*)"(X)
Similarly, Q(p*)(X)
So that, P(p*)~(X)
Hence, Pp* = Qp¢, for P,Qe9.

(I VAN VA

Theorem 3.9

for P,Qe9. For every

Let o = (a*,a”) be an bipolar L-fuzzy subset of an £-group G and (p*) = ((p%)*, (p*)") be an bipolar anti L-fuzzy

sub £-HX group of an £-HX group 3 then Pp® = Qp®, for P,Qe$ if and only if
i) (P (P*Q) = (p*)"(Q*P) = (p*)*(E)
i) Py (P*Q) = (p*) (Q*P) = (p*) (E)

Proof

Let (p*) = ((p™)*, (p*)") be an bipolar anti L-fuzzy sub £-HX group of an €-HX group 9.

Consider Pp® = Qp*, for P,Qe9, we get P(p*)* = Q(p*)* and P(p%)~ = Q(p*)~
So that P(p*)*(P) = Q(p*)*(P), P(p*)*(Q) = Q(p*)*(Q) and
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P(p“)"(P) = Q(p*) (P), P(p*)(Q) = Q(p*) (Q)
Then by definition, (p*)*(P*P) = (p%)*(Q™*P), (p*)*(P*Q) = (p*)*(Q"'Q) and
(%) (PP) = () (Q*P), (P*) (P*Q) = (p*) (Q'Q)
Which implies that, (p*)*(E) = (p%)"(Q™P), (p*)*(P*Q) = (p*)*(E) and
(P%)(E) = (p*) (Q™P), (p*) (P*Q) = (p*) (E)
Hence, (p*)*(P*Q) = (p*)*(Q*P) = (p*)*(E) and (p*) (P*Q) = (p*) (Q*P) = (p*) (E).

Conversely,

Consider (p)*(P'Q) = (p)*(Q*P) = (p*)*(E) and (p*) (P'Q) = (p*) (Q'P) = (p*) (E),  for P,Qe9. For every Xe9,

) P(pY*(X) = (P (P*X)
= (P*)*(PQQ™X)
< (P*)* PV (p*)*(Q*X)
= (P (E)V(p9)*(Q'X)
= (P*)"(Q'X)
= Q(pP*)*(X)

P(p%)*(X) < Q(p*)*(X)

Similarly, Q(p®)*(X) < P(p*)"(X)

Sothat,  P(p%)*(X) = Q(p“)"(X).

i) P(p%)(X) = (P*)(P*X)
= (P*) (P*QQ™X)
> (P*) (PQAA(P*)(Q*X)
= (P (B)A(P™) (Q*X)
= (P*)(Q*X)
= Q(p*)(X)

P(p®)(X) > Q(p*) (X)
Similarly, Q(p®)~(X) > P(p*)~(X)
Sothat, P(p%)(X) = Q(p*)(X).

Hence, Pp* = Qp*, for P,Qe3.

Theorem 3.10

Let a = (a*,a”) be an bipolar L-fuzzy subset of an £-group G and (p%) = ((p*)*, (p*)") be an bipolar L-fuzzy sub ¢-
HX group of an £-HX group 8 and Pp* = Qp®, for P,Qe$ then (p*)(P) = (p*)(Q).
Proof

Consider (p*) = ((p%)*, (p*)") be an bipolar L-fuzzy sub €-HX group of an £-HX group 8 and Pp® = Qp¢, for
P,Qed.

i) (p*)*(P) = (P*)*(QQ*P)
> (P QAP (Q'P)
= (P QAP (E)
(P (P) > (PN)'(Q)
Similarly,  (p%)*(Q) > (P (P)
So that, (p)*(P) = (P)(Q)
i) P9 (P) = (P*) (QQ™'P)
< (P*) (QVv(p*) (Q'P)
= (P Qv (p*) (E)
(p*)(P) < (P9 (Q)
Similarly, (P (Q) < (p*)(P)
So that, (™) (P) = (P (Q).

Hence, (p*)(P) = (p*)(Q).

Theorem 3.11
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Let o = (a*,a”) be an bipolar L-fuzzy subset of an £-group G and (p*) = ((p%)*, (p*)") be an bipolar anti L-fuzzy
sub £-HX group of an £-HX group 3 and Pp* = Qp®, for P,Qe3.
then (p*)(P) = (p“)(Q).

Proof
Consider (p*) = ((p*)*, (p*)7) be an bipolar anti L-fuzzy sub ¢-HX group of an £-HX group 8 and Pp* = Qp*, for
P,Qe3.

i) (p*)*(P) = (p*)*(QQ'P)
< (P (Qv(p)*(Q*P)
= (P (Qv(p*)*(E)
(p™)*(P) < (P")*(Q)
Similarly,  (p%)*(Q) < (P (P)
So that, (p™)*(P) = (P)"(Q)
i) P (P) = (p*)(QQ'P)
> (P (QA(P*)(Q'P)
= (P (QA(P*)(E)
(p*)(P) > (P9 (Q)
Similarly,  (p%)(Q) > (P9 (P)
So that, (™) (P) = (P*)(Q)

Hence, (p%)(P) = (p*)(Q).

Theorem 3.12
Let o = (a*,a”) be an bipolar L-fuzzy subset of an £-group G and (p*) = ((p*)*, (p*)") be an bipolar L-fuzzy sub
£-HX group of an £-HX group 3 then U[Xp“<1125] = XU[p®<11125] for every Xe 8 and <tyt,>e L*XL".
Proof
Consider (p*) = ((p®)*, (p*)") be an bipolar L-fuzzy sub €-HX group of an £-HX group 3 and U[Xp%« w1>] =
UI(X(p*)" ;5 t), (X(p*)™; t2)]
Consider Pe U[Xp“<i1,5] = PeU[(X(p%)*; t1)] and PeU[(X(p*)™ ; t2)]
) PeUl(X(p*)"; t)] < (X(P9)'(P) 2t
< (P X'P)=t
< XTPeU[(p) i t]
< PeXU[(p")"; )]
UL(X(p™)*; ta)] = XU[(p™)*; t1)], for every Xe3.
i) PeUI(X(p*) ; t2)] S X(p*) (P)) <tz
= (P (XP)<t,
< XWPeU[(pY);t]
< PeXU[(p?); t)]
UL(X(p™); t2)] = XU[(p*)~; t2)], for every Xe9.
Hence, U[Xp%<t125] = XU[p®<t1125].

Theorem 3.13

Let a = (a",a") be an bipolar L-fuzzy subset of an ¢-group G and (p*) = ((p%)", (p*)") be an bipolar anti L-fuzzy
sub €-HX group of an £-HX group 9 then L[Xp%tes] = X L[p%25] for every Xe S and <t;,tz>e
L*xL-.
Proof

Consider (p*) = ((p%)*, (p*)") be an bipolar anti L-fuzzy sub £-HX group of an £-HX group 8 and L[Xp® 1] =
LIX(p*)" ;s ta), (X(p%)"; t2)]
Consider Pe U[Xp®<i15] = PeU[(X(p%)*; t1)] and PeU[(X(p*)™ ; t2)]
) PeL[(X(p*)"; t)] < X(p*)'(P) <t

= (PM*(XP) <ty
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XPel[(p%)*; t1]
PeXL[(p*)*; )]
LIX(p®)*; t1)] = XL[(p*)*; t1)], for every Xe9.
i) PeL[(X(p*) ;)] < X(P*)(P) =tz
(P*) (X*P) =t
X*PeL[(p*) ;t]
PeXL[(p?)"; t2)]
XL[(p*)~; t2)], for every Xe3.

(N

ng gy

LI(X(p*)™; t2)]
Hence, L[Xp“<tw.25] = XL[p%<u2s].

IV Pseudo bipolar L-fuzzy cosets of an bipolar L-fuzzy sub £-HX group and bipolar anti L-fuzzy sub €-HX group.

Definition 4.1

Let o = (a*,a”) be an bipolar L-fuzzy subset of an ¢-group G and Let 3<2% —{¢} be an £-HX group on G.
Consider p* = ((p*)*,(p*)") be an bipolar L-fuzzy sub £-HX group of an £-HX group 8, where (p*)*(P) = A{a*(m) / for
all mePcG} and (p*)(P) = v{a(m) / for all meP<G }. For Xe3§, the bipolar L-fuzzy subset (Xp*)T =(((Xp*)" )",
((Xp*TY) is defined by
i) (((Xp)))P) = TX)(p*)*(P)
i) ((XpH) ) (P) = T(X)(p*)~(P), for every P9 and for some teT,
Where T = {T(P)/T(P) € L and T(P)0 for all Pe3} is called a pseudo bipolar L-fuzzy coset of an bipolar L-fuzzy sub
¢-HX group of an £-HX group 3.

Example 4.2

Let (G,.12,9)=({ 1,5,7,11},.12,<) be an L-group where G is the non-negative integer relatively prime to 12. Let
o={<m, a*(m), a~(m)>: meG} be the bipolar L-fuzzy subset of G. The mappings a*: G — L*, a : G —L" are defined
as,

a*(l) =09 a(l) = -07
a'6) = 08 |a((5) =-04
a'(7) = 05|a(?7) = - 03
a*(11)=0.5 o (11)= - 0.3

Assume (.12, ©)=({P,Q}.12, ©)=({{1,5}.{7,11}}.12, =} be an £ - HX group.

Let p* ={(m, (p*)* (M), (p*)~(m))}/for all me §} be an bipolar L-fuzzy subset of an ¢-HX group § and the mappings
(P 9—L*, (p*): 9—L~ are defined as,

(P* (P) =v{a*(m)/forall meP< G} and (p*) “(P) = A{a(m)/ forall meP < G}

Now,

(p*)*(P) =09 (P9 (P)=-07
(P9 Q=05 () (Q=-03

Clearly, p®isan bipolar L-fuzzy sub £-HX group of an £-HX group 9.

Next we have to calculate the pseudo bipolar L-fuzzy cosets of bipolar L-fuzzy sub £-HX group $ defined as,
i) ((Xp)N)*(P) = T(X)(p*)*(P)

i) (XpH) T (P) = T(X)(p™)~(P), for every P9 and for some teT,

Where T = {T(P)/T(P) e Land T(P) = 0 forall Pe3}.

Consider T(P)=0.5 and T(Q)=0.8

Now,
((Pp))*(P) = T(P)p*)'(P) = (0.5)(0.9) = 045
((PP)N'(Q) = T(P)(P*)"(Q) = (0.5)(0.5) = 025
(Qp)N)*(P) = T(Q)(P*)(P) = (0.8)(0.9) = 072
(QP)N'(Q) = TQ(P"*(Q) = (0.8)(0.5) = 040
(PPN (P)  =TP)p*)(P) = (0.5)(-0.7) - 035
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e Q  =TCE)P*)(Q = (05(-03) = -015
Q)N (P) =T (P) = (08)(-07) = -0.56
Q)N (Q  =TQCE @ = (08)(-03) = -024

Hence, we can defined (Xp®)T is an pseudo bipolar L-fuzzy coset of an bipolar L-fuzzy sub
£-HX group of an £-HX group 9.

Theorem 4.3
Let p* =( (p%)*, (p*)") be an bipolar L-fuzzy sub ¢-HX group of an £-HX group of 8. Then the pseudo bipolar

L-fuzzy coset (Xp®)T = ((Xp*)N)*(P), (Xp*)")(P)) is an bipolar

L-fuzzy sub £-HX group of an £-HX group of 9.

Proof

Let p* =( (p*)*, (p*)") be an bipolar L-fuzzy sub £-HX group of an ¢-HX group 9.

For every P,Qe 8

i) Xp:)")*(PQ™) T(X) ((pP*)")(PQ™Y)

TX) (((P)IPIA((P))NQ))

T(X) (P*) (PIAT(X)(p*)*(Q)

(XpH)T)* PIA(XPIN*(Q)

(XpH)T)* PIA(XPIN*(Q)

TX)((P*))(PQ™Y)

TEA(P)IPIV((P) Q)

TP NPIVTX)((P) Q)

(Xp)") (P)V((Xp*))(Q)

(Xp*))(PQY) (Xp)") (P)V((Xp*))(Q)

iii) Xp*)N)*(PvQ) = TX)(P*9)"(PvQ)

TO)((P*) (P)A(P*)"(Q))

TP (PIATX)(p*)"(Q)

(XpH)T)* PIA(XPI)*(Q)
Xp9)")*(PvQ) > ((Xp)) PIAXp)N)'(Q)

iv) (Xp"))(PvQ) = TX)(P*) (PvQ)

TP (P)v(p*)(Q))

T)(P*) PIVTX)(p*)(Q)

((Xp) D) (PV(Xp*))(Q)

(Xp*)")(PvQ) < (X)) PIV((Xp*))(Q)

v) Xp*)")*(PAQ) = TX)(P*)"(PAQ)

T(X) ((P)* (P)A(P*)*(Q))
TP (PIATX)(p*)"(Q)
(Xp))* (PIA((Xp) N (Q)

Xp9)")*(PAQ) > (Xp))* PIA(XPI)*(Q)

) Xp")") (PAQ) = TX)(P*) (PAQ)

TO)((P*) (P)v(p*)(Q))

T (P PIVTX)(p)(Q)

(Xp9)T) PIV((Xp))(Q)

Xp")")(PAQ) < (Xp)T) PIV(Xp™) ) (Q)

Hence, (Xp®)T is an bipolar L-fuzzy sub ¢-HX group of an £-HX group 9.

(Xp*)D)*(PQ™)
i) Xp)") (PQY)

Inn v 172N 1 I AN 1 V2 1 R | B A VAR |

I IA

vV

\'

I IA

Definition 4.4

Let o = (a*,0”) be an bipolar anti L-fuzzy subset of an ¢-group G and Let 3<2¢ —{¢} be an £-HX group of an
G. Consider p* = ((p)*,(p*)") be an bipolar anti L-fuzzy sub £-HX group of an ¢-HX group 8, where (p%)*(P) =
v{o*(m) / for all mneP<G} and (P (P) = A{a(m) / for all meP<G }. For Xe9, the bipolar L-fuzzy subset
(Xp) T =(((Xp™)T)", (Xp*)T)) is defined by
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i) ((Xp)N))P) = TX)(p*)*(P)

i) (XpHM)(P) = TX)(p*)(P), for every P9 and for some teT,

Where T = {T(P)/T(P) € L and T(P)#0 for all Pe3} is called an pseudo bipolar L-fuzzy coset of an bipolar anti L-fuzzy
sub ¢-HX group of an £-HX group 3.

Example 4.5

Let (G,.5,)=({ 1,3,5,7},.e,<) be an f-group where G is the non-negative integer relatively prime to 8. Let
o={<m, a*(m), a~(m)>: meG} be the bipolar L-fuzzy subset of G. The mappings a* : G —»L*, o : G —L" are defined
as,

a*(1) = 0.4 a(l) = - 03
a*(3) = 0.6 o (3) = -08
af6) = 07 ]|a(B) = -09
ot(?) = 0.7 o (7) = -09

Assume (3.5, ©)=({P,Q}.s, ©)=({{1,3},{5,7}}.s, =} be an £ - HX group.

Let p* ={(m, (p*)*(m), (p*)~(m))}/for all me 9} is an bipolar L-fuzzy subset of 3 and the mappings (p*)*: 9—L", (p%):
9—1L" are defined as,

(p*)* (P) =v{a’(m)/forallmePc G} and (p*) (P) =A{a (m)/forall meP c G}

Now,

(p*)"(P) =0.6 (p*)(P)=-0.8
(p*)"(Q) =07 () (Q)=-0.9

Clearly, p®is an bipolar anti L-fuzzy sub ¢-HX group of 9.

Next we have to define the pseudo bipolar L-fuzzy cosets of bipolar anti L-fuzzy sub £-HX group 9 defined as,
i) (Xp9)N)*(P) = T(X)(p*)*(P)

i) (XpHTY(P) = T(X)(p*)~(P), for every Pe 9 and for some teT,

Where T = {T(P)/T(P) L and T(P)#0 for all Pe3}.

Consider T(P)=0.7 and T(Q)=0.4

Now,

(PPN P) = T(P)(PH)*(P) = (0.7)(0.6) =0.42
(PPN Q) = TP)(P)'(Q) = (0.7)(0.7) = 049
(@Qe9)T)'(P)  =T(Q(P*)(P) = (0.4)(0.6) = 024

(QP)N'Q) = TQ(P")'(Q) = (0.4)(0.7) = 028
((PP))(P) =T(P)(p*) (P) = (0.7)(-08) =-0.56
Pp)N(Q = TPEPHQ = (07)(-09) =-063
Q)N (P)  =T(Q(P*)(P) = (04)(-08) =-032

(@) (Q =TI (Q (0.4)(-0.9) -0.36
Hence, we can defined (Xp*®)T is an pseudo bipolar L-fuzzy coset of an bipolar anti L-fuzzy sub ¢-HX group of an ¢-HX
group of 9.

Theorem 4.6

Let p® =( (p%)*, (p*)") be an bipolar anti L-fuzzy sub £-HX group of an ¢-HX group 8. Then the pseudo bipolar
L-fuzzy coset (Xp®)T = ((Xp*)N)*(P), (Xp*))~(P)) is an bipolar anti L-fuzzy sub £-HX group of an ¢-HX group 9.
Proof

Let p* =( (p*)*, (p*)") be an bipolar anti L-fuzzy sub £-HX group of an £-HX group 9.
For every P,Qed

174



JOURNAL OF ALGEBRAIC STATISTICS
Volume 13, No. 2, 2022, p. 164-179
https://publishoa.com

ISSN: 1309-3452

TX)((P*))(PQY)

TP PIV((P))(Q))

TP )IPIVTX)((p*))Q)

(XpH)T)* PIV((Xp))*(Q)

(XpH)T)* PIV((XpI))*(Q)

T(X) ((p*))(PQ™Y)

TX) (((P)IPIA((P)NQ))

T(X) (p*) (PIAT(X)(p*) (Q)

(Xp9)T) P)A((Xp))(Q)
Xp9)")(PQ™) (Xp9)T) P)A((Xp))(Q)

iii) Xp:)")*(PVQ) = TX)(p*)"(PvQ)

T (P (PIv(p*)*(Q))

TP PIVTX)(p*)"(Q)

(XpH)T)* PIV((XpI)N*(Q)
Xp*)N)*(PVQ) (XpH)T)* PIV((XpI))*(Q)

iv) Xp"))(PvQ) = TX)(p*) (PvQ)

TO)((P*) (P)A(P*)(Q))

T (") (PIATX)(p*) (Q)

(Xp)") (PIA((Xp))(Q)
(Xp*)") (PvQ) (Xp")") (PIA((Xp))(Q)

v) Xp*)N)*(PAQ) = TX)(p*)"(PAQ)

TP (P)v(P*)"(Q))

TP PIVTX)(p*)"(Q)

(Xp9)D)* (PIV(Xp))*(Q)

Xp*)N)*(PAQ) (Xp)N)* PIV((Xp))*(Q)

(Xp"))(PAQ) = TX)(P*) (PAQ)

TP (P)A(P*)(Q))

T)(P*) PIATX)(p*) (Q)

(Xp)") (P)A((Xp))(Q)
(Xp*)")(PAQ) > ((Xp)") (PIAXp*))(Q)

Hence, (Xp®)T is an bipolar anti L-fuzzy sub £-HX group of an ¢-HX group 9.

i) (Xp")D)*(PQ™)

(Xp*)D)*(PQY)
if) (Xp9)7) (PQ™)

AV TR T AV TRV, L LR VAN

I IA

IA

I v

v

I IA

IA

vi

=

v

Theorem 4.7
Consider G be an ¢-group. Let o = (a*, o) and B = (B*, B~) be bipolar L-fuzzy subsets of G. Let 3c2°—{¢} be
an ¢-HX group of G. Let p*= ((p%)*, (p*)") and oP = ((0P)*, (o)) be bipolar L-fuzzy subsets of 9. Let

XpM)T = (XpN)', (Xp*))) and (Yol)T = (YoP)")*", (YwP)T)") be pseudo bipolar L-fuzzy sub €-HX group of an ¢-
HX group determined by the element X,Ye8. Then ((Xp®)"(YoP)™) = ((XpH)"(YoP)T)*, (Xp*)T~(YoP)T)) is an
pseudo bipolar L-fuzzy sub £-HX group of an €-HX group 3.
Proof
Let (Xp®)T = (XpM) ) ((Xp® 1)) and (Yol)T = (YolP)T)*, (YoP)T)") be pseudo bipolar L-fuzzy sub £-HX group
of an £-HX group determined by the element X,Y €9 . Let (Xp*)"n(YoP))=(((Xp*) " (YoP)T)*, (Xp*) T (YoP)T))
Forall X,Ye$,
) ((Xp) " N(Yo)T) (PQH)= (Xp*)) (PQHA(YP)) (PQ™)
= TP (PQNAT(Y)(( ") (PQ™))
> (TP PIAP) QAT ((0P)* (P)A(0P)*(Q)))
= (T (P (PIATX) (p*) (@NIAT(Y) (@) (PIAT(Y)(@P)*(Q))
= T(X) (p) (PIAT(YV)(@) P)AT(X)(p*) (QAT(Y)(0")*(Q)
= ((Xp9) ) (PIAY ) ) PHAUXP) ) (QAYP)T)(Q))
= ((XpH) DY) ) (PNAUXp*) NN (Y0)))(Q))
((Xp?)TN(YP))*(PQH)= ((Xp)NN(YP) )" (PHAUXp*) NN(Yf)1))(Q))
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i) (Xp9)TN(Yo))(PQ™H)= (Xp*)T) (PQHV((Y)T) (PQ™)
= TP PQYVIY) (@) (PQH)
< (TP PIV(P) (QIV(T(Y) (@) (P)v(0")(Q))
= (TX) (P (PIVTX) (P (QIV(T(Y)(@P) (PIVT(Y)(«)(Q))
= T(X) (p*) PIVT(Y)(@P) (P)VT(X)(p*) (QVT(Y)(«")(Q)
= (((Xp) ) (PIV((YoP)) (PHVI((Xp)) (Qv(Yoh))(Q)
= ((Xp)NN(YP)) PHV((Xp*) NN(Y)1))(Q))
((Xp)TN(YoP))(PQ™) < ((Xp) DY) ) PYV(Xp)NN(Yo))) (Q))
iii) (Xp®)'(YoP)) " (PVQ) = (Xp*)))*(PVQIA((YoP))*(PvQ)
= TP (PvQIAT(Y) () (PvQ))
> (TP PIAP) (Q@IATY (@) (P)A(0P)*(Q)))
= (TX) (P PIATX) (P (Q@NAT(Y) (@) (PIAT(Y)(@")*(Q))
= T(X) (P PIAT(Y)(0") P)AT(X)(p*) (QAT(Y)(@")*(Q)
= ((Xp) ) (PIAY o)) (PHAU(XP) ) (QA(YP))( Q)
= ((Xp) DY) PYAUKXp) NN (YP)))(Q))
(XN (Yo!)) (PVQ) = ((Xp*)NN(Y o)D) (PHA(((Xp) NN (Yl))*(Q))
V) ((Xp9)'N(YoP))(PvQ) = ((Xp*)T) (PvQV((Yo)T) (PVQ)
= TX)((P*) (PvQIVT (V) (@) (PvQ))
< (TP (PIV(P™) (QIVT(Y)((0”) (P)v(0?)(Q))
= (TX) () PIVTX)(P?) (QVT(Y)(@P) (PIVT(Y)(0")(Q))
= T(X) (P PIVT(Y) (") PIVT(X)(p*) (QVT(Y)(@") (Q)
= ((Xp)) PIV((Yo) ) PYVI(Xp) ) (QV(Yo))(Q))
= ((Xp)NN(YP) ) PHV(Xp*) NN (Yo)1))(Q)
(XN (YP)) (PVQ) < ((Xp*)NN(YP)N)) (PHYV(((Xp*) NN (YP))(Q))
V) (Xp)T (Y)Y (PAQ) = (Xp™)N) (PAQA((YF))*(PAQ)
= TX)(P*) PAQAT(Y)((@")*(PAQ))
> (TEA(P) (PIAP) (Q@IAT(YV) (@) (P)A(@P) (Q))
= (TX) (P PIATX) (P (Q@IAT(Y) (@) (P)AT(Y)(@")*(Q))
= T(X) (P*) PIAT(V)(@P) (PIAT(X) (P (QAT(Y) (@) *(Q)
= ((Xp)N) (P)AY ")) PYAU(Xp) ) (QA(YP))(Q))
= ((Xp) NN (Y) ) PYAUXp)NN(YoP)))(Q))
(X' N(YP)) (PAQ) = ((Xp*)NN(YwP)N))* (PNA(((XpH) NN (YP) ) (Q))
vi) (Xp")'N(Yo)) (PAQ) = ((Xp™)T) (PAQIV((Y)T) (PAQ)
= T((P?) PAQIVT(Y) () (PAQ))
< (TP PIV(P) (VT (@) (P)v () (Q))
= (TP PIVTX) (P (QIV(T(Y)(@P) (PIVT(Y) () (Q))
= T(X) (") PIVT(Y)(@P) (PIVT(X)(p*) (QVT(Y)(0”) (Q)
= ((Xp) ) PIV((Yo) ) PYVI(Xp) ) (QV(YeP)) (Q))
= ((Xp) NN (YP) ) PYV(Xp*) NN (YP)1))(Q)
((Xp)'(YP))(PVQ) < ((Xp)NN(YP)N)) (P)YV(((Xp*) NN (YP))(Q))

Hence, ((Xp»)™(YoP)N=((Xp*)T" (YoP))*, (Xp*)T(YwP)T)") is an bipolar L-fuzzy sub £-HX group of an ¢-HX

group 3.

V. Properties of pseudo bipolar L-fuzzy sub €-HX group of an £-HX group homomorphism and £-HX group anti

homomorphism.

Theorem 5.1

Let 9;and 9, be any two £-HX groups on G; and G,. Let p*=((p*)*,(p*) ~) be an bipolar L-fuzzy sub £-HX group of
an £-HX group 91. Let @: 91 — 9, be an onto €-HX group homomorphism. Let (Xp*®)™ = ((Xp®)N)*,((Xp*)T)") be an
pseudo bipolar L-fuzzy coset of an bipolar L-fuzzy sub ¢-HX group of an £-HX group determined by the element X e 9.
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Then o(Xp*)=((p (Xp*))* ,(e(Xp*))7) is a pseudo bipolar L-fuzzy coset of an bipolar L-fuzzy sub £-HX group ¢(p%) =
((e(PY)* (o(p®)) of an €-HX group determined by the element ¢(X)e32 and o((Xp*)")=(e(X) @(p*)T if
p*=((p*)*,(p%)") has supremum property and p%= ((p™)*,(p®)") is p-invariant.

Proof

Let p*=((p*)*,(p*) ") be an bipolar L-fuzzy sub £-HX group of an £-HX group 9 and let
XpM)T = ((XpH) ") (Xp*)T)) be an pseudo bipolar L-fuzzy coset of an bipolar L-fuzzy sub ¢-HX group of an ¢-HX
group determined by the element Xe31. Clearly, o(PM)=(o(p*)*, o(p*)") is an bipolar L-fuzzy sub £-HX group of 9,
and (@((XpM) M= ((@((XpH)T)* (@((Xp®)T))") is an pseudo bipolar L-fuzzy coset of an bipolar  L-fuzzy sub ¢-
HX group ¢(p*)=(e(p*)*,0(p*)") of an £-HX group 9, determined by the element ¢(X)e9,.
For any Pe 34, o(P)e 92
) ((eX) @ N (e(P)) = T(e(X))(@(p“)*((P))

= T(X) (p*)" (P)

= (Xp*))*(P)
= (@(Xp*)T)*(o(P))
((e(X) e(P) ) (0(P)) = (@(Xp*)T)*(o(P))
i) ((e(X) e(P“)T) (o(P)) = T(e(X))(@(p*)) (o(P))

TX)(P*)(P)
(Xp*)T)(P)
(e(Xp)") ((P))
((0X) o(p*)) (0(P)) = (e(Xp“)") (o(P))
Hence, ((Xp*)") = (¢(X) o(p*))".

Theorem 5.2

Let 9;and 9, be any two ¢-HX groups on G; and G,. Let of=((oP)*,(w?) -) be an bipolar L-fuzzy sub ¢-HX group of
an ¢-HX group 92. Let ¢:91 — 92 be an onto ¢ - HX group homomorphism. Let (YoP)T = ((YoP)")*,((Y®P)™)") be an
pseudo bipolar L-fuzzy coset of an bipolar L-fuzzy sub ¢-HX group o of an €-HX group determined by the element
Y 9. Then ¢ (YoP)=((eX(YoP))* (¢ (YwP))) is a pseudo bipolar L-fuzzy coset of an bipolar  L-fuzzy sub £-HX
group ¢ (o) = (Y (wP))* ,(¢Y(wP))) of an €-HX group determined by the element ¢1(Y)e 91 and ¢ ((Yof)")=(e(Y)
o))"
Proof

Let of=((wP)*, (o) ) be an bipolar L-fuzzy sub ¢-HX group of an ¢-HX group 9, and let
(YoP)T = (((YoP))*",((Y®P)T)") be an pseudo bipolar L-fuzzy coset of an bipolar L-fuzzy sub ¢-HX group of of an ¢-HX
group determined by the element Y €3,. Clearly, ¢ H(0P) = (Y (0P)*, ¢L(®P)) is an bipolar L-fuzzy sub ¢-
HX group of 9; and (@ H(YoP))) = (Y ((YoP)) (2 ((YoP)T))) is an pseudo bipolar L-fuzzy coset of an
bipolar L-fuzzy sub £-HX group ¢}(oP)=(¢(0f)*,0 (xP)") of an £-HX group determined by the element ¢(Y)e 9.
For any Pe 94, o(P)e 9,

D (oY) 97(0”))'(P) = T ()@ (o) (P)
= T(Y) (@P)*(o(P))
= ((YoP))"(o(P))
= (0 (Yo)))*(P)

(@' (V) ¢ @))'P) = (¢ (Yo))'(P)

i) (oY) 9™("))(P) T(o™(Y))(¢ (")) (P)
T(Y)(@P) (o(P))
(YoP)) (o(P))

(@ (YoP))(P)

(@ (Yo))(P)

((@(Y) ¢7("))") (P)
Hence, ¢((Yof)") = (¢(Y) 9™(ef))".
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Theorem 5.3

Let 91 and 9, be any two £-HX groups on G; and Ga. Let p*=((p*)*, (p*) ) be an bipolar L-fuzzy sub ¢-HX group of
an ¢-HX group 91. Let ¢: 81 — 32 be an onto ¢ - HX group anti homomorphism. Let (Xp®)T = ((Xp®)")*, (Xp*)T)") be
an pseudo bipolar L-fuzzy coset of an bipolar L-fuzzy sub ¢-HX group of an £-HX group determined by the element
Xe81. Then o(Xp*)=((@ (Xp*)*, (p(Xp*))) is a pseudo bipolar L-fuzzy coset of an bipolar L-fuzzy sub ¢-HX group
o(PM)=((e (PY)*, (p(p®)?) of an £-HX group determined by the element ¢(X)e32 and @((Xp®)T)=(e(X) ¢(p®))" if
p*=((p*)*, (p*)") has supremum property and p*=((pM*, (p*)) is @-invariant.
Proof

Let p*=((p*)*,(p*) 7) be an bipolar L-fuzzy sub €-HX group of an £-HX group 3 and let
XpNT = ((XpH ), ((Xp*)T)) be an pseudo bipolar L-fuzzy coset of an bipolar L-fuzzy sub ¢-HX group of an £-HX
group determined by the element X e 3. Clearly, o(PM=(e(p™)*, e(p*)) is an bipolar L-fuzzy sub ¢-HX group of 3,
and (@((XpM))= ((e((Xp)M)*, (@((Xp*)T))?) is an pseudo bipolar L-fuzzy coset of an bipolar L-fuzzy sub
L-HX group o(p*)=(o(p*)*,0(p*)") of an £-HX group 9, determined by the element ¢(X)e 9>.
For any Pe 94, o(P)e 9,

) (eX) ()T (0(P)

T(e(X)(9(p*))* (¢(P))
T(X) (p9)* (P)
(Xp*)T)*(P)
(e(Xp“)")*(9(P))
((0(X) o(P NN (0(P)) = (e(Xp)") ((P))
i) ((@X) o(p™)T) (o(P)) T(e(X))(9(p?) (9(P))
TX)(p*) (P)
(Xp*)T)(P)
(@(Xp*)T) (o(P))
((0(X) e(P*)N) (0(P)) = (@(Xp*)T) (o(P))
Hence, (¢(X) (p“)" = o((Xp*)").

Theorem 5.4

Let 91 and 9 be any two £-HX groups on G and G,. Let oP=((wf)*, (wP) ~) be an bipolar L-fuzzy sub ¢-HX group
of an ¢-HX group 9,. Let ¢: 91 — 9, be an onto £ - HX group anti homomorphism. Let (YoP)T = (((YoP)T)*, ((YoP)T))
be an pseudo bipolar L-fuzzy coset of an bipolar L-fuzzy sub ¢-HX group o of an ¢-HX group determined by the
element Ye92. Then ¢ (YoP)=((¢2(YoP))*, (¢X(YwP))") is a pseudo bipolar L-fuzzy coset of an bipolar  L-fuzzy sub
-HX group ¢} of) = ((¢X(®P))*, (¢(wP))?) of an (-HX group determined by the element ¢*(Y)e9: and ¢
H(YoP))=(e™(Y) o (o))"
Proof

Let oP=((oP)*, (o)) be an bipolar L-fuzzy sub £-HX group of an ¢-HX group 9, and let
(YoP)" = ((YoP))*, (YoP)T)") be an pseudo bipolar L-fuzzy coset of an bipolar L-fuzzy sub ¢-HX group of an ¢-HX
group determined by the element Y €9,. Clearly, 0 H®P) = (¢ (wP)", ¢} (wP)") is an bipolar L-fuzzy sub ¢-
HX group of 9; and (@MY P)MN=((02((YOP)))*, (0 ((YwP)T))") is an pseudo bipolar L-fuzzy coset of
an bipolar L-fuzzy sub ¢-HX group ¢Y(oP)=(¢ (0P)*, ¢ (wP)") of an €-HX group 9, determined by the element ¢
1(Y)€81 .
For any Pe 94, o(P)e 92

D (@' () e @))P) =T o) (P)
= T(Y) (@) (o(P))
= (Yo )T) " (o(P))
= (@ (YoP))"(P)
(@ (V) ¢ (")) (P) = (0 (Yo)))*(P)
) (0" o)) P) = T(e™ (V)¢ (")) (P)

T(Y) () (o(P))
((Yo)) (o(P))
(@ (YoP)")(P)
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(@M e @N)P) = (@ (Yoh))(P)
Hence, ¢ ((Yof)T) = (¢(Y) (o))",

V1. Conclusion
Bipolar L-fuzzy coset and pseudo bipolar L-fuzzy coset, are discussed in bipolar L-fuzzy sub £-HX group and
bipolar anti L-fuzzy sub £-HX group and also have been proved their related properties as well as suitable examples.
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