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Abstract

Objectives: The focus of this article is to present the idea of employing com-
plement, union, and intersection and examine these fundamental operations
in both bipolar intuitionistic anti fuzzy (BIAF) ideals. We investigate the con-
ditions of BIAF ideal and BIAF a-ideal of a BP-algebra in this research work.
Comparing the fuzzy set to a bipolar intuitionistic fuzzy set revealed a definite
result. Therefore, the concept of bipolar intuitionistic fuzzy set was defined as
a combination of intuitionistic fuzzy set and bipolar fuzzy set. It provides useful
outcomes for problem analysis. Methods: We provide the conditions for both
BIAF ideals. We also give characterizations of a bipolar intuitionistic fuzzy (BIF)
set. Findings: Implementing the fuzzy theory and ideal theory of a BP-algebra
is the main aim of this study that can represent uncertainty and bipolarity in
data. We consider the methodology as a concept of the BIAF ideals and discuss
the operations. Novelty: The introduction of the BIAF ideals and the thorough
examination of the basic operations constitute the research’s uniqueness. In
BIAF ideals, the study highlighted the concepts of complement, the union of
two BIAF ideals and intersection of two BIAF ideals that can be investigated
to provide more flexibility in analyzing problems. This study is easy to under-
stand, very effective, and appropriate for novices in a variety of professions. In
this article, BIAF ideals play the major role with some basic operations.

2020 MSC: 03E72, 08A72.

Keywords: BP-Algebra; Fuzzy Ideal; Bipolar Fuzzy Ideal; BIAF Ideal; BIAF
a-ldeal

1 Introduction

To deal with the uncertainties in our everyday lives, Zadeh created the idea of fuzzy set
in 1965. In applied mathematics, fuzzy sets are incredibly helpful in solving numerous
problems. Many fuzzy sets of generalization are then shown, as intuitionistic fuzzy
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set and interval valued fuzzy set. K.T.Atanassov introduced the theory of intuitionistic fuzzy set in 1986. As a generalization of
conventional fuzzy set, Zhang first proposed the idea of bipolar fuzzy set in 1994. By combining the concepts of intuitionistic
fuzzy set and bipolar fuzzy set, Ezhilmaran") developed the term bipolar intuitionistic fuzzy set.

The notions of a-ideal, fuzzy o-ideal and bipolar fuzzy a-ideal are defined, and a lot of properties are investigated by Osama
Rashad El Gendy® in 2020. A theoretical analysis of bipolar intuitionistic fuzzy soft ideal was produced by Balamurugan M
et al.®), who described a bipolar intuitionistic fuzzy soft set with a soft set. Natthinee Deetae et al.*) have discussed the ideas
of the neutrosophic bipolar valued fuzzy left (right, interior) ideal. On bipolar intuitionistic fuzzy matrices, Muthuraji et al.®
defined the Hamacher sum, Hamacher product, Hamacher scalar multiplication, and Hamacher exponentiation operations.
Nithyanandham D et al.© introduced the notions of dominance, covering, and matching in bipolar intuitionistic fuzzy graph
(BIFG). Deva N et al. 7 presented the bipolar intuitionistic anti-fuzzy graph (BIAFG). It is stated that the bipolar intuitionistic
fuzzy matrix and its determinant are notions by Deva N. et al.®®), The flexible results of the problems are shown using the
three-dimensional representation of the bipolar intuitionistic fuzzy matrix.

In this study, we intended to present the union of two BIF sets, the intersection of two BIF sets and the complement of the
BIF set. This concept provides a new algebraic tool in many uncertainties. Therefore, the present study introduced BIAF ideal
and BIAF «-ideal of BIF set. In particular, we discussed the complement of BIAF «-ideal, the union of two BIAF «-ideals, and
the intersection of two BIAF a-ideals.

The fuzzy set theory encompasses a variety of fuzzy set extensions, such as interval valued fuzzy set, intuitionistic fuzzy set,
ambiguous set, and others. Group theory, ring theory, graph theory, medical science, social science, computer network, expert
system, decision making are actively researching the theory of BIF set.

2 Methodology

To support the theoretical realm of the BIAF ideals, certain essential definitions were covered in this section.

2.1 Materials

Definition: 2.1
If an algebra (P, ®, O) meets the following axioms, it is referred to as BP-algebra.
Hp&p=0
(i) p® (p®q) = ¢
(ii) (p®7) ® (¢®r) =p®g, forall p, g, reP.
A binary relation ”<” in P can be defined as follows: p < g ifand only if p® ¢ = O.
Example: 2.1(a)
Assume that P = { O, «, 3, 7}. Use the following table to define ® on P:

Table 1.
® O o B 7«
O O o B =~
a o O ~ p
B B v O «
vy v B a O

Then a BP-algebra is (P, ®, O).
Definition: 2.2 ?
Consider the BP-algebra (P, ®, O). The following criteria determine whether a fuzzy set ;1 in P is an anti fuzzy ideal of P.

(i) 1 (0) < u(p)

(i) p(p) < maximum{n (p®q), p(q)} forallp, geP.

Example: 2.2(a)

Let P ={O, o, 5, 7} be a BP-algebra, where example 2.1(a) provides the operation ®. Let the n; < n,< n5 and that n;, n,,
and ng € [0, 1]. The x mapping is defined as

P— [0, 1], according to 11 (O) =n4, pt (@) = ngy, and p (B) = p () = ng. As per the standard computation, p is an anti fuzzy
ideal of P.

Definition: 2.3 ?
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Consider the BP-algebra (P, ®, O). The following criteria determine whether a fuzzy set i, in P is an anti fuzzy a-ideal of
P.

(1) p1o (O) < g, (p)

(i) po, (¢ ®7) < maximum {pu, (p®7), p, (p®q)}, forallp, ¢, reP.

Definition: 2.4

In BP-algebra P, a bipolar fuzzy set A is defined as A = {(p, u%; (p), 1Y (p)) / p€P)}, where uf] : P— [0, 1] and p& : P—
[-1, 0] are mappings.

Definition: 2.5 %)

Any two bipolar fuzzy sets, A = (uf, uY) and B = (15, uy) in P, can be assumed, then it can be defined as:

(i) AN B = {( p, minimum (u%; (p), 5 (p)), maximum (Y (p), 13y (p))) / pEP'}

(i1) A UB = { (p, maximum (15 (p) , w5 (p)), minimum (u (p), u} (p))) / p P}

Definition: 2.6

Ifa bipolar fuzzy set A = (uf;, ;1Y) of BP-algebra P meets the following criteria, it is referred to as a bipolar anti fuzzy (BAF)
ideal of P.

(i) iy (0) < py (p) and py (0) = pY (p)

(ii)  (p) < maximum { % (p®@q), 1 (q)}

(iit) u& (p) > minimum{p (p®q), ,UX( )}, for all p, g€ P.

Example: 2.6(a)

Example 2.1(a) provides the operation ® for a BP-algebra P = {O, a, 3, v}. We define a bipolar fuzzy set A = (uf], 1Y) by

0O « By
P _
”A‘< 03 03 0.7 0.7 )and

N _ 0 «Q B Y
Fa 06 —06 —08 —08 )

The usual calculation gives that A = (%, 1u2Y) is a BAF ideal of P.
Definition: 2.7
If a bipolar fuzzy set A = (,ua e ) of BP-algebra P meets the following criteria, then it is referred to as a BAF a-ideal

of P.

() uk (0) <k (p)and ugA (0) = ul (p)

(ii) ugA (¢®7) < maximum {,ua (p®T), ulajA (p®q)}

(iii) ug (g®r) > mmzmum{ua (p@®r), ,uJaVA (p@®q)}, forallp, ¢, reP.

Definition: 2.8

The definition of a BIF set A of BP-algebra P is

{(p.uty (0), 1 (p), vE () .V (p)) IpEP}, where ufy : P — [0, 1], plY : P — [—1, 0],

v P —0, 1], v : P — [—1, 0] are mappings, and therefore, it fulfills

0 <k (p) +vh (p) <land-1 <l (p) +v) (p) <O0.

2.2 Methods

Definition: 2.9
Assuming A and B are any two BIF sets in P, we define
1) ANB={(p minimum (MA (p), MB (p )) maximum (/AX (p), Mg (P))s
maximum (1/5 (p), vE (p)), minimum {Z/A (p), vy (p))) / peP}
(ii) A U B = {(p, maximum (,uA (p), uB (p)), minimum (uﬁ (p), ,ug (p),
minil_num ¥ (p), vE (p)), maximum {vY (p),v¥ (p))) / pe P}

(iii) A = {(pJ/,I: (p) VA (p), MA (p) YA (p)) / peP}.
Definition: 2.10
In BP-algebra, BIF set A = {uf{ , ug , 1/5 , Z/IJX / p€ P }.1f a BIAF ideal of P meets the following criteria, such as:
(i) iy (0) < ply (p) and iy (O) = pY (p)
(ii) 1y (p) < maximum{pYy (p®q), pk (0)}
(i) 1 (p) > minimum {3 (@), w3 (0))
(iv) v (0) > vE (p) and v (0) < v (p)
) vE (p) > minimum {VA (p®q), vi(g}
i) v (p) < maximum {v§ (p®q), v (¢)}, forall p, g€ P.

v
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Example: 2.10(a)

Let P = {O, «a, (8, v} be a BP-algebra, where example 2.1(a) provides the operation ®. We define a BIF set A =

P N P N
{1, > V4,V 4}, Where

P_ 0O « g v JP O «
Ha 03 03 07 07 A

Definition: 2.11

0.5 0.5

N: O @ B Y VN: O
Ha 06 —0.6 —0.8 —0.8 A 0.3

The usual calculation gives that A = {u %, u&Y, V%, v} is a BIAF ideal of P.

—0.3

IfaBIFset A={(p, uf, (p), 1l (), vE (p),vX (p))/pEP}, of BP-algebra P meets the following criteria, it is referred

(e 1Ty

to as a BIAF «-ideal of P.
(i) uk (0) <pk (p)and ul (0) > pud ()
(ii) u&y , (¢ ®7) <mazimum {pf (p®7), pf (P®q)}
(i) Y, (¢ ®r) > minimum {u (p@7), pd (p@®q)}
) vy, (0)2vg, (p)and v (0)<vi (p)
(v) ijA (g ®r)> mz’nimum{uf; (p®T), V(I;A (p®q)}

(vi) Vé\]A (g®r) < maximum{yé\; (p®T), I/EZXVA (p®q )}, forallp, ¢, reP.

3 Results and Discussion

In this section, we proved the following main theorems.

Result: 3.1

A = A is a BIAF ideal of BP-algebra P if A is a BIAF ideal of P.
Proof: Let A be a BIAF ideal of P. Consider O, p, g€ A.

a) Now - r =uf (0) < uf (p).
HF v fia (0) < piy (p)
A (0)
Therefore p1 - »
A Suf{(p)N ~
Now i -~ =pu'a (O) > iy (p).
Vo @20
©)

Therefore 1 - ~ .
A (0)zpf(p)

b)Nowp_r = iy (p) < maximum { iy (p®q), 1y (q)}.
p)=v_-p
A (p)
Therefore - »  maximum { u% (p®q), pf (9)}.
A (p)<
Q) Now pi = 1y (p) > minimum { Y (p®q), i (9)}.
pP)=V_N
A (p)
Therefore - ~ minimum { u& (p®q), py (¢)}
A (p)=
d) Nowv_»r =vE(0)>vE (p).
2 00 4 (0)=vy(p)
A (O
Therefore v- r
A (O)2vf(p)
Now v-~ =vlY (0) < v (p)
(O)=p_nN
A (0)
Therefore v_ ~
A (O)<vi(p)
e) Nowv_p =v¥ (p) >minimum{v§ (p®q), v¥ (q)}
A (p)=u:‘p<
p)
Therefore v_»  minimum{v% (p®q), v% (¢)}.
A (p)=
f) Now v-w~ =vlY (p) < maximum {v} (p®q), vY (¢)}
A (P):HAN :
(p
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Therefore v- ~
A (p)<mazimum {v](p®q), v} (9)}

Therefore Z = A is a BIAF ideal of P.

Result: 3.2

A BIAF ideal of P is once more formed by the intersection of any two BIAF ideals of BP-algebra P.
Proof: Let A and B be two BIAF ideals of P.
Consider O, p, g€ ANB =0, p, g€ A and O, p, g€ B.
a) Now p* ,  -(0) = minimum {p* , (0),u* 5(0)}
< minimum { 2 (p), p5 (p)}=pk 5 ().
Therefore % 5 (0) < ki 5 (p).
Now p&Y 5 (O) = maximum { u Y (0), % (0)}
>maximum { p (p), u¥ (P)}=pinp (p) -

Therefore u2 5 (0) > ply - 5 ().
b) Now . (p) = minimum {u* , (p), u” 5 (p)}
<minimum { (17, (p©q) {n” 4(0)},  maximum{® (p©). " ()}
=mazimum {{uf (p®q), pE (p®q)}, minimum{uh (¢), n5(q)}}
=maximum { u5 5 (p®q), 1k 5 (@)}

Therefore pily 5 (p) < max { pily g (P®@q), plsrp5 (0)}
¢) Now puY 5(p) = mazimum {u} (p), n3(p)}
>maximum { {p} (p@q), ply (¢)}, minimum{py (p®q), uy (q)}}
= minimum{{ug (p®q), ,ug (p®q)}, maximum{u% (q), #g (@)}}
= minimum { MXQB (r®q), :UJXQB (@)}

Therefore pY 5 (p) > min { NXQB P®q), uinp (@)}
d) Now v 5 (0) = maximum { VA (0), vE(0)}
>maximum { v% (p), Vi (p 5} =vE 5 D).
Therefore v5 5 (0) > v 5 (p)
Now v 5 (0) = minimum {va (O) , vg (O)}
<minimum { % (p), VB ()} =vinp (D).
Therefore v 5 (0) < vl 5 (p).
e) Now VﬁmB(p) mazimum {vE (p), vE(p)
>maximum {{VA (p®q), v ( )} {vE(p®q), vE(g)}}
= minimum{{ Z/A Lp®q), Vp (p®Q)} ) {V,IZ(Q) ) VE(Q)}}
= minimum { v 5 (p®q), VAmB (9)}-
Therefore % 5 (p) > min { VAmB (P®‘1)v vins (@)
f) Now v 5(p) = minimum {UA (p), vp (p)}
<minimum {v{ {(p®q),v} (q)}, {VB p®q),vg (q)}
= maximum { minimum {Z/A p®q),vy (p ®Q)} , manimum {VAN(Q)7 Vg((l)}}}
=maximum { v} 5 (p®q), v, 5 (9)}.
Therefore v} 5 (p) <max{v 5 (p®q), VY 5 (a)}
Hence intersection of any two BIAF ideals of P is again a BIAF ideal of P.

Result: 3.3

Union of any two BIAF ideals of BP-algebra P is a BIAF ideal of P if either is contained in the other.

Proof: Let A and B be two BIAF ideals of P.
fACB=AUB=BandifBCA=AUB=A.

Consider O, p, g¢ AUB =0, p,qc Aor O, p,qge B

a) Now pf] | 5 (0) = maximum { p%; (O), pk(0)}

< maximum { 1y (p), pg (p)}= 1,5 ().

Therefore p%y 5 (0) < ki 5 (p) .

Now Y 5 (O) = minimum { &y (O), p&(0)}

> minimum { @y (p), py )} = pl,5p)
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Therefore uY 5 (0) > u¥ 5 (p) .
b) Now ]| 5 (p) = maximum { uy (O), pX (O)}
>maximum { {ui (p®q), M§ (p®q), maximum{ui(q), HE(Q)}}
= =maximum { NiuB(p ®q), /‘,IZUB(OD }
Therefore p® , o (p) < max{p® , o (0®q), ¥, 5@}
¢) Now uﬁuB (p) = minimum { 1Y (p), ©& (p)}
> minimum { minimum{u (p®q), u (q)}, minimum{uy (p®q), ul (9}
= minimum {mim’mum{ug (p®q), Mg r® Q)}7 minimum{uﬁ (q), Ng (@}
= minimum { ,uXUB (p®q), ,Mgug (@)}
Therefore ;1% | (p) > minimum { Mi\{ug (P®q), piop (@)}
d) Now % 5 (O) = minimum { VA (0), vE(0)}
>minimum { v4 (p), vE (p)}=v 5 (p).
Therefore v 5 (0) >vE 5 (p)
Now v 5 (0) = maximum {va (O), vy (0)}
<maximum { v (p), VB 5 (}=vi,5 /).
Therefore v} 5 (0) < v 5 (p).
e) Now VfuB(p) MINTMUM {VA (p), v (P )}
>minimum {minimum {UA P® q ,l/i( } , minimum {Vg(P ® q), l/g(q)}}
= minimum { minimum {V}Z (p®q), Vg( q)} , minimum {V,IZ(Q)J/E
= minimum { VEUB (p®q), V,IzuB (@)}
Therefore v5 5 (p) >min{vE 5 (p®q), vE 5 (@)}
£) Now v 5 (p) = maximum { v (p), v¥ (p)}
gmaximum{max{u%(p@g),l/g(q)}; maX{VB P®q), }}}
= maximum { max {vY (® ),y (®)}, max{v() Vg()}}}
=maximum { v} ; (p@q), v 5 (@)}
Therefore v, 5 (p) <maximum { v} 5 (P®q), v 5 (q)}
Therefore A U B is a BIAF ideal of P.

Result: 3.4

A = Ais a BIAF a-ideal of BP-algebra P if A is a BIAF a-ideal of P.
Proof: Let A be a BIAF a-ideal of P. Consider O, p, ¢, r€ A.

a) Now HaL(0)=v,p o= MgA (0) < MgA (p)-
B

Therefore HaL(O)<pl, (p)

N — =N N
Now Maf(0> = l/ai(o) =iy, (0) = pg , (p).
Therefore p1,~ N(O)zpl, (p) *

b) Now 7(q®7“) =V P(q®,~) HSA (g®7)

< max{ ua (p®r), uaA (r®q)}.

Therefore Mo P (q®r)<maac{,u,aA peT), ;LEA (p®q)}-

¢) Now Had(qor)= =uf, (q®7)

—”ag(qw)
>min{ py (p@®r), pl (p®q)}.

Therefore p1,~ Nger)zmin{ul, (p&r), ul, (p®q)}:

d) Now llaj(O) Ma;( )= VPA (0)> VOILDA (p) -

(e

Therefore v, r (o), r
Z(0)zvg

L)
Now Va%(o):“alﬂm - V‘I"VA <O) < V‘INVA (p) :
A
Therefore v .
: a%(omﬁ (»)
e) Now Vai(q(@r) = <q®r) =vP (q@r)
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Zmin{qu(®)7V§A<®)}
Thereforel/ P<®)>m1n{VaA(®)a aA(®)}
=v) (q@r)

< max {vY, ( @)wéXA(@)}
Therefore v, N

f) Now v, (4B =, N g,

N(@)smax{vl, <®>,u£’A<®>}}'
Therefore == A is also a BIAF «-ideal of P.

Result: 3.5

A BIAF «-ideal of P is once more formed by the intersection of any two BIAF
a-ideals of BP-algebra P.
Proof: Let A and B be two BIAF «-ideals of P.
Consider O, p, ¢, 7€ ANB=-0, p,q, 7€ Aand O, p, q, r€ B.

a) Now p” _ , -(0) = mimimum { uPaA(O),,uP (0)} <minimum{ut  (p), u

<minimum { /~L£A (p), /U'SB (p)h= 'ugAmB (p).
Therefore iy, (0) <upk (p).
Now ,ugAmg (O) = maximum { u&VA (0), M(JJB (0)}
>maximum { ,ugA (p), ,UgB (P)H= MQAQB (p).

Therefore ugm (0) > MQNMB ()
b) Now MSMB (q®T) = minimum {,qu (g®r), “53 (g@®r)}
< minimum{{”  (p@®7),n” (p®q)}
mazimum{ pf (p@r), pf (p®@q)}
= maximum {{,ugA (p®r), '“53 (p®r)}
mim’mum{ugA (p®q), /‘53 (r®q)}}

= maximum { ugmB (p®r), MQPMB (p®q)}

Therefore uame (g®7r) << mazimum {MSAQB (p®7), MSAQB (p@®q)}.
O Now (16 7) = mazimum {u, (4©1). #, (¢@7)}
>{ mazimum { uNaA(pGBT), MNaA (r®q)},
= minimum{{{p) (p®7), pl (p®r)}

mazimum{upl (p®q), ul (P®QN

= minimum { Y, (p@r), pl,  (p@q)}

Therefore MQMB (¢g®7r) > min { ugm (p®r), MgAmB (P®q)}.
d) Now v, 4 5(0) = mazimumv? , (0),vf] (0)} >mazimum {v"”, (p),vE (p)}=
Therefore 1/5 . (0)>vE  (p).

Xp @ ap

Now»,, (0) = minimum (), (0), v2, (0)
<minimum { v} (p), vJ (p )}— Vo uos (D)-
Therefore v (0) < VaAmB (p)-

VPaAnB(q@)T) = mazimum {vF , 4 (q@®7), v plg@7)}

> mazimum{{v" , 4 (p@®r), v¥ 4 (P® )},

{(vPoser), Vpas(pé@q)}}

= manimum {{ VPaA(pGBT) ap@®n)t, (v alp®q), vF 5(p®q)}}
= minimum { I/aA ,per), v aAmB (p@q)}

Therefore I/fAnB (¢®r) > minimum { v aA % (p®7r), aAmB (p®q)}.

VNaAﬂB(q@)r) = mmzmum{l/ aA(qGBT)a NQB((]@T)}
< mznlmum{{VNaA(p®T) aA(p®Q>}a

f) Now {V aB(P®T), v p(p®q)}
= mazximum {{u aA(p@r),
{V aA(p®q) aB(p®Q)}

e) Now

}
vNoglp@r)},
}

(p)}}

VPozAﬂB(p)

= p

P

aAUB(p)
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= maximum { v oums (p®Tr), VéVAmB (p@ q)} .
Therefore Z/N ., (@®7) < maximum { VaAmB (p®r), ué\’AmB (p®q)}.
Hence intersection of any two BIAF a-ideals of P is again a BIAF a-ideal of P.

Result: 3.6

Union of any two BIAF «a-ideals of BP-algebra P is also a BIAF «a-ideal of P if either is contained in the other.
Proof: Let A and B be two BIAF «a-ideals of P.
IfACB=— AUB=BandifBCA=—AUB=A.
Consider O, p, ¢, 7¢e AUB =0, p,q, 7€ Aor O, p,q, 7€ B
a)Now u” (0) = mazimum {u® _ ,(0),u” _,(0)}
<maximum { ,USA (p), MEB ()}t = l‘gAuB (p)
Therefore uPaAUB(O) < MPQAUB(Z?)
Now ,ugAUB (O) = minimum { #QA (0), fo\fB (0)}
>minimum { ugA (»), Nix\rB (p)} = 'uOéNAUB (p)-
Therefore u  (0)>pul (p).
b)Now pu  , o(qg®r) = mazimum{u® ,(q@7), u¥ plq®7r)}
< maximum {( uf (p@r), uk (p®q)},
mazimum{ pf (p@r), pk_ (p@q)}}
= maximum { {MEA (p®r), /“‘1;3 (p@®r)},
mamimum{qu (r®q), uEB (r®q)}}
=maximum { M(I;AuB (p®T1), MEAUB (p®q)}.
Therefore | (q®r) < maximum { g, (p@®7), nf,  (p®q)}
c) Now ugm (¢®r) = minimum {MgA (q®T7), MQB (g®r)}
> minimum {minimum { ud, p®r), pll, (p@q)},
manimum{ ua (p®r), MQB (r®q)}
= minimum { mzmmum{ua (p®T), M,JIVB (p®r)},
mzmmum{uaA P®q), MaB (r®q)t}
=minimum { /LQAUB (p®T), MgAUB (p®q)}
Therefore u (¢@®7) >minimum { ), (p®r), pl (p®q)}
d) Now Vol?AUB (O) = minimum { I/,fA (0), VOI?B (0)}
>minimum { v (p), v5 (0)}=vE _(p)
Therefore vl (O)>vE  (p).
AUB AUB
Now V(IIVAUB (0)= maximum { VN (O>7 VéVB (0)}
<maximum { VéVA (p), v ( )= aAUB (p)-
Therefore Vé‘VAuB (0) < VQAUB (p).
VPaAvB<q®T) mlnimum{VPaA(q(@T)a VPaB(qGBT)}
> minimum{{vF ,s(p®7),vT A (p®q),
e Now {v”, gp@r), v, g(p®q)}
= minimum { { I/PaA(p@)T), vP  slp®r)},
{vr" aA(p®Q) Psp®q)}}
= minimum { v, aA . (p®Tr), VEA " (P®Q)}-
Therefore VP ., (q®7) > minimum { VQA L (p®r), VgAUB <P® )}
) Now yéVAUB (q®r) maximum { v} L (g® r), l/éVB (g®r)}
{V aA(p®r)a v aA(p®q)}

Noser), vN 5(r®q)}}
mammum{{VNaA(p@?") NaB(p®r)}7

{V aA(p®q> aB(p®q)}
= maximum { v Q‘AUB (p®r), aAuB (p®q)}

< maximum { {v
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Therefore v
AUB

Therefore A U B is a BIAF «-ideal of P.

(¢®r) <maximum { v} (p®r), vy (p®q)}

XAUB

4 Conclusion

Bipolarity is a significant factor in applied mathematics. Many intriguing research areas have emerged from the combination of
intuitionistic set theory and bipolar fuzzy set theory. This paper discussed some fundamental operations on the topic of BIAF
ideal and «v-ideal, as well as the transformation of bipolar fuzzy set theories to BIF set theories. It is our belief that the research
can generate further new topics. In conclusion, we presented the criteria for a BIAF ideal and a-ideal. It will be possible to apply
these definitions and basic findings to many algebraic structures in the future. The BIAF ideals could be used for other research
work. We hope our findings in this work will provide a basis for future research.
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