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1. Introduction

The concept of fuzzy sets was initiated by L. A. Zadeh [17] then it has become
a vigorous area of research in engineering, medical science, graph theory. S. S. Ahn
[2] gave the idea of BP-algebra. Bipolar valued fuzzy sets was commenced by K.
J. Lee [7] are an extension of fuzzy sets whose positive membership degree range
is enlarged from the interval [0, 1] to [-1, 1]. In a bipolar valued fuzzy set, the
membership degree 0 means that the elements are irrelevant to the corresponding
property, the positive membership degree (0, 1] indicates that elements somewhat
satisfy the property and the negative membership degree [-1, 0) indicates that
elements somewhat satisfy the implicit counter property. The author W. R. Zhang
[18] introduced the concept of bipolar fuzzy sets as a generalization of fuzzy sets in
1998. K. Chakrabarthy and Biswas R. Nanda [3] investigated note on union and
intersection of intuitionistic fuzzy sets. A. Rajeshkumar [16] was analyzed fuzzy
groups and level subgroups. M. Palanivelrajan and S. Nandakumar [15] introduced
the definition and some operations of intuitionistic fuzzy primary and semiprimary
ideal. K. Gunasekaran, S. Nandakumar and S. Sivakaminathan [4] introduced the
definition of bipolar intuitionistic fuzzy ideal of a BP-algebra.

2. Preliminaries

Definition 2.1. Let A and B be any two bipolar intuitionistic fuzzy set A =
(i, it vi, vy) and B = (ug, iy, v, v ) in X, we define

(i) AN B = {(z, min(uf (), (), max(u (x), u}(x)), max(v(z), v (x)).
min(vy (z),vg (z)))/z € X}

(ii) AU B = {(z, max(pj(x), pj(«)), min(p} (v), p3 (), min(vg(z), vg(z)),
maz(vy (z), vg (x)))/z € X}

(iii) A = {(z, v} (2),vq (2), pi (@), pi () /z € X}.

Definition 2.2. A bipolar intuitionistic fuzzy set A = {uf, u?¥, vi v /x € X}
of BP-algebra X is called a bipolar intuitionistic fuzzy ideal of X if it satisfies the
following conditions:

(i) 15 (0) > 5 (x) and 1 (0) < i (x)

(i) MA( ) > min{pf(z xy), ni(y)}

(iii) py () < max{py(x = y), 1y (y)} () v4(0)
(v) vi(z) < max{vy(z *y),vi(y)} (vi) vi(z) =
r,y € X.

< v ( ) and VA(U) > vj(z)

{ A (= y),vi (y)}, for all

Definition 2.3. A bipolar intuitionistic fuzzy set A = {uf, u?¥, vy v /x € X} of
BP-algebra X s called a bipolar intuitionistic anti fuzzy ideal of X if it satisfies
the following conditions:
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(i) s (ZE) mlH{MA ( y),uﬁ(y }
(iv) v (0) = vi(z) and v (0) <

(v) vi(x) = min{vy (x + y), vi(y)}

(vi) v} () < max{vh (z *y), vy (y)}, for all z,y € X.

Definition 2.4. Let A is a bipolar intuitionistic fuzzy set of X, then the necessity
operator O is defined by JA = {(z, u% (z), u¥ (x), 1 — pk(z), =1 — uf¥ (x))/z € X}.
Definition 2.5. Let A is a bipolar intuitionistic fuzzy set of X, then the possibility
operator § is defined by OA = {(x,1 — v{(z),—1 — v (x),v{(x), v} (z))/z € X}.

3. Operations on Bipolar Intuitionistic Fuzzy Ideal

Theorem 3.1. If A is a bipolar intuitionistic fuzzy ideal of X, then [JA is a bipolar
intuitionistic fuzzy ideal of X.
Proof. Given A is a bipolar intuitionistic fuzzy ideal of X. Consider 0, z,y € A.

(i) Now w5, (0) = jh(0) > w5 (2) = b (). Therefore uf4(0) > &, (x).
Now u,(0) = j§(0) < i (@) = (). Thercfore 1i¥4(0) < & (x).

(i) Now pf,(x) = ph(x) > min{pu](z « y), ph(y)} = min{uf,(z « y), uh4(y)}-
Therefore pifi,(v) > min{ufi, (v * y), pia(y)}-
Ny

(iii) Now pfj,(x) = plY (z) < max{pl) (z *y), 14 (y )} = max{u,(z * y), pha(y)}-

Therefore u, (x) < max{u, (x * y), u (y)}.

(iv) Now v5,(0) =1 — pu4(0) <1 — pf(x) = vh,(x). Therefore v5,(0) < vk ().

Now 154 (0) = —1 — 13(0) > —1 - 3 (2) = 1% (2).
Therefore v, (0) > v, (z).

(v) Now vf (z) =1 — pli(z) < max{1 — ph(z xy),1 — pk(y)}
= max{vh,(z *y), vi,(y)}-
Therefore VSA({E) < maX{VéDA(ZU * ), VSA(?J)}-

(vi) Now vfjy(x) = =1 — p{ (x) = min{—1 — p(x*y), =1 — ui ()}

= min{vi,(z * y), 5. (y)}.
Therefore v, (z) > min{vy,(z * v), vi,(y)}.

Therefore [JA is a bipolar intuitionistic fuzzy ideal of X.

Theorem 3.2. If A and B are bipolar intuitionistic fuzzy ideal of X, then O(AN
B) =0OANOB is also a bipolar intuitionistic fuzzy ideal of X.
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Proof. Let A and B are bipolar intuitionistic fuzzy ideal of X. Consider 0, z,y €
AN B then 0,z,y € Aand 0,z,y € B.

(i) Now Ng(AmB)( ) = N(AmB (0) = min{u}(0), u5(0)}
> min{pfy (), p(x)} = min{uf, (), pEp(x)}
= (it arop(@)-
Therefore (1fi 4 (0) = 5 an0p()
Now 1 anp) (0) = piinp(0) = max{u (0), 5 (0)}
< max{p (z), p (x)} = max{uj,(x), niip(r)}

= [itanop(2).
Therefore pf 4p)(0) < p(EANDB)Y (2).

(ii) Now MS(AmB)(l') = :ugDAmB) () = min{p}s (v), ppp(x)}
> min{min{u% (z * y), 1t (y)}, min{ming(x x 1), u5(y)}}
= min{min{zfy (z * y), uj;(x * y)}, min{pf (y), §( )3}
= min{min{pf, (x * ), ubp (@ * y)}, min{ub (), ubp(v)}}
= min{#éAmDB(x *Y), MgAmDB(y)}-
Therefore NE(AmB) () > min{pfaqgp(@ * y), bEanop )}

P
A
P
B

o~~~

(i) Now s (2) = 1o () = max{u (). ¥ (2))

< max{max{p} (z * y), u (y) }, max{py (x * y), p3y (y) }}
= max{max{} (z * y), p3 (v * y) }, max{p} (v), u3 (y) }}

= max{max{ufi, (2 * y), utp(z * y)}, max{ud 4 (y), up(y)} }

N = maX{MgAmDB(jg *Y), i an0m (szJ)}
Therefore pum 4np () < max{pugannp( * Y): ko anos W) }-

(iv) Now Vg(AmB)(O) =1—plp(0) =1- NE(AOB)(O)
<1~ pfarop(®) = vhanos(@)-
Therefore VD(AHB 0) < vk o5 ().
Now VD(AmB)(O) = —1— plp(0) = -1~ :U’EI(AﬂB)<O>

- —1- ,ugNAmDB( ) = VDAmDB( )
Therefore v5 45)(0) = voanop(® ).

(v) Now VéID(AmB) (v) =1 — plirp(e) =1~ MS(AOB)(x)
< max{l — NéAmDB(I *y), 1 — MSAODB(Q)}

= maX{VéIDAﬁDB(x *y), VgAmDB(y)}'
Therefore Vél)(AﬂB) () < max{vhsqop(@ * y), vhanop ()}
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(vi) Now V]DV(AHB) (r) = =1 — phirple) = =1 — Mg(AmB) ()
> min{—1— u (2 *y), =1 — ulaq05Y)}
= min{vyop(@ *y), 405 ) }-
Therefore Vg(AmB)(:v) > min{vuqop(7 * ), Wanos (W) }-

Therefore (A N B) = OANOB is a bipolar intuitionistic fuzzy ideal of X.

Theorem 3.3. If A is a bipolar intuitionistic fuzzy ideal of X, then QA is a bipolar
intuitionistic fuzzy ideal of X.
Proof. Given A is a bipolar intuitionistic fuzzy ideal of X. Consider 0, x,y € A.

(i) Now pgs(0) =1 = v (0) = 1 — vi(z) = pga(x).
Therefore pf,(0) > pf 4 (z).
Now 4 (0) = —1 — w3 (0) < —1 — v (2) = sl (2).
Therefore ), (0) < pd,(z).

(if) Now pigy(w) =1 - pr(x) > min{Pl —vi(z*y), 1 —vi(y)}
= min{sg (¢ ), y4(Y)}-
Therefore pfy(z) > min{ufa(z * y), ufa(y)}-

(iii) Now ud,(z) = —1 — u]g(x) < ma]};{—l —vy(zxy), =1 —vi(y)}.
= max{py,(z *y), tos(y)}-
Therefore pf),(z) < max{ud,(z *y), ud4(y)}-

(iv) Now vf,(0) = v5(0) < vh(2) = v, ().
Therefore v{,(0) < vf,(z).
Now 12,(0) = v(0) = 17 (x) = v, a)
Therefore 1, (0) > v, (z).

(v) Now v{,(x)

=

vh (z) < max{vy(z *y), vy (y)}-
max{v,(z *y), v5(y)}.
Therefore VéDA z) < max{l/gA(x * ), V&(y)}-

(vi) Now vy (z) = vl () > min{v} (z * y), v} (y)}.
= min{yéVA(x *Y), VéVA(y)}-
Therefore v, (x) > min{v, (z * y), v (y) }-
Therefore QA is a bipolar intuitionistic fuzzy ideal of X.

Theorem 3.4. If A and B are bipolar intuitionistic fuzzy ideal of X, then G(AN
B) = 0AN OB is also a bipolar intuitionistic fuzzy ideal of X.

Proof. Let A and B are bipolar intuitionistic fuzzy ideal of X. Consider 0, x,y €
AN B then 0,z,y € Aand 0,z,y € B.
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1= vnp(0) = 1 — max{v}(0), v5(0)}

> 1 — max{vf (@), v (2)} = 1 - max{v}, (@), vs(x))

LT - VgAm%B(m) = [t 4n05(T)-
Therefore fig4np)(0) = Hoanon(T)-

(1) Now 1 4np(0) =

Now ,uéV(AmB)(O) = —1—-vY 5(0) = =1 — min{vY (0), 25 (0)}
< —1—min{v (2),v] (z)} = =1 — min{v{,(z), V)5 (x)}
N =—-1- V%AOOB(x) NéVAmOB( )-
Therefore :LLQ(AOB)(O) < //LOAQQB(‘I)
1 —vip(r) = 1 — max{v}(v),vg(z)}

(if) Now 11 4 (7) =
> 1 — max{min{v} (z x y), v} (y) }, min{vg (z * y), v (y) } }
=1 — min{max{v{,(z x y), vi(x * y)}, max{v{,(v), v)5(y)}
=1- min{z/gAmQB(Ji *Y), VgAmoB(y)}
=min{l — v} 1nop5(@*y), 1 — visn0p(y)}
= min{#é’mog(x *Y), /‘gAﬂoB(y)}
Therefore ,ug(AOB) () > min{pfanop (T * ), o anon(¥)}-

1= Y p(e) = —1 — min{w} (), v ()}
—1 —min{max{v} (v *y), v} (y) }, max{vg (v *y), v (y) } }
—1- max{mln{VQA(x*y) VoB(x*y>} mm{VoA(y) V<>B<y)}

—-1- maX{VéVAﬂOB(x *Y), VéVAmoBS\ZIJ)}
—1 = Vanos(¥)}

(iii) Now uéV(AﬁB) () =
<

= max{—}% — Voaron(® *Ny)>
N — max{qumOBg\]x * ), NoAmoBg\Z/)}
Therefore i3 4qp) (z) < min{pgsno (T * ¥), oanos(Y)}-

(iv) Now v 45(0) = v{4np(0) = max{r}(0), v (0)}
< max{vj (), v (1)} = max{vgy (z), vp(z)}
= V5ano5(1).

Therefore 1§ 4-5)(0) < V{4nop(®)-

Now 14 (0) = 14 (0) = min{w ¥ (0), S (0))

> min{v (v), v (2)} = min{ugy (v), vop (1)}
= Vyanon(L)-

Therefore V<]>V(AOB)(0) > v4non(@).

(V) Now v 4np(2) = v 4np(x) = max{v)(z), v (z)}
< max{max{v} (z * y), v} (y)}, max{vg (z * y), v5 (y)}}
= max{max{v&(x *Y), VgB( *Y)}, maX{VoA( ), VOB(y)}}
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, = max{ygAmQB(g‘ * ), VgAmoBng)}
Therefore v 40 p) (%) < max{vy (T *y), Vyanp(y)}-

(Vi) Now v 1p () = viunp(z) = min{v} (z), vg ()}
> min{min{o (x + ), v ()}, min{o (x * ), v¥ ()1}
= min{min{v3 (z * y), vip(z * y) }, min{vdy (y), v{p(y) }}
= min{vnop(% * ¥), Viunon ()}
Therefore V<]>\EAmB) (z) > min{v)ynp(@ *y), vnsW)}

Therefore O(AN B) = QAN OB is also a bipolar intuitionistic fuzzy ideal of X.

Theorem 3.5. If A is a bipolar intuitionistic fuzzy ideal of X, then OOJA = A
1s a bipolar intuitionistic fuzzy ideal of X.
Proof. Given A is a bipolar intuitionistic fuzzy ideal of X. Consider 0,z,y € A.

(i) Now pf,(0) = puf4(0) = p(0) > phi(z) = pha().
Therefore pf5,4(0) > pfis (@)
Now :ugDA(O) MDA(O) M%(O) < g ( ) = NgA(x)'
Therefore ;fj7,4(0) < pfjs(@).

(i) Now pba(z) = pha(z) = ph(z) > min{pf(z * y), pi(y)}
= min{pf 4 (z x y), b4 (y)}.
Therefore pfin 4 (z) > min{pf, (x + y), ub4(y)}-

(iil) Now pfi,(2) = piis(z) = pdi (x) < max{p} (z *y), ui (y)}
= max{ud(z * y), uN,(y)}.
Therefore ply, () < max{ui,(z *y), uda(y)}-

(iv) Now vf1,(0) =1 — pf,(0) =1 — pk(0)
< 1—pi(z) = vy ().
Therefore v ,(0) < vh,(z).
Now 135,(0) = =1 — 4 (0) = —1 — ()
> 1 —p () = v, ().
Therefore v ,(0) > v, ().

(V) Now vipa(e) =1 — pfa(x) =1 = pi(z)
< max{1 — pi(z xy), 1 — pi(y)}
= max{vf, (z % y), via(y) }-
Therefore v, (z) < max{vE,(z xy), vE.(y)}.



436 South FEast Asian J. of Mathematics and Mathematical Sciences

(vi) Now v, (z) = =1 — pf,(x) = =1 — pl ()
> min{—1— pulY(z*y),1 — p(y)}
= min{v8,(z * y), ui. () }-
Therefore v, () > min{vd, (z « y), v, (y)}-

Therefore LIJA = [JA is a bipolar intuitionistic fuzzy ideal of X.

Theorem 3.6. If A is a bipolar intuitionistic fuzzy ideal of X, then OOA = QA
18 a bipolar intuitionistic fuzzy ideal of X.
Proof. Given A is a bipolar intuitionistic fuzzy ideal of X. Consider 0, z,y € A.

(5) Now jEos(0) = #24(0) = 1 — £ (0) > 1 — vE () = uEs (o).
Therefore pif,,(0) > p
Now NgoA(O) = MéVA(O)

A(0) < =1 —vi(x) = pga ().
Therefore pf, 4(0) < p

<> <
£ 87
|
—_
|
]
b

(i) Now phoa(x) = pia(z) =1 —vi(x)
> min{l — vi(z*y),1 —vi(y)}
= min{pfs (@ * ), 154 (y)}-
Therefore pf, 4(z) > min{u,(z * y), uba(y)}-

(iii) Now pl,,(2) = pud,(z) = =1 — v} (z)
<max{—-1—v¥(zxy),—1—vi(y)}
= max{ud,(x *y), ud(y)}-

Therefore ,ugoA(x) < max{uéVA(x *Y), MéVA(y)}‘

(iv) Now u5,,(0) = 1= £,(0) = 1= [1 = W£(0)] = V(O
S va() = vu(e)
Therefore v, ,(0) < v, (x).
Now 1%,4(0) = =1 = dy(0) = —1 = [-1 = g} (0)] = 1Y(0)
> vy (z) = vy ()
Therefore v, 1(0) > v, (z).

(v) Now vfjy,(2) =1 — pfu(x) = 1 = [1 — vi(z)] = vj(2)
< max{vA”(z * y), v} (y)} = max{v, (v xy),vi1(y)}.
Therefore vl 4(x) < max{v{,(z *y),v{,(y)}.

(Vi) Now vy 4(x) = =1 = pga(z) = =1 — [=1 = v (2)] = v} (x)
> min{vA™ (2 x y), v (y)} = min{vg, (z + ), v, (y)}-
Therefore v, 4 (z) > min{vy(z * y), v[4(v)}.
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Therefore CJO0A = QA is a bipolar intuitionistic fuzzy ideal of X.

Theorem 3.7. If A is a bipolar intuitionistic fuzzy ideal of X, then OUJA = A
15 a bipolar intuitionistic fuzzy ideal of X.
Proof. Given A is a bipolar intuitionistic fuzzy ideal of X. Consider 0,z,y € A.

(i) Now pf,(0) =1 —15,(0) =1 = [1 — ph(0)] = ph(0) > phi(x) = ph ().
Therefore 1if14(0) > pify ().
Now uéVuA(O) —1-v8,(0) = —=1—=[-1—p(0)] = X (0) < pl () = pH,(2).
Therefore pf,(0) < pifi ().
(ii) Now pima(x) =1 —vh,(x) =1 —[1 — pi(2)] = pk(x)
> min{pl(z xy), ph(y)} = min{ph,(z + y), pha(y)}-
Therefore (i{ (%) > min{pf,(z * y), uE4(y)}-
(iii) Now pgm,(z) = =1 — vy (2) = =1 = [1 — pl (2)] = pd (x)
< max{p}y (x *y), ui ()} = max{pfj,(z *y), 14 (y)}.
Therefore pf,(x) < max{ui,(z *y), udi4(y)}-

(iv) Now vi,(0) = v5,4(0) = 1 — 14 (0) < 1 — pfi(x) = vfi, (@)
Therefore v{,(0) < v, ().
Now v31,4(0) = v, (0) = =1 — p(0) > =1 — pX (2) = i, ().
Therefore v(,(0) > v, ().

(v) Now V<]>DEIA( )= VlgA( )—1_,“,4( )

< max{1 — pfi(x xy), 1 — iy (y)} = max{vf, (v xy), vl (y)}-
Therefore v{,(x) < max{vf,(z *y), vi,(y)}.
(vi) Now vgpy(x) = vy (z) = =1 — piy (z)
> min{—1 — i (w xy), =1 = pi (y)}
= min{vf,(z *y), Ui, () }-
Therefore v, (z) > min{vd, (z * y), v54(y)}-

Therefore OLJA = [JA is a bipolar intuitionistic fuzzy ideal of X.

Theorem 3.8. If A is a bipolar intuitionistic fuzzy ideal of X, then OOA = QA
is a bipolar intuitionistic fuzzy ideal of X .

Proof. Given A is a bipolar intuitionistic fuzzy ideal of X. Consider 0, x,y € A.

(i) Now MgoA(O) 1 - V()A(O> =1-v5(0) > 1-vi(z) = M&(l')-
Therefore puf, 4(0) > pf4(z).

Now M%A(O) =-1- V<]>VA(0) =-1-vj(0) < -1-vi(z) = MéVA(x)‘
Therefore pf, 4(0) < pd,(z).
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(i) Now pfoa(z) =1 - V()AAP}(D.Z‘) =1- 1/5(:2) o .,
Zmin{l — vy (zxy), 1 —vy(y)} = min{pugs (@ *y), poay)}-
Therefore 11 4(x) = min{ugs (z + y), 1ga(y)}-

(iii) Now pgy,(x) = —1 — VQAAJJ\;(x) =-1- yévj\gx) . .
< max{—1 —vy (zxy), =1 —vy (y)} = max{pga(z+y), poa(y)}-
Therefore MéVoA(x) < max{uévA(x *Y), MéVA(?J)}-

(iv) Now v, 4(0) = v54(0) = v (0) < vi(2) = vi,(x).
Therefore v, ,(0) < v{,(z).
Now v/54(0) = v54(0) = v (0) = v (z) = v5a(2).
Therefore v, ,(0) > v, (x).

(V) Now v (x) = via(x) = vi ()

< max{vy (v xy), v (y)} = max{vd,(z+y), v (y)}-
Therefore v, ,(x) < max{v§,(z*y),vf,(y)}.

(vi) Now V%A<J]> = l/<]>VA<J]> = v (2)

> min{v} (z * y), vy (y)} = min{v, (z « y), v (y) }-
Therefore I/&A($) > min{l/éVA(ﬁ * ), VéVA(y)}-

Therefore OQOA = QA is a bipolar intuitionistic fuzzy ideal of X.

Theorem 3.9. If A is a bipolar intuitionistic fuzzy ideal of X, then A = QA is
a bipolar intuitionistic fuzzy ideal of X.
Proof. Given A is a bipolar intuitionistic fuzzy ideal of X. Consider 0, x,y € A.

(i) Now #_(0) = v(0) = 1= v5(0) = 1 — vE(z) = L ().
Therefore ug (0

Now i(0) = 1¥(0) = —1 = 1 (0) < —1 — v () = (o).
Therefore ugj(()) < pdy ().
(ii) Now ,ugi(x) =vh(z) =1-vi(x)
> min{l — vj(z xy), 1 - vi(y)} = min{uf,(z = y), na(y)}
Therefore () > min{uf, (x * y), i (y)}-

(iii) Now ng(x) = v (r) = -1 —v)(z)

< max{—1— v (z*y), -1 —vY(y)} = max{ud,(z *y), u34(y)}
Therefore p1"—(z) < max{uda(z *y), ua(y)}-
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(iv) Now 17-(0) = u£(0) = 5 (0) < vh(x) = v, ()

Therefore ugi(()) < viu(x).

Now 1% (0) = u(0) = v¥(0) > v} (+) = 3} (a)

Therefore V]D%(O) >v

(v) Now v_(x) = () = vE ()

Y]
< max{vf(z *y), vy (y)} = max{vfy(z+y), vi(y)}.
Therefore ugi(x) < max{v{,(z *y), v5(y)}.

(vi) Now 1 (2) = & (x) = v} (x)

> min{v} (z +y), vy (y)} = min{v(z * y), v54 ()}
Therefore Vél\%(l’) > min{vyy (z * y), V54 (y)}-

Therefore A = QA is a bipolar intuitionistic fuzzy ideal of X.

Theorem 3.10. If A is a bipolar intuitionistic fuzzy ideal of X, then Oj =0A
1s a bipolar intuitionistic fuzzy ideal of X.
Proof. Given A is a bipolar intuitionistic fuzzy ideal of X. Consider 0,z,y € A.

(i) Now p;=(0) = v;(0) = u’X(O) > (7)) = pia ().
Therefore /r ( ) e
Now,u (0) = év
Therefore MN (0)

(i) Now P (x) = v2, (x) = i (x)
> min{gy (2 x y), pli(y)} = min{pf, (2 *y), uba(y)}
Therefore p1.~(x) = min{ufy, (@ * y), ui4(y)}-
(ifi) Now p=(x) = v5(w) = iy (z)

< max{ply (x x y), p ()} = max{pfi (z *y), uis(v)}
Therefore 7 (x) < max{pfl, (2 +y), n5a(y)}-
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(v) Now P () = ply(x) =1 = ()

< max{l — ply(x * y), 1 — pi(y)} = max{vf, (2 *y), 154 (y)}-
Therefore Vé%(x) < max{vd,(z *y),vE,(y)}.

(vi) Now vo(z) = ugs(r) = =1 — pi (z)
> min{—1— gy (z *y), =1 — py (y) } = min{vy (v * y), 34 () }-

Therefore Vé\%(l‘) > min{V]DVA(JU * ), V]DVA(y)}~

Therefore $A = A is a bipolar intuitionistic fuzzy ideal of X.

Here, we have given all the theorems which are proved about the operations on
bipolar intuitionistic fuzzy ideal. Similarly, the above all theorems with proofs are
applicable for the operations on bipolar intuitionistic anti fuzzy ideal also.

4. Conclusion

In this paper, the main idea of a bipolar intuitionistic fuzzy ideal and bipolar
intuitionistic anti fuzzy ideal are a new algebraic structure of BP-algebra and it
is used through the possibility and necessity operators. The aim of this study is
implemented. The relevant ideas between the operation on bipolar intuitionistic
fuzzy ideal and bipolar intuitionistic anti fuzzy ideal are discussed. We thought
that our ideas can also be applied for other algebraic system.
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