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Abstract: The concept of a bipolar intuitionistic fuzzya-ideal and bipolar intuitionistic anti
fuzzya-idealare a new algebraicstructure of BP-algebra and to use necessity and possibility
operator.The purpose ofthis study is to implement the fuzzy set theory and ideal theory of a
BP-algebra. The relation between the operation on bipolar intuitionistic fuzzya-ideal and
bipolar intuitionistic anti fuzzya-ideal are established.
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1. INTRODUCTION

The concept of fuzzy sets was initiated by [.LA.Zadeh [13] 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 introduced
by K.J.Lee [6] 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 O 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 [14] commenced 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  [12]  was  analyzed  fuzzy  groups and  level
subgroups.M.Palanivelrajan and S.Nandakumar [11] introduced the definition
and some operations of intuitionistic fuzzy primary and semiprimary ideal.
K.Gunasekaran, S.Nandakumar and S.Sivakaminathan [15] introduced the
definition of bipolar intuitionistic fuzzy a-ideal of a BP-algebra.

*Corresponding Author
2. PRELIMINARIES

Definition: 1
Let A and B be any two bipolar intuitionistic fuzzy set A =
(il Mot o Vi Vary) and
B-= (ugB,MgB,VgB,VéVB) in X, we define
(i) AN B ={(x, min(uf, (x), uf, (), max(uy, (x), ug, (x)),
max(vh (), vf;B (x)), min(w¥ (), VéVB ) /x€X}
(ii) AU B ={(x, max(ug, (x), uf, (), min(uy, (x), uy, (x)),
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min(v, (x), v, (%)), max(vy, (x), vy, (%)) /x € X}
(i) A= {(xvf, (), vy, (), uk, (), uf, (%)) / x € X).

Definition: 2
A bipolar intuitionistic fuzzy set A = {x,
ugA (x),ugA (%), ng (x)'thxVA (x))/ x € X}, of BPalgebra X is called a bipolar
intuitionistic fuzzy a-ideal of X if it satisfies the following conditions:
(i) pb,(0) = pb (x) and ul,(0) < p, (%)
(i) te, (v * z) = min{ uf, (x * 2), pg, (x *y)}
(i) py,(r*2z) <max{ug,(x*2z), py,(x*y)}

(iv) vh,(0) <vE, (x) and v, (0) = v7 (x)
) Ve, (v * z) <max {vf, (x * 2), v{,(x*y)}
(vi) va, v+ z) = min {v), (x * 2), v}, (x *y)}, forall x,y,z € X.

Definition: 3
A bipolar intuitionistic fuzzy set A = {x,
ugA (x),ua’A (%), VgA (x),vé}’A (x))/ x € X}, of BPalgebra X is called a bipolar
intuitionistic anti fuzzy a-idealof X if it satisfies the following conditions:
(i) te,(0) < pg,(x) and pg,(0) = pg, (x)
(i) pe, (v * 2) < max{ ug, (x * 2), pg, (x *y)}
(i) ugy, (v *2) = min{puf, (e * 2), py, (e *y)}

(iv) Ve, (0) = vF, (x) and vj,(0) < vy, (x)
W) Ve, (v * z) = min {v}, (x * 2), vg,(x * y))
(vi) Vo, * z) S max {vj, (x * 2), vy, (x * y)}, forallx,y, z € X.

Definition: 4
Let A is a bipolar intuitionistic fuzzy set of X, then the necessity operator
[ is defined

by then DA = { (xug, (%), ey, (), 1 — g, (x), =1 — g, (x)) /x€ X}

Definition: 5
Let A is a bipolar intuitionistic fuzzy set of X, then the possibility
operator ¢ is defined

bythen 0A = { (x, 1 —vg, (x), =1 — v, (x), v, (%), Vi, (x)) / x € X).

3. OPERATIONS ON BIPOLAR INTUITIONISTIC FUZZY a-IDEAL

Theorem: 1
If A is a bipolar intuitionistic fuzzy a-ideal of X, then LA is a bipolar
intuitionistic
fuzzya-ideal of X.
Proof: Given A is a bipolar intuitionistic fuzzy a-ideal of X.
Consider 0, x, v, zEA.
) Nows ,(0) = uf, (0)
> pg, (%)
= U ()
Therefore u? A0) = uh A(0)
Nowug , (0) = ug, (0)
< ug, (%)
= py ()
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Therefore pg , (0) < g, ()
(i) Nowpg , (v * 2) = ug, (v * 2)
> min{ul, (x+2),  p, ()}
- min{u, (e * 2), b, (x * )}
Therefore pfy , (v * z) = min{ ufy , (x * 2), p§ ,(x *y)}
(i) Nowug ,(v*2) = ug, (v * 2)
<max{ul,(ee2), b, Cex )
“max{ Y, (x +2), W, (x 1)}
Therefore pgy , (v * z) < max{ py , (x * 2), pg , (x* y)}
(iv) Now v, (0) = 1 — puf, (0)
<1 —pg, ()
~VE ()
Therefore vj , (0) < v, (%)
Nowrd , (0) = ~1 - i, (0)
> —1—pug, (%)
()
Thereforevy , (0) = vy, (%)
) Nowvg ,(v*2) =1—ug, (v *2)
<max(1- pl,(xe2), 1k, (xe9))
= max{VE ,(x * 2), vl , (x )}
Therefore v , (y * z) < max{vy ,(x *2), vy ,(x *y)}
V) Nowvy ,(y*2)=-1—py, (y*2)
> min{~1— ul, (x *2),~1 - ul, (x )}
= min{vY,, (x+ 2), V¥, (x *9))
Therefore vy , (y * z) = min{ v} , (x * 2), vy , (x * y)}
Therefore[JA is a bipolar intuitionistic fuzzy a-ideal of X.

Theorem: 2

If A and B are bipolar intuitionistic fuzzy a-ideal of X, then (1 (A N B) =
CDANCB

is also a bipolar intuitionistic fuzzy a-ideal of X.
Proof:Let A and B are bipolar intuitionistic fuzzy a-ideal of X.
Consider 0, x, v, zEA N B then 0, x, y, zEA and 0, x, y, zEB.
(i) Now Ug 55 (0) = Ky, (0)
=min { g, (0), uf;(0)}
Zmin { pg, (%), Hag (0}
= min { & , (%), ug 5 ()}
= Ha pn 5
Therefore uf (AnB) ©) =pug, .,
Now UG 5 (0) = Halp 5 (0)
= max { ug, (0), pf,(0)}
<max { ug, (%), py (0}
= max {ug , (%), uy 5 ()
U 5 5 ()
Therefore ul (AnB) ) <uy, .
(i) Now Ug p gy OV * 2) = ip oy (V * 2)
=min { u&, (v * 2), oy (v * 2)}
Smin( min{uf, Ge* 2), 46, G * ), minful, Go
2), b (x * YD1}
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= min { min{u, Cx * 2), 4, (x * 2)}, minfuf, (c * y), uy Cx
Y
= min  { min{ug A(x * Z);ﬂg B(x * z)}, min{ u§ A(x *
V) e 5 (x )N
= minl o oCe*2), B, o CeF )
Therefore puf; (ANB) (v * z) Zmin{ug an (X *2), He anpX*
D)
(i) Now pg 5 OV * 2) = Higp g 0 * 2)
=max { ,ugA (y * 2), .UgB oy * 2)}
<max ( max (ul, (c * 2), 48, Cx * )}, max{uly (x
Z), Uiy (x * YN}
= max { max {,ngA(x * Z)' MgB (X * Z)}' max{ugA(x *
) Hagg (x * y)}
= max { max{u) , (x*2),ul (x*2z)}, max{ul , (x
YD, Hag g (% )N
= maX{,ng AN B(x * Z),,ng An B(X *y)}
Therefore ¥ (AnB)(y *7z) < max { pY anp(X* Z)"ugAn g (X *
¥)}
(iv) Now Vg (ANB) (0) =1- 'UZAHB (0)
= 1-ug (ANB) (0
<1- ,ng AN B(x)
=g An B(x)
Therefore v2 (AnB) 0) <v{ ans®)
NowvY (AnB) 0)=-1- 'u'gAﬂB 0
=-1- '“g (ANB) )
2-1-uy,, 5
- Véthn 5 (%)
Therefore v¥ (ANB) 0 = V(':chﬁ 5 ()
W) Now Vfl; (AnB) y*xz)=1- /'tgAnB O *2)
= 1= ¢ ey V*2)
SmaX{l_MgAn B(x*z),l—,ug An B(x*y)}
=max{vg ,  (x*2),v;,  (x*y)
Therefore v (AnB)(y *z) < max{vE an pX*2), Ve ang(X*

)}

G)  Nowvl o (+2) = 1= il (7 +2)

N )
Smin (~1 -, G r 2 ~1—pl, G* )
=min{vy, x*2),v), (x*y))}
Therefore vY (AnB)(y xz) 2 min{vy , (x*2),vd, _(x*

)}

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

Theorem: 3
If A is a bipolar intuitionistic fuzzy a-ideal of X, then OA is a bipolar
intuitionistic
fuzzya-ideal of X.
Proof: Given A is a bipolar intuitionistic fuzzy a-ideal of X.
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Consider 0, x, y, zEA.
M Nowst,(0)=1-vE (0)

21-vf, (%)

= Uiy ()
Therefore uf,, (0) = up, , (x)
Nowp,, (0) = ~1 - v, (0)
<-1-v7, ()
= Mgy (%)
Therefore pigy, (0) < gy, (%)

(i) Nowpg,, v *2) =1 —vg, (v * 2)

2min {1 —vf, (x *2),1 - vg, (x * y)}

= min {:ugoA (x * Z)' :ugOA (x * y)}

Therefore pif, (v * z) Zmin {ug, , (x * z), ug, , (x * y)}
(iii) Now py,, v *2) = =1 — vy, (¥ * 2)

<max {—1 — vy, (x * 2), =1 — v}, (x * y)}

= max {:ugoA (x * Z)' 'ug()A (x * y)}

Therefore py,, (v * z) <max {ug,, (X * ), tig,, (X * ¥)}

(iv) Nowvg,, (0)=v{, (0)
< V8, ()
“VE, ()

Therefore vj, ,

(0) < va,, ()

aoa
Nowvy, , (0) = vg, (0)
= vy, (%)
Vg (%)
Therefore vy, , (0) = vy, (%)
) Nowvg,, (v * 2)= Vg, (v * 2)
<max{(vi,(r2),  vE,(x* )

= max { Vg, (x * 2), Vg, (x * y)}

Therefore v, , (v * z) < max {vg, (x * 2), vg,, (x * )}
(vi) Nowvg,, (v *z) = vj,(y * 2)
> min (v, (x=2), V(e 3))

- min (v, G » 2), v, (x * )}
Therefore vy, , (v * z) = min {v,, (x * z), vy, (x * y)}

ThereforeQA is a bipolar intuitionistic fuzzy a-ideal of X.

Theorem: 4
If A and B are bipolar intuitionistic fuzzy a-ideal of X, then ¢ (A N B) =
OANOB
is also a bipolar intuitionistic fuzzy a-ideal of X.
Proof:Let A and B are bipolar intuitionistic fuzzy a-ideal of X.
Consider 0, x, v, zEA N B then 0, x, y, zEA and 0, x, y, zEB.

M Nowpg, o (0)=1-vf, (0)
= 1- max{ ng (0), VgB )}
> 1- max {ng ), VgB ()}
= 1- max { ngA (), V§<>B ()}
=1 V‘I;OA nos ()
= “goA nos (%)
Therefore ,ugo(AnB) 0) = #gm nos ()
Now pff, s (0) = =1 =V, (0)
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= -1-min {v}, (0), vy, (0)}
< -I-min {vg, (x), v, (X))}
=-1- min{vy, (x), va,, ()}
=-l- VtIZVOA noB ()
= 'ugm nos ()
Therefore ,ugo(AnB) (0) < U s nop )
(i) Nowpg, e OV *2) = 1= vVg, (v * 2)
= Lmax {j, 0 D), [, D))
> 1- max {min {I, 0 +0), 0, @ * D}, min {T, 0 *0), 0,0+ D}
= 1- min {max {0, @ D), 0,0 *0) }, max {0, @+, 0,0 DY
= 1-min { max {0, 0 * 1), 0,0 *0)}, max {0, 0=0), I, (0 *DY
= l-min {HHOA NnoOB =0, UH()A noB G}
= min{l =0, D, 1= 0, (0D}
= min {DHOA nop (%0, HHOA nop (0 * D}
Therefore ,uZo(AnB) (v *z) 2 minf{uf, . (% 2),uf, .0 * )
(iii) Now ygo(AnB) *2)= —-1-vg, (v*2)
= 1-min{vy, (¥ * 2), v, (y * 2)}
< -1- min {max {vy, (x * 2), vy, (x * ) } , max { v} (x * 2),
Vag (¢ * )}
= -1- max { min {vg, (x * 2), vy, (x * z) } ,min {v}, (x *y),
Vag (¢ * )}
=-1-max{ min {vj , (x * 2), vy, (x * 2) } ,min { v, (x *¥), vy (x *y)}
=1 max Vg, o (X * 2), Vag, o5 (* * V)
= max{~1—vg,,  (x*2z),-1—vf . (x=*y)}
= max { Uy, o (6 * 2), Haigy o (X * ¥))
Therefore ygo(AnB) (v * z) <max{ug, , o (X * 2), Uiy, rop (X * V)
(iv) Now V‘I;O(AOB) ) = V(I;AﬂB 0
=max { vg, (0), v, (0)}
<max {vg, (x), v§, (X))}
= max {vg,, (X), v§,, (X))
Ve )
Therefore vgo AnB) (0) <V, s
Now v,’xVO(AnB) ©) = vy, 50
=min { v(’xVA(O), vfoB (0)}
2min { vy, (%), Vg, (x)}
= min { vy, (x), v, (X))

= Vaoa nos (%)
Therefore v, , o (0) = Vg, o (%)
W) Nowvf, o (v*2) =i, *2)

=tmax (VE, (v * 2), VE, (v * 2))
Smax { max {v{,(x*z), vg,(x *y)}, max {vj, (x * 2),
Vi (¢ * V)
= max { max {vf,(x*2), v (x*2z)},max{vg, (x * ),
vE G * )
= max{max {vj, (x * 2), vg (x*2) },max{vg, (x *y), vg, (x* )}
= max Vg, o5 (¥ * 2), Vigs o5 (X * )
Therefore v,’;()(AnB) (v *2) <max{vf,, (x*2),v5, (x*y))
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(vi) Now v&(AnB) Y *2z) = vy, sV *2)
=min {vg,  * 2), Vap (v * 2)}

2min  { min {v§, (x *2), vy, (x*y)}, min{vy, (x * 2),
Vag (x * Y)}}
= min { min {v}, (x * 2), vj|,(x *2) },min {vg, (x * y),
Vag (x * Y)}}

= min{min {vg,, (x *2), vg,, (x *2) },min{vy, (x *y), va,, (x* y)}}
= min {V‘IZVOA noB (x * Z)' ‘V‘IZVOA noB (x * y)}

Therefore vé}’o(AnB)(y *z) 2min{vy, (x*2), vy, & *y)}

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

Theorem: 5

If A is a bipolar intuitionistic fuzzy a-ideal of X, then (1A = [1A is a
bipolar intuitionistic fuzzy a-ideal of X.
Proof:Given A is a bipolar intuitionistic fuzzy a-ideal of X.

Consider 0, x, y, zEA.

M Nowpb ,(0)=pub 0
=g, (0)
> g, (%)
= py ()
Therefore gy, (0) = ufy , (x)
Now uy ,(0) = ug , (0)
= g, (0)
< g, ()
= py 4 ()

Therefore pg , (0) < pyy , ()
(i) Now pg v *2) =g ,(v*2)
ULy 7+ 2)
> min{ L, (x » 2), 15, (x * )}
- min{uf , (x » 2), 15, Cx * )}
Therefore ufy, , (v * z) = min{ pufy , (x * 2), u , (x * )}
(i)  Nowuy ,(*z)=py,v*2)
= g, (v * 2)
< max{ ug, (x * 2), g, (x * y)}
= max{puy ,(x *2),puy ,(x *y)}
Therefore uy , (v * z) < max{uy , (x * z), uy , (x * y)}
(iv) Now v/ A0)=1- ub A0)
=1—pg, (0)
<1 —pg, (x)
VL, ()
Therefore vy, (0) < v{ , (%)
Now vl ,(0) = —1 -l ,(0)
= —1-ug,(0)
> —1—pg, (x)
V()
Therefore VY A0) = vl A(0)
©  Nowvl ,(0*2)=1-p,(y*2)
=1—pg, (v *2)
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<max(1 — i, (x # 2), 1 = E, (x * )
= max {v{ , (x * z), vg , (x *y)}
Therefore v, (v * z) <max{v§ ,(x *2), v§ , (x * )}
V) Nowvy ,(y*z2)=-1-puy ,(v*2)
= —1—-u3,(y*2)
>min{~1 — uf, (x * 2), =1 — pug, (x * y)}
=min{vy , (x *2),vy ,(x *y)}
Therefore vy, (v * z) Zmin {vy , (x * 2),v) ,(x *y) }
Therefore [ITJA = [JA is a bipolar intuitionistic fuzzy a-ideal of X.

Theorem: 6
If A is a bipolar intuitionistic fuzzy a-ideal of X, then [I0A = QA is a

bipolar
intuitionistic fuzzy a-ideal of X.
Proof:Given A is a bipolar intuitionistic fuzzy a-ideal of X.
Consider 0, x, y, zEA.
(i) Nowpg ,, (0) = pé,, (0)
= 1-v;,(0)
>1-vf, (%)
= Happ (%)
Therefore ufy ,, (0) = g, , (%)
Nowpy ., (0) = g, (0)
= —1-v},(0)
<-1-v, ()
= gy (%)
Therefore pfy ,, (0) < ug,, (%)
(i) Nowpg o, (v * 2) = pfy, (v * 2)
= 1-vg,(y*2)
2min {1 —vp, (x *2), 1 — v, (x *y)}
= min { pg,, (x * 2), ug,, (x * ¥)}
Therefore pfy ,, (v * z) Zmin {uf, (x * 2), uf,, (x * y)}
(i) Nowpg ,,(y *2) = ug,, (v * 2)
- =)
<max {—1—vy, (x *2), =1 = v}, (x * )}
- max (4, (x * 2), i, G # )
Therefore uy ,, (v * z) <max{uy,, (x *z), uy,, (x * y)}
(iv) Now v/ w0 =1- ugm 0
= 1-[1-vg,(0)]
= VIIIDQA (x)
Therefore v, , (0) < v{,, (x)
Nowsl, (0) = —1 -, (0)
- 1= 1=, O)]
=g, (0)
> VY, ()
= Vay, (X)
Therefore vl’,,V,QA ) = ngA (%)
©  Now () =1-ub,(y*2)
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- [1 -, v+ 2)]
Ve, (v * 2)
<max (v, (x * 2),v{, (x * y)}
= max {v{, , (x * 2), v, , (x * y)}
Therefore vjy ,, (¥ * z) <max {vf, (x * 2),vj, (x * y)}
V) Nowvy ,(*2z)=-1-ui,(*2)
- 11—V v+ 2)]
= Vg, (v * 2)
=2min (v, (x * 2) , vy, (x * ¥)}
= min {vy,, (x * 2) ,vg,, (x * ¥)}
Therefore vy, (v * z) 2min (v, (x * 2) ,vj,, (x * y)}
Therefore [I0A = QA is a bipolar intuitionistic fuzzy a-ideal of X.

Theorem: 7
If A is a bipolar intuitionistic fuzzy a-ideal of X, then O[JA = [JA is a
bipolar
intuitionistic fuzzy a-ideal of X.
Proof:Given A is a bipolar intuitionistic fuzzy a-ideal of X.
Consider 0, x, y, zEA.

(i) Now ub  (0) = 1—vE ,(0)
= 1—[1-pg, (0]
= ug, (0)
> up, (x)
=y ()

Therefore pf, , (0) = uf , (x)
Nowp, ,(0) = —1— v, (0)
= —1-[-1-ug, (0]
= ta, (0)
< pg, )
=py , ()
Therefore uy, , (0) < pg, (x)
() Nownl, ,(y*2) = 1-v[,(y*2)
= 1-[1-pg,(y*2)]
= g, (y * 2)
2min { ug, (x * 2), ug, (x * ¥))
= min {4l Cx 2, 1L, G+ )
Therefore pf, , (v * z) = min { g , (x * 2), uf , (x * ¥)}
(iii) Now uy, (v *2z) = —-1-vy (v *2)
= —1-[-1—-ug, *2)]
= g, v % 2)
<mmax (1Y, (x * 2),ul, (7))
= max {pg , (x*2), ug , (¥}
Therefore ply, , (v * z) < max{puy , (x *2),uy , (x *y)}
(iv) Nowvf,z<> A0)= vk A(0)
=1 — g, (0)
<1—pg,(x)
= Vg 4 (%)
Therefore v};(}, A0) =< vE A(0)
Nowvg,, , (0) = vy, (0)
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= —1—pg, (0)
> —1-ug, (x)
-, ()
Therefore vy, , (0) = vy, (x)
) Nowl, (y*2)-vi (v *2)
=1—ub, (v *2)
<max (1 -, (x # 2),1— i, (x 7))
= max {vf ,(x *2),v} , (x *y)}
Therefore v, , (¥ * z) <max{vj , (x * 2),vy , (x * y)}
(vi) Now vy, (v *2) =vy , (¥ * 2)
= —1-ug, (7 *2)
Zmin {—1 —pg, (x *2), =1 — ug, (x*y)}
= min {vy , (x * 2),v} , (x * y)}
Therefore v, , (v * z) 2min {vy , (x * 2),vg , (x * y)}
Therefore O[JA = [JA is a bipolar intuitionistic fuzzy a-ideal of X.

Theorem: 8
If A is a bipolar intuitionistic fuzzy a-ideal of X, then 00A = 0A is a
bipolar
intuitionistic fuzzy a-ideal of X.
Proof:Given A is a bipolar intuitionistic fuzzy a-ideal of X.
Consider 0, x, y, zEA.

M  Nowpl,,(0) = 1-vE, (0)
=1-v,(0)
=1-v;, (%)
= Hiyp ()

Therefore pf,,, (0) = pf , (%)
Nowuy, , (0) = =1 — vy (0)
=—1-v4,(0)
<-1-vg, ()
= Hgy ()
Therefore uyy, , (0) < pgy, , (x)
() Nownl,,(r+2) = 1-vi, (v *2)
1V o+ 2)
2min {1 —-vf, (x*2),1 —vg, (x *y))
= min (4f, (x * 2), i, (6 * )
Therefore puf, , (v * z) Zmin { ufy, , (x * 2), ufy, , (x * ¥))
(iii) Now upy, (v *2) = =1 —vg, (¥ * 2)
-1+ 2)
Smax {—1—vy, (x * 2), =1 — vy, (x * y)}
- max [, Cc » 2), Y, Gx * )
Therefore pyy, , (v * z) <max{uy,, (x * 2), uy,, (x * )}
(iv) NowvgwA ) = VLI;QA 0
VL, (0)
<L, ()
-V, ()
Therefore V5<><>A 0 < V};QA (x)
Nowvy, , (0) = vy, (0)
-, (0)
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= vy, (%)
= Vag, (%)
Therefore VéVOOA 0) =z VLIZVOA )
) NowvéZOOA yxz) = ViI;OA O=2)
“Vap (¥ * 2)
<max (vE, (x * 2),vE, (x * ¥)}

= max {v{, , (x * 2), vj, , (x * y)}

Therefore v, , (v * z) <max (v, (x * 2), V5, (x * )}
(vi) Nowvgl, (v * 2) = Vi, (v * 2)
= Vg, (v % 2)
=>min {vg, (x * 2), vy, (x * ¥)}
= min {vy,, (x * 2),vg,, (x * ¥)}

Therefore vy, , (v * z) 2min (v}, (x * 2), vy, , (x * ¥)}

Therefore 00A = OA is a bipolar intuitionistic fuzzy a-ideal of X.

Theorem: 9

If A is a bipolar intuitionistic fuzzy a-ideal of X, then [1A = 0A is a
bipolar
intuitionistic fuzzy a-ideal of X.

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

@) NowpuP 71(0) =V 20
= 1-v5 (0)
>21-vL,(®
= fifgy, (%)
Therefore uf 71(0) 2 /Jém ()
Nowpg -(0) = vg ; (0)
= —1-v,(0)
<-1-v), (%)
= pggy, (%)

Therefore ul 71(0) < uy,, (%)
(i) Nowpg - (v *2) = vg (v * 2)
= 1-vg,(y*2)
2min {1 — vy, (x*2) , 1 — v, (x *y)}
=min (4L, (¢ * 2), WL, (6 # )
Therefore u? sy ¥ 2) Zmin (g, (x * 2), uf,, (x *y))
(iii) Nowul x2) = v (v *2)
- 1=
<max {~1 = vy, (x * 2), =1 — v, (x * y)}
= tmax (4l (x * 2), o, (e * )
Therefore ul ;v * 2) Smax {ug,, (x * 2), gy, (x * y)}
) Nowrf (0) -4 ,(0)
=g, (0)
< Vg, (%)
= Vo (%)
Therefore v/ 71(0) < v};} A (0)
Nowrs(0) = i (0)

= VIIIVA (0)
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= vy, (x)
= Vi, (%)
Therefore VY Z(O) 2y, (%)
\Y) Nowvg (v *2) =g ;v * 2)
= Ve, (y * 2)
<max Vg, (x * 2), v, (x * )}
=max (Vf,, (x * 2), v, (x * ¥)}

Therefore v i(y * z) <max (v, , (x * 2), Vg, , (x * y)}
i) Nowvg _(v*2z)=pg ;(y*2)

= Vg, (v * 2)
=>min {vg, (x * 2), vy, (x * ¥)}
= min {vy,, (x * 2),vg,, (x * ¥)}

Therefore VY -y *2) Zmin g, (x *2), vy, (x * y) }

Therefore™A = OA is a bipolar intuitionistic fuzzy a-ideal of X.

Theorem: 10
If A is a bipolar intuitionistic fuzzy a-ideal of X, then 04 = TA is a
bipolar
intuitionistic fuzzy a-ideal of X.
Proof:Given A is a bipolar intuitionistic fuzzy a-ideal of X.
Consider 0, x, y, zEA.

(i) Nowgg ~(0) = vg . (0)
= U, (0)
> pg, (x)
= U, ()
Therefore ”‘I;Qj 0) = ufy ,(x)
Nowg -(0) = vg . (0)
= Ha, (0)
< pa, ()
= pg (%)

Therefore ugoj 0) < py ,(x)
() Nowst (0r+2) =V, (7+72)
= g, (v * 2)
Smin (4L, (x » 2), 4L, (x * )
= min (1 (e 2), 1l (e )
Therefore /,Lg<>71 (v *z) 2min {uf , (x *2), ph ,(x *y))
(iii) Now/,tgm O*2) =V (y*2)
= Ha, (v * 2)
<max {ug, (x *2), pug, (x*y)}
- max (e *2), ull, Gx * )
Therefore #gﬂ (v *z) <max {uy ,(x * 2), uy ,(x*y)}
) Nowrf (0) ~KE,(O)
=1 — g, (0)
<1 g, ()
= Vg 4 (%)
Therefore Vgﬂ 0) <vE A(0)
Nowvl (0) = i, 0
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= —1— g, (0)
> —1-ug, (x)
=vg ()
Therefore vgo . ) =vy ,(x)
) Nowvg - (¥ *2) =g, (v * 2)
=1 — pg, (v * 2)
Smax {1 —puf, (x *2), 1—pf, (x*y))
=max { vy , (x * 2), v§ ,(x *y)}
Therefore vo’foj (y * z) <max{vg , (x *2), v; ,(x *y)}
i) Nowvg (¥ *2) = tg (v *2)
= —1—pg, (y*2)
Zmin { =1 — pg, (x*2),—1 — pug, (x *y)}
=min{vy , (x * 2),vy ,(x * y)}
Therefore vé}gj(y * z) 2min {vy , (x * 2),vy , (x * y)}

Therefore0A = TA is a bipolar intuitionistic fuzzy a-ideal of X.

Theorem: 11
If A is a bipolar intuitionistic anti fuzzy a-ideal of X, then (A is a

bipolar intuitionistic anti fuzzy a-ideal of X.

Theorem:12
If A and B are bipolar intuitionistic anti fuzzy a-idealof X, then [1 (A N B) =
LANCB

is also a bipolar intuitionistic anti fuzzy a-ideal of X.

Theorem:13
If A is a bipolar intuitionistic anti fuzzy a-idealof X, then QA is a bipolar

intuitionisticanti fuzzy a-ideal of X.

Theorem:14
If A and B are bipolar intuitionistic anti fuzzy a-ideal of X, then ¢ (A N B) =
OANOB

is also a bipolar intuitionistic anti fuzzy a-ideal of X.

Theorem:15
If A is a bipolar intuitionistic anti fuzzy a-idealof X, then A = (A is a

bipolar intuitionistic anti fuzzy a-ideal of X.

Theorem:16
If A is a bipolar intuitionistic anti fuzzy a-ideal of X, then [JOA = 0A is a
bipolar

intuitionistic anti fuzzy a-ideal of X.

Theorem:17
If A is a bipolar intuitionistic anti fuzzy a-ideal of X, then 0[JA = A is a
bipolar

intuitionistic anti fuzzy a-ideal of X.
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Theorem:18
If A is a bipolar intuitionistic anti fuzzy a-ideal of X, then 00A = 0A is a
bipolar

intuitionistic anti fuzzy a-ideal of X.

Theorem:19
If A is a bipolar intuitionistic anti fuzzy a-ideal of X, then [ = 0A is a
bipolar

intuitionistic anti fuzzy a-ideal of X.

Theorem: 20
If A is a bipolar intuitionistic anti fuzzy a-ideal of X, then 04 = TA is a
bipolar

intuitionistic anti fuzzy a-ideal of X.
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