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ABSTRACT :A mapping whose real number interval [0,1] on the codomain is called a fuzzy set. Fuzzy theory
is widely applied in algebraic structures. A bipolar fuzzy theory is developed from fuzzy theory which is
mapping to real number interval[-1,1]. Bipolar fuzzy set is a pair of two fuzzy sets, called membership function
and non-membership functions, respectively represented by positive and negative value. As well as fuzzy theory,
bipolar fuzzy also applied in several algebraic structures, one of which is k-algebra. An algebraic structure
which is built from group G and fulfilling several axioms is called k-algebra. Bipolar anti fuzzy is developed
from the bipolar fuzzy theory. In this paper, we introduces the notion of a bipolar fuzzy translation, bipolar
fuzzy extention, and bipolar fuzzy multiplication on bipolar anti fuzzy ideals of k-algebra.
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I. INTRODUCTION

A fuzzy set firstly introduced by Zadeh in 1965 was widely applied to various sciences, including
algebra. In 1994 Zhang was introduced the concept of bipolar fuzzy set which is developed from fuzzy sets. A
bipolar fuzzy is a pair of two fuzzy sets called membership function and non-membership functions,
respectively represented by positive and negative values. Bipolar fuzzy sets are also applied to algebra, one of
which is K-algebra.

K-algebra is a kind of an algebraic structure which is built by groups (G,*,e) with binary
operations (©) and fulfilling the certain axioms and it is denoted by X = (G,x,(®,e). This concept was
discussed firstly by Akram and Dar in 2005, in their paper entitled On a K-algebra Built on a Group. The
discussion was continued in 2007 where Akram and Dar wrote about homomorphismin K-algebra and
fuzzyideals of K-algebra. Along with the development of fuzzy set theory, in 2008 Akram discussed the bifuzzy
ideal of K-algebra. Not only fuzzy theory, but also bipolar fuzzy is applied to K-algebra. 1n2009 Jun et al.,
discussed about bipolar fuzzy translation in BCK/BCl-algebras and Akram discussed the application of bipolar
fuzzy in K-algebra in his article entitled Bipolar Fuzzy K-algebras in 2010.

In this paper, we introduces the notion of bipolar fuzzy translation, bipolar fuzzy extention, and bipolar fuzzy
multiplication on bipolar anti fuzzy ideals of K-algebras.

Il. PRELIMINARIES
In this section we will discuss some basic theories about bipolar fuzzy translation, bipolar fuzzy extention, and
bipolar fuzzy multiplication on bipolar anti fuzzy ideal of K-algebra.

Definition 2.1 (Akram and Dar, 2005)

Let (G,*) is a group with an order more than 2. Define a binary operation on G as follow © : G X G - G
OEY) =xQy=xxy™?

If the following axioms are hold by G:

i xONOEOD=(x0(0) 0O (OY))Ox

i. xOxOY) =ExOE0OY)Ox

iii. xOx=e

iv. xQe=x

v. e@Ox=x"1'foreveryxy,z€G
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then G is called K-algebra which is built by group (G,*) and we denoted by X = (G*,O,e). If (Gx*,¢e) is an
abelian group, then axiom i and ii replace with

* xOy)OEx0Oz) =20y,

i*xOQy) =y

For every x,y,z €G.

Definition 2.2 (Akram and Dar, 2007)
Let X = (G,*,0,e) is a K-algebra. A non empty set H in K-agebra X is called K-subalgebra if e € H and
h; © h, € H, for every h,,h, € H.

Definition 2.3 (Akram and Dar, 2007)

LetIis a non empty set in K-algebra X = (G,*,©,e). A setlis called ideal of X if the following condition
satisfied for every x,y € G.

i. ee€l

ii. XOVELyOyOx)ElI=>xE€EI

Definition 2.4 (Kandasamy, 2003)
Let X is a non empty set and p, is a mapping
My X - [0,1]
with [0,1] is a real number interval from 0 to 1. A set A defined by
A={ om,G)lx € X)
is called fuzzy set of Ain X. p, (x) is called membership function for fuzzy set A.

Definition 2.5 (Akram and dar, 2007)
Let X = (G,x,O,e) is a K-algebra. A fuzzy set A of X is called fuzzy ideal of ¥ if it satisfies:
i p,(e) =p,(x), foreveryx € Gand

il p,(x) =min{p, xOY), 1,y O (y ©x))}, forevery x,y € G.

Definition 2.6 (Zhang, 1998)
Let X is a non empty set and A} and Az is a mapping
A5:X - [0,1] and A5: X — [—1,0]
with [0,1] is a real number interval from 0 to 1 dan [—1,0] is a real number interval from -1 to 0. A set B
defined by
B ={x, (2 (x), 4 (x)|x € X}
is called bipolar fuzzy set Bof X. A5 (x) is called membership function for fuzzy set Adan Az (x) is called non-
membership function for fuzzy set A. Furthermore, bipolar fuzzy set writtenas B = (u*, ™).

Definition 2.7 (Akram et al, 2010)

Let X = (G,*,©,e) is a K-algebra. Bipolar fuzzy set B = (u*, u™)in X is called bipolar fuzzy subalgebra if it
satisfies for every x,y € G.

i pt e ©Oy) = min{ut (x),u"(y)}

il p(x©y) <max{u®(x),u* ()}

Definition 2.8 (Ria et al, 2018)

Let B = (A*,17) is a bipolar fuzzy set of K-algebra Kand t' = (t*,¢t~) € (0,1] x [—1,0), for every x € X
i. B>t e AT@),A1"(x) = (tH ) © At (x) = trand A~ (x) < ¢~

ii. B(x)<t' & (AT(x),1 () < (tHt7) © A*(x) < t*rand 1~ (x) = ¢t~

Definition 2.9 (Ria et al, 2018)
Let B = (A*,17) is a bipolar fuzzy set of K-algebra & with

A*(z) = {t* ,Z=X

0 ,z#x
- _(t ,z=x
A(Z)_{O JZFEX

Then B is called a bipolar value fuzzy point where t' = (t*,t~) € (0,1] x [—1,0)and support x, written as
xp = (xf, x7). xp is said to belong toB, written as x € B if B(x) = t', so AT (x) = t*, 17 (x) < t~. x, is said
not to belong to B, writtenas x, € B if B(x) < t',so A*(x) <t*, A~ (x) = t~.
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Definition 2.10 (Ria et al, 2018)

Let B, = (A*,A7), B, = (ut,u™) are bipolar fuzzy sets of X,
max{B,, B,} is defined as (max{A*,u*}, min{A~, u™})
min{By, B,} is defined as (min{A*, u*}, max{1~,u"})

Definition 2.11 (Ria et al, 2018)

A bipolar fuzzy setB = (A%, 17) is called a bipolar fuzzy ideal of X if following condition hold.

i At(e) = AT (x)andA (e) < A~ (x)

ii. 7)) =2min{AT(xOy), Aty O ¥y O x)landAi (x) < max{A (x O y), A (y © (y © x))}

Definition 2.12 (Ria et al, 2018)
Suppose I is a non empty subset in K-algebra &. Bipolar fuzzy set C;c = (C;¢, Cc) defined by

0, xe€l
C,JE(x)={1 , Xx€I
_ 0 , xel
Cl“(x)z{—l , xEI

is called bipolar-valued anti characteristic function.

Definition 2.13 (Ria et al, 2018)

Let X = (G,*,©,e) is a K-algebra. Bipolar fuzzy set B = (A*,17) is said a bipolar anti fuzzy ideal of X if the
following conditions hold.

i. x,€EB=>e. EB

i. xOY)EBYOWOX)EB= Xmax(t r’) €B

Furthermore, bipolar anti fuzzy ideal is abriviated by BAF ideal.

Theorem 2.14 (Ria et al, 2018)

If B is a bipolar fuzzy setin K-algebra ¥, then axioms in Definition 3.7 are equivalent to the following axioms
respectively.

a. Af(e) < At(x)and A~ (e) = 1 (%)

b. () <max{AT(x O ATy O O x)}and 17 (x) = minfA - (x © y), A~ (y O (y © x))}

1. MAIN RESULT
In this section, we discusses about the notion and the properties of bipolar fuzzy translation, bipolar
fuzzy extention, and bipolar fuzzy multiplication on bipolar anti fuzzy ideals of K-algebra. For every bipolar
fuzzy sets B=(@QA*,17) of K -algebra K , we denote u=1-sup{At(x)|x e X} dan
i=-1-inf{A"(0)|x € X}.

Definition 3.1 (Bipolar Fuzzy Translation)
Let B = (A*,17) is a bipolar fuzzy set of K-algebra Zand (y, §) € [0,u] X [i, 0]. Bipolar fuzzy set
B, 5y = (A4, Asm) is called bipolar fuzzy (y, )-translation of B, where
Ay K = [01],x - A*(x) +y
Asm: K - [-1,0],x > A~ (x)+ 6
Theorem 3.2
If B = (1*,17) is a BAF ideal pada K-algebra X, then bipolar fuzzy (y, §)-translation of Bis a BAF ideal of
JCfor every(y, ) € [0,u] x [i,0].
Proof:
i. B isaBAF ideal of%C, for everyx € Kobtain 1*(e) < A*(x)andA™(e) = 1~ (x).
Because of y € [0,uland u = 1 — sup{A*(x)|x € K} then
AEe)+y <1t +y
Because of § € [i,0]and i = —1 — inf{A~(x)|x € K}then
Are)+6=21(x)+46

i A7) < maxfA*(x © y), A*(y O (y © X))}

AT +y < max{ﬁ(x ©) y),)fr(y (0)6'Z0) x))} +y

) +y <max{Arx O +y. 2y O (y O ) +v}
and
() z2min{fA(x O ), (y O (v ©x)}
L@ +85zmin{(xO,A (YO Ox)}+4
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@) +82minfA (xQy)+82(y O (y O x)) + 8}
Bipolar fuzzy (y, §)-translation of B is a BAF ideal of.

Example 3.3
Let G = {e, a, b, x,y, z} and binary operation o in G is defined in Table 1

Table 1: Binary Operation ¢ in G

a X

NR IR |T(Q|d |0
N IR IR |T(Q |0 |

R[N |0 |>|a
< (R |IN|Q [0 oo
Q(T|n [N (R
S QN (R
Qe |TR [ |N|N

We can prove that (G,0) isa group and X = (G,o,, e) is a K-algebra. We define a bipolar fuzzy set
B = (A*,17) as follows,

0.03 x=e —-0.2 x=e
+ —_ ’ — — ’
A (x)—{0.4 , X#e and A (x)—{_0.35 , xX#e
B is a BAF ideal of K-algebraX.
u=1-—sup{At(x)|x € X} i = —1—inf{A (x)|x € X}

=1 — sup{0.03,0.4}
=1-04=0.6
If y = 0.5and 6 = —0.3, then B{, 5)BAF ideal of X..

—1 — inf{—0.2,—0.35}
—1—(—0.35) = —0.65

nn =

Theorem 3.4
Let B = (A*,17) is a bipolar fuzzy set of K. If bipolar fuzzy(y, §)-translation B(TM) = (Agy_T),/l(‘&T)) of Bis a
BAF ideal of % for every(y, §) € [0,u] X [i, 0], then B = (A*,17) is a BAF ideal of XK.
Proof:
i. Bipolar fuzzy (y, ) -translation B(Tm) of B is a BAF ideal of %, implies 7*(e) + y < A*(x) + y and
(@) +8=1(x)+6.
Because of y € [0,u]and u = 1 — sup{At(x)|x € K}, then
At(e) < AT (x)
Because of § € [i,0]and i = —1 — inf{A~(x)|x € K}, then
A (e) =1 (x)
ii. Bipolar fuzzy (y, §)-translation B{, 5, of B is a BAF ideal of X, it implies
) +y <max{*(x ©y) + .45 (y O (y O %)) +v}
M) +y < max{ﬁ(x ©) y),/1+(y (0X6'Z0) x))} +vy
(x) < max{A*(x © ¥), A" (y © (v © x))}
and
Am(x)+6 = min{/l‘(x Oy + 8,/1‘(31 (0X6¢'Z0) x)) + 6}
Am(x)+6 = min{/l‘(x ©) y),/l‘(y [0)¢Z0) x))} +6
(@) 2min{fA"(x O y), A7y O (y © x))}
B = (A*,17)BAF ideal of X.

Definition 3.5 (Bipolar Fuzzy Extention)
Let B, = (A*,A7) and B, = (ut,u™) is bipolar fuzzy sets of K-algebraX. If A*(x) < u*(x)and
A7 (x) = pu~ (x)for everyx € X, then B,is called bipolar fuzzy extention of B,.

Definition 3.6 (Bipolar Anti Fuzzy Ideal Extention)
Let B, = (A*,A7) and B, = (u*,u™) is bipolar fuzzy sets of K-algebra ¥C. B,is called BAF ideal extention of
B, if the following axioms are fulfilled.
i. B,isa bipolar fuzzy extention of B,
ii. If B,is a BAF ideal of X, thenB, BAF ideal of K.

Ba:e:il on the definition above, Aa,_T) > A*(x) and ATy < A7 (x) for everyx € X, we obtained several theorems
as follow.
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Theorem 3.7
If B = (1*,17) is a BAF ideal of K-algebra %, then bipolar fuzzy (y, §)-translation B{, s = (A{, 7y, Asr)) Of

Bis a BAF ideal extention of Bfor every(y, §) € [0,u] x [i, 0].
Proof:

i.  B(,sbipolar fuzzy extention of B.
ii. Suppose B(Ty‘(g)is a BAF ideal of %, then B is not a BAF ideal of XK.
o @ +y<At(x)+y and AE@+s=21)+6
At(e) < AT (x) A (e) =21 (x)
o M@ +y<smax(A*x O+ (yO Ox)+v}
200 +y < max{A*(x © ), 2 (y O (y © )} +v

7 (x) < max{A*(x © y),A*(y © (y © x))}
and

A(x)+6 = min{l‘(x Oy + 6,1‘(31 OO x)) + 6}
Am(x)+6 = min{/l‘(x ©) y),/'l‘(y [0)¢Z0) x))} +6
() z2min{fA(x O,y O (v ©x)}
This is contrary with the statement above, it must be B BAF ideal of .
B{, 5is a BAF ideal extention of B.

Example 3.8
According to example 3.3, B, 5)is a BAF ideal of Xwith y = 0.5 and § = —0.3, then B(, 5, BAF ideal
extention of B.

Definition 3.9

Let B = (ut, u™) is a bipolar fuzzy set of K-algebra X, (a, ) € [—1,0] x [0,1],y € [0,u],§ € [i, 0], then
. éfm ={x e Xl () < f - v}

. lf_(a,a) ={xeXlp(x) = a— 6}

o B(T(aﬁ)_(y_a)) ={xeX|luy(x)=a—ydanut(x) < p -6}

Theorem 3.10

If B=(u*,u)is a BAF ideal of K-algebraX, thené’{ﬁ‘y)and B‘(Ta,,;) ideal of ¥ for everya € Im(u~) and

B € Im(u*) withf =y and a < 6.

Proof:

i. Suppose x € E*?B,y) - ;Tﬁ(x) < B —y. Because of u*(e) < u*(x)and u*(x) < B —ythen u*(e) < B —
y. Itisclear thate € B* g,

Suppose x € E_?alg) > u (x)=a—6. Becauseof u (&) = p (x)and p (x) =a—Sthenp=(e) = a— 6. It
is clear that e € E‘fma).

ii. Suppose (x@Oy)and (y O (y O x)) € E”{M) implies u*(x ®y) < B —vyand
oy ox)<p-v.
max{u*(x O y),u*(y © (y © x))} < max{Bf -y, p -y}
max{utx O Y, ut(y O Yy O} <p-vy
Because of u*(x) < max{u*(x © ¥),ut(y © (y © x))} thenu™(x) < B — y. Itis clear thatx € EJ{M)- In the

same way for E"(TM), we can obtained x € E‘(Ta_,;). }§+(T,;_y) dan E‘(Ta,s)ideal ofK.

Corollary 3. 11

If B = (ut,u") is a BAF ideal of K-algebra C, then E(T(aﬁ),(y‘a))ideal of Kfor every(a, B) € [—1,0] x [0,1] and

(y,6) € [0,u] x [i,0].

Proof;

i B is a BAF ideal of X , implies ut(e)<u*t(x) and pu(e)=u (%)

Supposex € B{(y g) y.5yimpliesu™ (x) < B — sandu~(x) = a —y.

Because ofu*(e) < u*(x)andu~(e) = u~(x)then
pre)spr(x)<p-6-u(e)<p-4
p@zpyx)za-y-opu(e)za-y
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Itis clear that e € B{(4,p) (.5)-
Suppose (x © y) and (y © (y © x)) € B{(4 ) y.5)) implies
prxOy)sp-dand gy Oy Ox))<p-6

max{ut(x O Yty O Ox)NI<P-6
wxOy)za-—yadpy (O Ox)za—y

minfu”(x OV YO YO} =a—-vy
Because of B BAF ideal of K-algebra X, then
utxy<p-danduy(x)=a—-y
Itis clear that x € B(i, gy (y.5)) Bl(ap) .5 id€al of K.

Theorem 3. 12

Let B = (u*,u7) is a bipolar fuzzy set of K-algebra K. Bipolar fuzzy (y, §)-translation of B is BAF ideal of

K if and only ifl§+?ﬁ,y) and B"(Ta‘g) ideal of K for everya € Im(u~), B € Im(u*),and (y,8) € [0,u] x [i,0]

witha < §and g8 > y.

Proof:

i. Letxe 1§+(Tﬁ,y) - pu*(x) < B —y. Because of B(, 5 BAF ideal of X, then u*(e) -Tl- y<ut@)+y.
Becausey € [0,u] we obtain u*(e) < u*(x). Sou*(e) < u*(x) < B —y.Hencee € Bz,

In the same way for E‘(Ta_s), we obtainTu‘(e) >u (x)=a—6.Hencee € E_Za,S)-

ii. Let(x ©y), (y OO x)) EB 2t xOY)<p-—rvaduy*(yO Y Ox)<B-vy.

B{, 5)BAF ideal of %, implies

. prx) < maxéﬂ*(x O yO (yTO ISP - Y .

Hence x € B¥(5,,. In the same way for B~ 5), We obtain x € B~ 5). Hence B* 4, and B~ 4 s)ideal of K.
Conversely,

i. Letx€Bl 5 —put(x)+yandu (x)+6. E*?ﬁ,y) ideal of K, implies for every x € §+(TB.V) there
isesout(e)<p—yand ut(x) <pB—y, can be written as ut(e)+y<pBand ut(x)+y<p.
Supposeut(e) +y > ut(x) + yandut(x) +y = B, impliesu*(e) +y > B. It is contrary to the statement
ut(e)+y <p.Itmustbe ut(e) +y < ut(x) +y.

In the same way for E‘(Ta_a), we obtain u=(e) + 6 = u=(x) + 6.

ii. Let(x ®y), (y OO x)) € B(Ty,s) implies

prxOy)+y pxOy)+6
O oN)+y wyoGoxn)+s
B* (4, ideal of %, then
WxOy)<p-vy } N
- x)<p—
oo <p-—yf (=f-v
or can be written as
prxOy)+y<p } N
- x)+y <
oo +y<pf (+r=p

It can be concluded by max{u*(x @ y) + v, u*(y © (y © x)) + v} < B.

Suppose p* (x) + ¥ > max{pt(x O ) +y,u*(y © (y © x)) + y}and

max{u*(x ©y) +v,u*(y © (y © x)) + v} = B, s0 we obtain u*(x) +y > B.

It is contrary to the statement u*(x) + y < B. It must be

pHe) +y smax{pt(x O y) +y.ut(y © (y O x)) +v}.

In the same way forE‘(Ta,,;), we obtain u~(x) + 8§ = min{fu"(x Oy + 8,1~ (y © (y © x)) + 6}.

B{, 5)BAF ideal of .

Corollary 3.13

Let B = (ut, u™) is a bipolar fuzzy set of K-algebrar K. Bipolar fuzzy (y, §)-translation of B is BAF ideal of X
if and only if E(T(a‘ﬁ),(y‘a)) ideal of K for every a € Im(u™), 8 € Im(u*), and (y,6) € [0,u] X [i,0] with @ < &
and 8 >vy.

Proof:
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i. Letx € E(T(a,ﬁ),(y,@) Ssutx)<p-sdandu (x) =a—y. B(Ty_5) BAF ideal of %, implies
prl@)spx)<p-dandu~(e)zu (x)=2a—vy.
¢ € B{wp o) i
i. LtxOy,(OoOx)E B(T(a,ﬁ),(y,&))’ implies
WrxOQy)<p-¢ wxQy)=za-y
WyoWox)<p-45 wyoyox)za-y
B(Tm) BAF ideal of &, then
P () <max{pt(x Oty Oy Ox))}<p-6
() zminfrx O, (YO Ox))}za—y
nT
X € Blap)0.0)
It can be concluded by B(T(a‘ﬁ),(yﬁ)) ideal of K. Conversely,
i.  Blap) sy ideal of 3¢, implies
pte)<p-4 and prx)<p-46
p(e)=a-y px)za-y
Suppose ut(e) > ut(x) and u*(x) = B — 6 then u*(e) > B — 6. It is contrary with u*(e) < g — 6.
It must be ut(e) < ut(x) < B — 6. Hence ut(e) +y < ut(x) +y < B — 6 + . It can be conclude
pre)+y su(x) +v.
In the same way we obtain u=(e) + § = u~(x) + 6.
ii. E(T(a‘l?,((y‘% id)eal (;f?C;Simplies
wxOQy)s<p- ot _
Rt ps S EUNCETEL
Suppose ut (x) > max{ut(x © y),ut(y © (y ©® x))} and
max{ut Oy, 1ty Oy Ox)}=B—-6, we obtain ut(x) >p—48&. It is contrary with
ut(x) < B — 6. It must be
p(x) < max{pt(x O ), ut(y O (y © 1))}
So
pre) +y < max{pt(x ©y),ut(y O (y O )} +v
pre) +y <max{ut(x O y) +y,ut(y © (y O x)) +v}
pwxOy)za-y _
wyOyox)= a—y}ﬁ” (za-y
In the same way, we obtain
w+82minfurxO M (YOO} +6
) +8zminfu(xOY) +6,u(y O (y O x)) + 6}
B, 5y BAF ideal of K.

Theorem 3.14
Let B = (ut,u™) is a BAF ideal of K-algebra 7C, (y, 6) € [0,u] x [i,0] and (,&") € [0,u] x [i,0]. If
(y,6) = (¢, 6", then bipolar fuzzy (y, §)-translation B(Ty‘a) of B is a BAF ideal extention of bipolar fuzzy
(', 8)- translation B{,,, 5, of B.
Proof:
i. (y,8) = (', 8") implies
pr)+y spto+y
U +6=zu (x)+6
B{, 5, bipolar fuzzy extention of B(,, 5,,.
ii.  Suppose B[, 5y BAF ideal of ¥, then B(,, 5, is not BAF ideal of X.
e Because of (y,8) = (y',8), it implies
pre) +v S#*(e)ﬂf} + P '
<
and
y‘(e)+6'2y‘(e)+6} _ . ,
U x+6'=u (x)+6 ORI ROL

o pr)+y<max{ptxOM+yrufyO Y Ox)+y}
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) +y <max{pr(x Oty O Y O 0))}+v

pH() < max{pt(x O y),u*(y © (y O x))}

urx)+y < max{;ﬁ(x Oy),ut (y (0)¢40) x))} +v

) +y <max{ptx O +y ity O Y Ox) +7'}

and

@+ minfpxON+6,u" (YOO x))+6}

W+ minfpxO ML (YO YO x)}+6

() Z2minfp(x O,y O (yOx)}

W)+ zmin{u"(x O y),u"(y O (y Ox))} + 6

W+ zmin{p"(x0+8u (YO Ox)+46'}

It is contrary with the statement above, it must be B(Ty,ys,) BAF ideal of K.

It can be conclude by B/, 5, BAF ideal extention of B}, 5.

Theorem 3.15
Let B = (u*,u™) is a BAF ideal of K-algebra % and (y, §) € [0,u] x [i,0]. For every BAF ideal extention
B’ = (v*,v7) of bipolar fuzzy (y, §)-translation B(Ty_5), there is (y',8") € [0,u] x [i,0] so that (y,6) < (¥',6")
and B' BAF ideal extention of bipolar fuzzy (y, §)-translation B(ng).
Proof:
i. Let (¥',68") € [0,u] x [i, 0] that implies (y,6) < (¥, 8").
pre)+y <pt)+y
uw @ +6=pu(x)+46
B’ bipolar fuzzy extention of B{, 5.
ii.  Suppose B’ BAF ideal of ¥, then B(TM) is not BAF ideal of XK.

o ute)+y <ut()+y and u(e+68=u(x)+46
put(e) < ut(x) pn(e) = p (x)
pre) +y <p*(x) +y pEe+é=zu (x)+6

o ut(x)+vy' < max{u*(x Oy + y’,u*(y (0J(Z0) x)) +y }
) +y' < max{pt(x O Y, ut(y © (y O )} +
pt () < max{ut(x © y),u*(y © (y © %))}
) +y <max{ptx Oy, ut(y O Y O )} +y
W) +y <max{ptx O +r. ity Oy O ) +v}
and
p ) +6 = minfux O + 8,4 (y O Y Ox)) + 6}
p ) +68 zmin{u"(x O, (YO (y Ox)}+ &
) Z2minfp(x Oy, O Ox)}
W) +82minfum(xO M (YOO} +6
w@+szminfuxON+8,u (YOO X)) +6)

It is contrary with the statement above, it must be B/, 5, BAF ideal of X.
B'is a BAF ideal extention of B, 5,.

Definition 3.16 (Bipolar Fuzzy Multiplication)
Let B = (A*,A7) is a bipolar fuzzy set of X and p, o € [0,1]. Bipolar fuzzy set Blpo) = (AFm,25™) is called
bipolar fuzzy (p, o)- multiplication of B with
MK - [0,1],x - AT (x)p
A7 K - [-1,0],x - A~ (x)o
For every BAF ideal of B, Bipolar fuzzy (0,0)- multiplication B(j ) is a BAF ideal of X.

Theorem 3.17
If B = (4%,47) is a BAF ideal of K-algebra X, then bipolar fuzzy (p,o)- multiplication B} ,, of B is BAF
ideal of XK.
Proof:
i p,o € [0,1] implies At (e)p <At (x)p and A1~ (e)o = 1 (x)o.
ii. B BAF ideal of %, implies
A (x) < max{A* (x O ), 17 (y O (y © x))}
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)p < maxfA* (x O ), 'y O (v O x))}p
2 ()p < max{A*(x © ¥)p, A*(y © (y © x))p}
and
A~ (x) ZminfA"(x O ), 27 (y © (y O x))}
A (x)o 2 minfA"(x O ), 21"y © (y O x)}o
A () = min{A (x © y)o, 1" (y © (y © x))a}
It can be conclude By, of B is BAF ideal of K.
Theorem 3.18
Let B = (A*,17) is a bipolar fuzzy set of K-algebra K. Bipolar fuzzy (p, o)- multiplication B(p) Of B is BAF
ideal of ¥ if and only if B BAF ideal of X for every p,o € [0,1].

Proof:
i B(},»0f B is BAF ideal of ¥, implies 1 (e)p < A*(x)p and A1~ (e)a = A7 (x)o. Because of
p,o € [0,1] we obtain A*(e) < A (x) and 1~ (e) = 1~ (x).
ii. B{f,_a) BAF ideal of I, implies
I (0)p < max{2* (x O y)p, ' (y © (y © x))p}
2 ()p <max{A*(x O ), AF(y O (y O x))}p
At (x) € max{A*(x O y), A" (y © (y © 1))}
and
A7 ()0 = min{A~(x © ¥)o, 17 (y © (y © x))a}
A~ ()0 ZminfA"(x O ), 1" (y O (y O x)}o
A~ (x) ZminfA"(x O ), (y O (y © x))}
B BAF ideal of %K. Conversely, according to theorem 3.15 it is clear that B} ,, of B BAF ideal of K.

Example 3.19

Based on the example 3.3 B = (A*, 17) defined by
+r.n_ (003 , x=¢e _ _(—02 , x=e
A(x)_{OA , x¢eand/1(x)_{—0.35 , X*e

BAF ideal of K-algebra X = (G,°,®,e) with ¢ = {e,a, b, x,y, z}.
If p = 0 = 0.5, then B{}; ,, BAF ideal of K.

Theorem 3.20
If B = (A%,17) is bipolar fuzzy set of K-algebra X, (y, ) € [0,u] X [i,0] and p, o € [0,1], for every bipolar
fuzzy (y, §)-translation B(TM) of B is a BAF ideal extention of bipolar fuzzy (p, o)- multiplication B}, ., of B.
Proof:
i. p,o €[0,1], it is clear that A*(x)p < At(x)+y and 7 (x)p =21 (x) +v. B(TM) bipolar fuzzy
extention of B(}; ;.
ii.  Suppose B(TM) BAF ideal of X, then B(}, 5, is not BAF ideal of %.
o A(e)+y<AT(x)+y and Ae)+6=21(x)+6
At(e) < AT (x) A (e) =1 (x)
At(e)p < At ()p A7 (e)o = 1~ (x)o
o MW+y<max{Z'xON+y 2 (yO (ON)+v}
) +y <max{2*(x O ), 2'(y O (Y © X))} +y
A(x) < max{A* (x O y), A (y © (y © 1))}
)p < max{A*(x O y), A*(y O (y O )} p
a cgx)p < max{A*(x © y)p, A*(y O (y © x))p}
an
@) +82minfA (xOy) +6,1(y O (yOx))+ 5}
@) +6zmin{-xONA (YO O} +8
A~(x) 2 minfA"(x O ¥), Ay © (y © x))}
Ax)oZminfl (xOQy) A (O Ox)}o
A~ (x)o = minfA (x O y)o, A7 (y © (y © x))ao}
It is contrary with the statement above, it must be B{; ., BAF ideal of K. B, 5, BAF ideal extention
of B} -
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IV. CONCLUSION
In this article, we introduced the notion of bipolar fuzzy translation, bipolar fuzzy extention, and

bipolar fuzzy multiplication on bipolar anti fuzzy ideal of K-algebra. We also investigate the related properties.
We hope this paper can be reference for future research about fuzzy.
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