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A STUDY ON BIPOLAR FUZZY BCI-IMPLICATIVE IDEALS
DEENA AL-KADI

ABSTRACT. This paper studies bipolar fuzzy BCI-implicative ideals considering
bipolar fuzzy (translation, multiplication, extension, magnified translation) and
relations between them obtaining several theorems.

1. INTRODUCTION

The notions of translation, multiplication and extension applied in different as-
pects on different algebraic structures. In [7], fuzzy translation, fuzzy extension
and fuzzy multiplication applied on fuzzy subalgebras in BCK/BClI-algebras. The
same notions were applied to fuzzy H-ideals in BCK/BClI-algebras [12]. In [11],
intuitionistic fuzzy translation is applied to intuitionistic fuzzy subalgebras and
ideals in B-algebras. In [4], fuzzy translation and fuzzy multiplication studied on
BF-algebras. Other properties have been studied on anti fuzzy implicative ideals
of BCK-algebras [2]. Zhang [13] in 1998 was the first to introduce the notion of
bipolar fuzzy sets as an extension of fuzzy sets. Lots of studies have been done
later on the notion, see for example [3,5,10].

Liu et al. in [9] introduced the notion BCI-implicative ideals and investigated
the connection with other ideals in BCK/BCI-algebras. Then the authors intro-
duced fuzzy BCI-implicative ideals and fuzzy BCI-positive implicative ideals [8].
Recently, the notion of bipolar fuzzy BCI-implicative ideals of BCI-algebras were
introduced, characterizations were given and some properties were studied [1].
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This paper studies more properties of the bipolar fuzzy BCI-implicative ideal of
BCl-algebras defined in [1]. For a bipolar fuzzy set of BCI-algebras, say ., we give
conditions for when a bipolar fuzzy translation, multiplication, extension, magni-
fied translation) of i become a bipolar fuzzy BCI-implicative ideal and relations
between them are investigated. The negative and positive cut of a bipolar fuzzy
set is defined and some properties are studied.

2. PRELIMINARIES

Definition 2.1. An algebra (W;*,0) of type (2,0) is called a BC'I — algebra if for all
w, s,q € W it satisfies:

(1) ((w+*s)*(wxq))*(g*s)=0,

(2) (wx(wx*s))xs=0,

3 wxw=0,

(4 wxs=0and s*xw=0= w=s.

We denote a bipolar fuzzy set in a BC[-algebra W by the triple p = (W; iy, ),
where (i, 1, are the maps from W to [—1, 0] and from W to [0, 1], respectively.

For any pn = (W pn, p1,) in W and for any w € W, let B = —1 —inf{u,(w)} and
T =1 sup{py(w)}.

Let {r; | j € J}, be a set of real numbers where J is finite. Define v and A as:
V{r;|j€J} :=max{r;|je Jtand A{r; | j € J} :=min{r; | j € J}.

A nonempty subset A of W is called an ideal of W if it satisfies:

(LoeA,

Q) Vw,seWwxse A,se A= w € A.

A nonempty subset A of W is called a BCI — implicative ideal of W if Vw, s, q €
W it satisfies:

(DHoeA,

(2) ((wxs)*xs)x(0xs))xqg € A,g € A= wx((sx(sxw))* (0% (0% (wxs)))) € A.

Definition 2.2. [6] A bipolar fuzzy set j = (W pu,,, 1) in W is called a bipolar fuzzy ideal
of W if it satisfies the following assertions:

10 (0) < pn(w),

11p(0) = i (w

(1) (Yw e W) )
@WM%WUCMWSMWSWM@).

pp(w) = pp(w x 8) A piy(s)
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Definition 2.3. [1] A bipolar fuzzy set jn = (W; iy, p1,,) in a BCI-algebra W is said
to be a bipolar fuzzy BCI — implicative ideal of W if Yw, s, q € W it satisfies:

(D 1 (0) < pn(w), 11(0) = pip(w),
@) (W ((sx (sxw)) (0% (0 (wx5))))) < pn((((ws)%5)x(0%5)) %)V pin(q),
pp(w (s (sxw)) (0% (0% (wx5))))) = pp((((ws)x5)*(0%5)) ¥q) A (9)-

Definition 2.4. [5] Let y = (W iy, p,,) be a bipolar fuzzy set in W and let . € [B, 0]
and x € [0,T]. Then a bipolar fuzzy (v, k)-translation of u = (W pn, p,), denoted
by p @R = (Wi i, uSE)Y is a bipolar fuzzy set where, u$™” and pS"™) are maps
from W to [—1,0] and from W to [0, 1] given by w — p,(w) + ¢ and w +— p,(w) + &,
respectively.

Definition 2.5. [5] Let 1y = (W fin,, ftp,) and pio = (W iy, 1, ) be bipolar fuzzy
sets in W. Then it said that pi; = (W iy, ftp,) s a bipolar fuzzy extension of 1 =

(W s tpy) U oy (W) 2 iy (w) and g, (w) < pap, (w), for all w € W.

Definition 2.6. [3] Let u = (W un, ptp,) be a bipolar fuzzy set in W and let 0 <
B,y < 1. We define the bipolar fuzzy (/3,~)-multiplication of u = (W [ins ltp) aS the
bipolar fuzzy set pM-80) = (W; M (M) where M7

W to [—1,0] and from W to [0, —1] given by p,,.5 and j,.v, respectively.

and u ) are maps from

3. RESULTS

Throughout the next parts we will use W to denote a BC'I-algebra and BF-BC'I-
implicative ideals to denote bipolar fuzzy BCI-implicative ideals.

Theorem 3.1. Let ;o = (W, it,) be a bipolar fuzzy set of W. Then for (i,k) €
[B,0] x [0,T], the bipolar fuzzy (i, x)-translation of u = (W;pn, 1), pox) =
(W, ,u%T’L), u,()T’”)) is a BF-BC'I-implicative ideal of W' if and only if u = (W fin, ) is
a BF-BC'I-implicative ideal of W.

Proof Let p™) = (W; ui"™ | ")) be a BF-BCI-implicative ideal of W. Then,
for all w,s,q € W,

i (w (5% (s % w)) * (0% (0% (w % 5)))))

< S (((w o s) = 5) % (0% 5)) + q) V ™ (q),

s (w2 (55 (s w)) ¢ (0 (01 (w 5))))
) %

> s ((w * 5) % 8) % (0% 8)) % q) Ay (q).
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Then,

Thus,

Also we have,
pn(0) + ¢ = pH9(0) < 9 (w) = pu(w) +

and
1p(0) + & = T (0) = il (w) = g (w) + .

Hence, ,(0) < p,(w) and p,(0) > p,(w). Therefore, p = (W;u,, 1) is a
BF-BC'I-implicative ideal of WW.

Conversely, let o = (W; pu,,, pt,) be a BE-BC'I-implicative ideal of W. Then for all
w, s,q € W we have,

Hence,
I (w (5 (5% w)) * (0% (0% (w * 5)))))
(W s)xs)*(0%5))xq) + ]V [pn(q) + (]
= (((wx 5) % 5) % (0% 8)) % q) V " (q),
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T (% (5% (5 % w)) * (0% (0% (w * 5)))))
>[1ap((((w * 5) % 8) % (0% 5)) * q) + K] A [p(q) + K
=T (((w ) % 5) % (0% 5)) * g) A ™ (q).

Also, it is obvious that p{ " (0) < ui"(w) and p$"™(0) > pi"" (w). Hence,
pTem) = (W 9 1§79y is a BE-BCI-implicative ideal of WW. O

Theorem 3.2. Let i = (W, piy, 11,,) be a bipolar fuzzy set of W. For f3,~ € [0, 1], the

bipolar fuzzy (8, 7)-multiplication p™#2) = (W; ™ M) of = (W ptn, 1),
is a BF-BCI-implicative ideal in W if and only if u = (W, pun, p1p) is a BE-BCI-
implicative ideal in W.

Proof Let (3, )-multiplication, %" = (W; ui}? SM7) be a BF-BCI-implica-
tive ideal in W. Then

M, M, M, M,
i 2(0) < i ), g (0) 2 g (w)

and
s (w s (5% (s % w)) (0% (0% (w * 5)))))
< P (((w 5) % 5) % (0% 5)) % q) V " (g),
and
st (w o (5% (5% w)) * (0% (0% (w * 5)))))
> V(0 8) % 5) % (0% 8)) % q) Ay (q),
and so,
(W ((s% (s w)) * (0% (0% (w=s))))).0
< (w0 8) % 8) % (0% 8)) % 9).BV pa(q). 5,
and
pp(w (5% (s % w)) * (0% (0% (wx 5))))).y
= pp[((((w 5) % 5) 5 (0% 5)) * q).7 A pip(q) .7
Hence,

1n(0).8 < pin(w).53, p1p(0).y > pip(w).y
and
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* (0% (w x5))))).f

fin(w * ((s % (s xw)) * (0
# (0% 8)) *q) V pa(q)].53,

< [pn((((w % 5) x 5)

and

* (0 (wx5)))))y

pip(w * ((s % (s * w)) * (0
% (0% 5)) % q) A pp(q)]7-

> pp[((((w * 5) % )
It follows that,

1 (0) < pin(w), p1p(0) = pp(w)
and

* (0 (w x 5)))))

pin(w 5 (5% (s w)) + (0
* (0% 8)) % q) V n(q),

< pin((((w % 5) % 5)

and

pip(w s (5% (s % w)) (0% (0% (w x 5)))))
> pip((((w o 5) % 8) * (0% 8)) % q) A pip(q)-
Hence, i = (W; pn, 1) is @ BE-BC'I-implicative ideal in V.
Conversely, Let ;1 = (W; iy, 1) be a BF-BCI-implicative ideal in V. Then we
have,

1n(0) < pn(w), 11p(0) = p1p(w)
and

* (0% (wx5)))))

pin (w5 ((s % (s % w)) + (0%
* (0% 8)) % q) V pn(9),

< pin((((w* 5) % 5)
and

pp(w * ((s % (s % w)) * (0% (0 (w = 5)))))

> (% 5) % ) # (0% 5)) % @) A 1y(g).

Thus, having 0 < 3, < 1 implies

11n(0).8 < pin(w).53, p1p(0).y > pip(w).y

and

(0% (w x5))))).f

fin (W ((s % (s % w)) * (0 * )
# (0% 5)) *q) V pa(q)].53,

< [pn((((w x 5) x 5)

and
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pp(w s ((s % (s w)) * (0 (0% (w*5))))).y
= ppl((((w s 5) % 5) 5 (0 5)) % q) A pip(q)].7-

From the two latter inequalities we have,

(W * ((s % (s xw)) x (0% (0% (wx*5))))).5
< pn((((w = 8) % 8) % (0% 5)) x q).BV p1n(q)-5,

and

pp(w 5 (3% (5% w)) % (0% (0% (w* 5))))).y

> [((((w * 8) % 8) % (0% 8)) % q)y A () -

That is,

pt(0) < P (w), pg(0) = pgt (w)
and

s (w e (5% (s % w)) (0% (0% (w * 5)))))

< P (((w 5) % 5) % (0% 5)) % q) V " (g),
and

st (w o (5% (s % w)) * (0% (0 (w * 5)))))

> " ((w s s) % 8) (05 9)) 5 ) Ay (q).

Hence, pMA89) = (W; uMP M) is a BE-BCT-implicative ideal in . O

Definition 3.1. Let o = (W; uy, i1,,) be a bipolar fuzzy set in W and let /3, € [0, 1],
t,k) € [B,0] x [0, T). Then a bipolar fuzzy (M#") T*))-magnified translation o
D zy g
= (W; pn, ), denoted by uM(B”)T“’”) = (W; M%MT’B’L), u,()MT’%”)) is a bipolar fuzzy
set where, u(MT[“ and fi, (MT2:) e maps from W to [—1,0] and from W to [0, 1]
given by w — p,(w).0 + ¢ and w — p,(w).y + K, respectively.

Using the same manner used in Theorem 3.2 and Theorem 3.1 we have the
following theorem.

Theorem 3.3. Let u = (W; uy, 1t,) be a BF-BCI-implicative ideal of W and let
B,v €[0,1], (+,x) € [B,0] x [0, T]. Then the bipolar fuzzy (M) T“*))-magnified
translation of 1 = (W i, pp), pi™" 77 = (W M09, M(MT”)) is a BE-BC1I-
implicative ideal of W if and only if i = (W; pi, p1,) is a BF-BCI-implicative ideal of
w.
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Definition 3.2. Let ;o = (W u,, 11,) be a bipolar fuzzy set in W. We define , the
negative (t~ — t)-cut and the positive (t* — k)-cut of = (W i, p,,) as follows:
NE =) = Ly € Wp(w) <t~ — 1} where v € [B,0] and t~ € [—1,0] with
t— <y
P —rm) = Lw € W|y(w) > t+ — k} where s € [0,T] and t* € [0, 1] with
tt > k, respectively.

Corollary 3.1. For a bipolar fuzzy set p = (W pin, p1p,) in W, if o = (W5 i, i) 18
not BF- BC'I-implicative ideal of W, then N'®" ~#) is not BF- BC'I-implicative ideal of
W nor P*"—%#) as will be shown in the next example.

Example 1. Let W = {0, g, h, f} and * is given by the Cayley Table 1.

TABLE 1. Cayley Table of the binary operation x

x0|glh|f
olojlololo
g/8/0|0|¢g
h|h|g|O|h
fIflf]r]0

Then (W;*,0) is a BCI-algebra.
Let . = (W py, 11,) be a bipolar fuzzy set in W represented by Table 2.

TABLE 2. Table representation of

Wi o0 g h f
iy | -0.5]-05]-03-04
u| 08080507

Then we have, pu,(h* ((f * (f*h))« (0% (0 (h* f))))) = pn(h) = —0.3 £ —0.5 =
fn (R f) 5 f) 5 (0 f)) % 9) V pn(g) = pn(g), and so pp = (W5 pn, 1) is not BF-BC'I-
implicative ideal of W. Then B = —1—(—0.5) = —0.5. Take . = —0.2and t~ = —0.4.
Then N924) = {w € Wlu,(w) < —0.2} = {0,9,h, f}. Also T =1—0.8 = 0.2.
Take r = 0.1 and t* = 0.5, then P4 .= {w € W|pu,(w) > 0.4} = {0,g,h, f}. It is
obvious that both N'=°2#) and P4" are not BF-BC I-implicative ideals of W .

If o = (W; p, 1) is @a BF-BCI-implicative ideal of IV, then we get the following.
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Theorem 3.4. For a bipolar fuzzy set jn = (W; i, pt,) in W, let = (W iy, p1,) be a
BF-BC1-implicative ideal of W. Then N® ~4# and P"~%#) are BF-BC'I-implicative
ideals of W.

Proof. Direct. O

Theorem 3.5. Let 1 = (W uy, it,) be a bipolar fuzzy set in W. Then the following
are equivalent, for (1, k) € [B O] [0,T] and (t—,t") € [-1,¢] X [k, 1]:

(D) T = (W uSE Sy of 0= (W pun, pp) is a BF-BCI-implicative ideal of
W.

(2) Both N~ qnd P ~%#) are BC I-implicative ideals of W.

Proof.

(1 = 2). Let puTwm) = (W;N%T’L),,up K) of u = (W;pn, 1) be a BF-BCI-
implicative ideal of W.Then
1 (0) + 0 = psT(0) < i (w) = pn(w) + 10 <t~ ast~ < v and so p,(0) <t —

Also, 11,(0) + r = ui"(0) > " (w) = py(w) + k > t+ as t* > k and so
11,(0) > t* — k. Therefore, 0 is an element in A" —*#) and P —%#),

Let

((wxs)xs) % (0xs))xq) e N0 ge N1

and
((((w* s) * s) % (0% 5)) xq) € P¢ o) g e P —rm,

Then,

fin(((ws) % s) % (05))xq) <t” —¢, and p,(q) <t —y,

(e s) x5) = (0% 5) %) > 15— n, and pple) > 1" — r.
Hence,

(W s)xs)x (0xs))xq) +0<t", and pn(q)+¢ <17,

pp((((wxs)*x8)x(0xs))xq)+r>t", and p,(q) +r>1t".
Thus,

PSP ((w 5) # s) % (0% 5)) xq) > £+ and u,(,’)(Q)>t+-

Therefore,
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By assumption we have,

u%f««w*@*s><0*$>*mvu§”@>

> (W ((s# (sxw)) * (0 (0% (w*5))))),

" (((w o 5) ) 5 (05)) 5 0) A iy (g)
< 15" (w ((s*(s*xw))* (0% (0% (w=*s))))).

As

(W s s) % 08) % (0% 8)) %.q) V i (g) < 7,

e ((wx 8) % 8) % (0 5)) % @) A i (q) 2 ¢,
we have,

D (w ok (s % (sxw)) * (0% (0% (wx5))))) <t

N;T’”)(w *((s% (sxw)) * (0% (0x (w*s))))) >tF
Thus,

tn(w s ((s*(sxw))* (0% (0% (wxs)))))+e<t,

pip(w * ((s% (s w)) * (0% (0% (w=s))))) +r>t"
Then,

pin (w5 ((s % (s % w)) * (05 (0% (w=5))))) <7 —o,

pp(w s ((s* (sxw)) * (0% (0% (wxs))))) >tF —k
Therefore,

(w0 (s (s ) % (0 (0 (' 5))))) € A0,
(w# ((s % (sxw)) % (0% (0% (wxs))))) € PE =1,
Hence, N —4#) and P ~%#) are BCI-implicative ideals.

(2 = 1). Let N —+#) and P*"—%#) be BCI-implicative ideals of . Let w €

N o and w € PE =%, Then p,(w) <t~ — ¢ and u,(w) > t+ — k.

We prove by contradiction. So assume that ' (0) > i (w) and p5" (0) <
157" (w). Then for some ¢~ € [—1,¢) and t+ € (k,1], u " (0) > t= > pi" (w) and
iy (0) <t < g (w).

Thus, p,(0) + ¢ >t~ > pp(w) + ¢ and py(0) + £ < t7 < p,(w) + k. Then,
pn(0) >t~ — ¢, pp(w) <t~ — ¢ and p,(0) < tT — K, py(w) > s — k. Hence, 0 ¢
N ey ¢ N e and 0 ¢ PE—mm | e PE w1 which is a contradiction
to the assumption that A" ~»#) and P ~%#) are BCI-implicative ideals of V.

Therefore, 1 (0) < pi™ (w) and 15 (0) > 7 (w).
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Now suppose that

(TL (w % (( (5 * w)) (0 * (0 * (w * 5)))))
(TL<

> (((w* 8) % 8) % (0% 8)) % q) V uT(q),
(T B (wx ((s% (5% w)) % (0% (0% (w*5)))))
<#<TF~>( ((ws)*s) % (0x5)) *q) Al (q).

Then there exist ¢t~ € [—1,:) and ¢t* € (k, 1] such that
O (w s ((s % (s w)) * (0% (0% (wxs))))) >t~
> (0 5) % 5) % (0 5)) % q) V 1 (q),

ul(jT’”)(w * ((s*x (s*xw)) * (0% (0% (w=*s))))) <th
<y (((w o 5) % 5) % (0% 5)) % q) A" (g).

Thus,
(D (s (5% (s w)) * (0% (0% (wx5)))) >t
PO ((wxs) % 5) % (0% ) % q) < 7V ™ (g) < £
and
" (w (s (s w)) % (0% (0 (w x 5))))) < £,
(o 5) % 5) % (0%8)) q) > 5 A T (q) > 7.
Therefore,
pim(w % ((s % (s 5 w)) # (0 (0% (w5 9))))) > 17—,
pn((((w8) x8) % (0% 5)) % q) <t7 — 1V ppg) <t —0
and

pp(w * ((s % (s w)) * (0% (0% (w=s))))) <th —k,
po((((w ) x8) % (0 5)) % q) > 7 — K App(q) > 7 — k.
Implies that

(((w+s)x8) % (0x5)xq) e N 74" and ¢ N 04
but
(w* ((5% (s %xw)) * (0% (0% (wxs))))) & N 701,
Also
((wes) 5 5) (04 8) +q) € PE—) and g e =)
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while
(s (s (sxw))* (0% (0% (wxs))))) & PE =),

This gives a contradiction to the assumption that A¢"~“#) and P¢ %) are
BC'I-implicative ideals of 1¥. Thus we have

HTO(w x ((s % (5% w)) (0% (0% (1w % 5)))))
<HTO(((wr )% 8) % (0% 5)) % ) V a9 (g),

pS (w5 (5% (5 % w)) * (0% (0% (w* 5)))))

> (1w # ) # ) # (0% 5)) % ) A a9 (q).
O

Definition 3.3. Let pi; = (W5 pin,, ftp,) and po = (W pun,, i, ) be bipolar fuzzy sets
in W such that fi,,, (w) > fin,(w) and p,, (w) < pp,(w), for all w € W. Then it
said is that py = (W fin,, itp,) is a bipolar fuzzy BCI-implicative ideal extension of
p1 = (W5t s pip, ) if whenever iy = (W5, , f1p, ) s a bipolar fuzzy BCI-implicative
ideal of W then pio = (W pin,, 14, ) s a bipolar fuzzy BCI-implicative ideal of W.

Obviously, if p1o0 = (W fin,, i1p,) is @ BE-BCI-implicative ideal extension of ji; =
(W tny s i, ) then gy = (W5 iy, , 11y, ) is a bipolar fuzzy BC'I-implicative ideal of W
and vice versa.

Theorem 3.6. Let = (W; py, pp) be a BF-BCI-implicative ideal of W. Then the
bipolar fuzzy (1, x)-translation of i = (W iy, ), % = (W; "™, ™) is a
BF-BCI-implicative ideal extension of 1 = (W un, i1,). The converse is not true in

general.

Proof. Let u = (W; pi,, j1,) be a BF-BCI-implicative ideal of W and let p%) =
(W; i ) ) be a bipolar fuzzy (t, x)-translation of ;1 = (W; iy, it,,). Using The-
orem 3.1 we have pT) = (W; 1", 1S is a BF-BCI-implicative ideal of .
As (1, ) € [B,0] x [0, T] then we know that s, (w) > p\"” (w) and p,(w) < pS-™.
Therefore, p@%) = (W; u"", uSF%)) is a BE-BCI-implicative ideal extension of

= (W5 s 1)

Conversely, consider a BC'I-algebra (IW;%,0) where W = {0,g,h, f} and x is
given by the Cayley Table 3.

Let po = (W pn, i1,) be a bipolar fuzzy set in W represented by Table 4.
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TABLE 3. Cayley Table of the binary operation x

5 | ©|0Q |09

| 509 | O %
|50 | OO
Q| O|l—wT| =
QjoQ | T |

TABLE 4. Table representation of

Wi 0 g h f
i, | -0.8]-0.81-0.5]-0.5
1y | 09109]03]03

Then, by routine calculations, 1 = (W; u,, 11,,) is @ BE-BCI-implicative ideal of
W. Let n = (W;n,,n,) be a bipolar fuzzy set in W given by Table 5.

TABLE 5. Table representation of

Wil 0 g h f
Nn | -0.85(-0.85]-0.51 | -0.51
n, | 091 1 091 | 0.33 | 0.33

Then, n = (W;n,,n,) is a BEEBCI-implicative ideal extension of y = (W; iy, 11)
and is not bipolar fuzzy (¢, x)-translation of p = (W iy, ). O

Theorem 3.7. Let u = (W fin, itp) be a BF-BCI-implicative ideal in W and let

) = (W g S50 be a bipolar fuzzy (uy, k1 )-translation of p = (W jun, Lp)
and pTer2) = (Wi pi"?) 152 be a bipolar fuzzy (is, ks)-translation of p =

(W Lin, 1) Where 11, 15 € [B,0] and k1, kg € [0, T]. Then (1, k1 )-translation pT51) =
(W S5 ySEm0y of = (W tin, ) is @ BF-BCI-implicative ideal extension of

(LM )-translation p(T2r2) = (W; ", 1)) of p = (W pin, pty) if (12, 51) >
(

Lo, K2)-

Proof. Having (1, k1) > (t2, ko) implies ¢; < 15 and k1 > k9 and so, using Theorem
3.1, (11, &1 )-translation pax) = (W3 ul | 1$"Y of = (W o, 1) is a BE-
BC I-implicative ideal extension of (15, k)-translation p(T2#2) = (W )| 1u57))
of 1 = (W pin, tp)- O
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Theorem 3.8. Let ;o = (W; iy, i1,) be a bipolar fuzzy set of W. Then the bipolar
fuzzy (1, k)-translation of p = (W, ), pHo% = (W;u( ),Mg(aT H)) is a BF BCI-

implicative ideal extension of the (3, ~)-multiplication ™49 = (W; M2 {7

of = (W; pin, ptp).

Proof Let puTo®) = (W;pi™, uS")) be a bipolar fuzzy (1, x)-translation of y =
(W; i, 11,). We show that p(F+%) = (W i ST is a BF BC'I-implicative ideal
extension of the (3, ~)-multiplication p*57) = (W; w0 M 7))

We have

p (W) = pa(w) + ¢ < pin(w) < pin(w).5 = p7 (w)
and

P (w) = pp(w) + 5 > pp(w) > pp(w).y = pf (w).
Thus, "% (w) 2 M%T’L)(w) and 5" (w) < p$" (w). Let (3, ~)-multiplication
p 8 = (W M MY of 1 = (W i, 1) be a BE-BCI-implicative ideal of
W. Thus, pp = (W; un, 1) is @ BE-BCI-implicative ideal of W from Theorem 3.2
and so (¢, k)-translation of y = (W;py, pp,) is @ BE-BCI-implicative ideal of W
from Theorem 3.1. Hence, the bipolar fuzzy (¢, x)-translation of p = (W; iy, f1),
pTen) = Wyl )y is a BE- BC] irnplicative ideal extension of the (3,)-
multiplication 47 = (W; uM | 1My of jn = (W i, ). O
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