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INTRODUCTION

[171Zadeh L A described the notation of fuzzy sets in 1965. In
2004, Bipolar logic and bipolar fuzzy logic developed by
8lyang Y. 2¥1Zimmermann H J initiated by the concept of
Fuzzy set theory and its applications in 1985. In 1986, de-
scribed the concept of Intuitionistic fuzzy sets by [LAtanassov
K T. PIHu Q P developed the concept of On BCl-algebras
satisfying(x = y) * z = x = (y * z) in 1980. *®INagarajan R,
initiated by notation of a new structure and construction of Q-
fuzzy groups in 2009. In 2019, Cubic intuitionistic structures
applied to ideals of BCl-algebras developed by °1Shum K P.
BlAldhafeeri S depicted the concept of N-soft p-ideals of
BCl-algebras in 2019. In 2009 introduced by the notation of
BClI-Implicative ideals of BCl-algebras in BlMeng J. I%jun
Y B developed the concept of Hesitant fuzzy translations and
extensions of subalgberas and ideals in BCK/BCl-algebras in
2017. Bipolar valued fuzzy sub algebras and bipolar fuzzy

ideals of BCK/BCl-algebras in 2009 developed by BlLee K J.
UlLiu Y L described the notation of fuzzy ideals in BCI-
algebras in 2001. Bipolar valued fuzzy sets and their opera-
tions developed by FlLee K M in 2000. *IPremkumar M de-
velop the concept of On Fundamental Algebraic Attributes of
w — Q —Fuzzy Subring, Normal Subring and Ideal in 2021.
On x — Q-Anti Fuzzy Normed Rings in 2021 described by
2prasanna A. Bliseki K initiated by the notation of BCI-
algebras in 1980. Premkumar M's 20201 illustration of x —
Q —Fuzzy Orders Relative to k — Q —Fuzzy Subgroups and
Cyclic Group on a variety of essential characteristics. Funda-
mental Algebraic Properties on k — Q —Anti Fuzzy Normed
Prime Ideal and k — Q —Anti Fuzzy Normed Maximal Ideal
were developed by Premkumar M in 202131, In 1993, Closed
fuzzy ideals in BCl-algebras depicted by “Jun Y B.

In this paper introduced by the new contribution of Algebraic
Properties on Doubt XK — Q-BFBCI-Ids. And also described
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the new notation of Doubt K — Q-BFBCI-Imp-Ids in BCI-
Algebra and their results.

PRELIMINARIES

Definition: 3.1
An algebra (G;*,0) of kind (2,0) is a BCl-algebra if it satis-
fiesforall x,y,z € G
(i) (x»*Gx*2)*(z*y)=0
(i) (xx(x*y)*xy=0
(ii)x*x=0
(iVyx*y=0andy*x=0=>x=1y.

Definition: 3.2
A FS pin G isa FBCI-Id of G if it satisfies for all x,y,z €
G

(i) u(0) = pulkx)
(i) u(x) = min{u(x = y), u(y)}.

Definition: 3.3
A FS pin G is a FBCI-Imp-1d of G if it satisfies for all
x,V,Z€G

u{(x “(yx @ xx) (0% (0% (x *y)))>} >
min { ((((x «y,0)*7,4)*0+y,0,9)* 7 q)),u(Z)}-

A Doubtk — Q-BFBCI-IDS AND Doubt K — Q-
BFBCI-ImP-IDS IN BCI-ALGEBRA

Definition: 3.1
A DoubtK — Q-BFS, A in G is called a Doubtk — Q-
BFBCI-Id of G. If its following conditions

@ () pye-(0,0) < {(bn- (@ @, K)}

(i)t (0, @) = {(py+ (1, @), K) }

(b) (i) pogk- (8, @) < max{ (- (6 +
¥V, ), K), (1a- (¥, q), %)}

(i) pyxe(G,9) 2 min{(,wAJr (@ * v, q), K), (/‘7A+ ¢, @, K)},
Vi,V EG.

Definition: 3.2

A Doubt K — Q-BFS,Ain G is called a Doubt K — Q-BFBCI-
Imp-Id of G if it satisfies in above definition condition (a) and
the following conditions

() sy (e (s (05 5,9), @) # (0 (0 (@ »
7,0, 9,0, ) < max {(y- (((@+%,0) +¥,0) »
(0+%,q), q) * (z, q)) K) (-2, 9), K)} and

(i) e (G % (B » (3 5,0), ) (0 (0 » i »
%,0,0),0, )} = min { (e (((@ 7,00+ ¥,0) »

(0 *v,q), q) * (z, q)) ,K) , (WA+ (z,9), K)}, Vi,v,z €
G.

Example: 3.2.1.

Take into account the BCI-Algebra(G,*, 0), where G =
{0,a, b, c} and = determined by the table.

* 0 a b c
0 0 a b c
a a 0 c b
b b c 0 a
c c b a 0

Let Doubt X — Q-BFS in G represented by

G 0 a b c

Uk~ -0.8 -0.8 -0.5 -0.5

e | 09 | 09 | 04| 04

Then by routine calculations Doubt ¥ — Q-BFBCI-Imp-Id of
G.

Theorem: 3.3

Any Doubt XK — Q-BFBCI-Imp-Id of G is a K — Q — BFI of
G.

Proof:

Let, Doubt X — Q-BFBCI-Imp-Id of G

Then,

() pp-{@* (Fx (x08,9),) * (0 (0 (Qx

%,0,0),0,0) < max {(im- (@0 +%,0)+
(0+%,,0) * ) K), (- (2, @), K)  and

(i) pyer (% (% (¥ ,), @) (0 (0% (@ »
V,4),0),9), @)} = min {(uzv ((((ﬁ *¥,q) +V,q) *
0+%,9),q) * (2, q)) ), (i (2,9, K)}, V2 €

G.
Substitute z by v and ¥ by 0 to get

(i) pys (@ (0% (0 ,),q) % (0% (0% (i »
0,9), @), 0, @)} < max {(m- (((@+0,0)+0,9) »
(0+0,q), q) * (¥, q)),K) (-, q),K)} and

(il) {0 * (0% (0% 10, q),q) * (0% (0 (0x
0,9), @), ), @)} = min (- (((@+0,9) <0,) »
(0+0,q), q) * (@, q)),K) (1 @, q),K)}, Vi,v,ze€
G.

= - (0, q) < max{(py- (0 *
v, q), K), (WA— &, ), K)} and
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Hke+ (4,q) = min{(wA+ (G *v,q), K), (“715* ¥, q),K)},

vVi,veEQG.
Hence, Doubt K — Q-BFBCI-Id of G.

Example: 3.3.1

Take into account the BCI-Algebra(G,*,0), where G =
{0,a, b, c} and * determined by the table.

* 0 d é F
0 0 0 0 F
d d 0 0 F
é é 0 F
F 0
Let Doubt XK — Q-BFS in G represented by
G 0 d é F
k- -0.6 -0.4 -0.4 -0.4
M+ 0.8 0.7 0.7 0.7

Then not a Doubt XK — Q-BFBCI-Imp-Id of G, as defined by
ks {(d * (e x (e x d,q),q) * (0 (0% (d =
e, q-)! C}), C}), C})} = #AK‘*' (d' C}) =-04«£-06=

min {(,uzv ((((d xe,q)xe,q)* (0%e,q), q) *

(0,0).K), (113+ 0,0, K)} = 1y (0, ).

Proposition: 3.4

Let, Doubtk — 0-BFS in G is a Doubt¥ — Q-BFBCI-Id
of G, if and only if for all G,V,z€ G, (i*V,q) *(z,q) =
0,q) =

() pye- (0, @) < max{(un-(¥, @), K), (13- (2, 0),K)} and

(i0) ppr+ (0, q) 2 min{(,uy @), K), ('“Z\+ (z,9),¥)}.

Proposition: 3.5

Let, Doubtk —Q-BFS in G is a Doubtk — Q-
BFBCI-Id of G, if and only if forall &,V,z € G, (i*V,q) =
0>

(1) ppx-(0,q) < pyx- (¥, @) and
(1) e (0, 4) = e (¥, ).

Definition: 3.6
Let, two Doubt K — Q-BFSs in G. Then the union denoted by

Hy k- V) sy %= and
a1 A2

Hy K+ U Mo K+ is min {[,LAIK—, ,LLAZK—} and
max {;L,Alm, IL,AZK+}.

M. Premkumar, et al.: A Doubt K-Q-Bipolar Fuzzy BCl-Ideals and Doubt K-Q-Bipolar Fuzzy BCI-Implicative Ideals in BCI-Algebra

Definition: 3.7

Let, two Doubt K — Q-BFSs in G. Then the intersection de-
noted by pw xk-Np, k- and @ ke N k+ IS
A1 A2 i1 2

max {pL.AIK—, pL.,AZK—} and min {[LA1K+, /,L,AZH}.

Theorem: 3.8
Let, two Doubt¥ — Q-BFSs in G and two DoubtX — Q-
BFBCI-Imp-1d of G. Then Moy K U Koy ¥ and Ky U Ky e+

is a Doubt K — Q-BFBCI-Imp-Ids of G.

Proof:
Let two Doubt X — Q-BFBCI-Imp-Ids of G.
Then,
) O =-(@qeK  and
ty5-(0,0) < 1y, ~((@ 9), K)
(ii) ty x+(0,0) = u2\1+((a, Q),K) and
ty 5+ (0,0) =t +((8 ), K).
Therefore

min {“’Al*‘" PLAZK—} 0@ <
min{,wAl— ((ﬁ, Q, K), Ha,™ ((ﬁ, Q, K)} and
max {/LA1K+, /,LAZIH} 0,q)
> max {y@1+ (4, @), K), N (@ q), K)}

Forall i,v € Gand q € Q,
poy ke {(@x W x P +0,q),q) * (0% 0+ (@+¥,),9),a),q)}

i {((@=%,0)+¥,0) = (0 ¥, 9),0) K},
k{0 @ x (V8,0),0) * (0% (0 * (@ ¥,9), ), ), )}

My~ {(((ﬁ *V,q) *V,q) * (0% V, @), q),K} and
H~A2K+{(ﬁ *(V* (Ul q),q) * (0% (0 (l*Vv,q),9,9),9)}

iy (@4, 9) +¥,q) = 0+ ¥,9),9) K},
lLAZK—{(ﬁ *(Vx (W *1i,q),q) * (0 (0*({i*V,q9),9),9), )}

i, {((@+ 9,9+ ¥,0) * (0 ¥, 9), q) K}

Thus,  max {;LAIH,;LAZH} {(@*@*{F*1,q),q) (0 *
0+ @+ %,0), 9,0, @)} = max fuy + (@5 ¥,0) + 9,9) »
0+ ¥,q), q),K),uA; <(((ﬁ ¥, q) *¥,q) * (0 *

v,q), q),K)} = max {u;hhu@;} {(((ﬁ £V, q) * ¥, q) * (0 *
v,9).9),k},

and
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min {[LAlk—,lLAZK—} {{@*@*@=*i,q),q
* (0% (0 (0*V,0),9),9),9)}
= min{i,- (((@+ v, @)+ %,0)
# (0 %V, q), q,) ,K) » My~ <(((ﬁ *V,q)
*V,q) * (0 *i‘f,q),q),K)}
= min{/.thi—,ﬂgz—} {(((ﬁ *¥,q) *¥,q)
* (0 *xV,q), q) ,K}.

That is My %= U [y k- and Iy ¥+ U [y g+ iskK— Q-
a1 A2 a1 A2
BFBCI-Imp-Ids of G.

Theorem: 3.9
Let, two Doubt K — Q-BFSs in G, and two Doubt K —
0-BFBCI-Imp-lds of G. Then oy ¥ n oy ¥ and Ky K+ n

Hy e+ is a Doubt K — Q-BFBCI-Imp-Ids of G.

Proof:

Let, two Doubt K — Q-BFBCI-Imp-Ids of G
Then,

© ty 5-(0,0) < pip, = ((6,),¥) and
Hoy %= 0,9 < py,- (@, @), ¥)
M) O (GDE)  and

1 (0,0) = pr +((0, Q). K).
Therefore
max {,LLAlx—, ,LL,AZK—} 0,q) <
max{u;,h— ((ﬁ, Q), K). Py, ™ ((ﬁ. ), K)} and
min {,ILA1K+, lL’AzH} 0,9
> min {“”A1+((ﬁ' q),K), u7Az+((ﬁ. @), K)}
Forall G,V € G and q € Q,
ty {0 (2 0,9),9) * (0 (0 (T ¥,9),9),9), 4}
m+ {((@v,9) +¥,9) « (0¥, 0),q) K},
ty 1= {(@ (¥ 8,9),9) * (0 (0 (T +¥,9),9),9), 4}
my,~ {((@+v,9) «¥,9) + (0 ¥,9), q) ¥} and
/LA2K+{(G *(Vx(*0,9),q)*0*0*@=*V,q),q), ), P}

iy (@ ¥,) +¥,0) * (0¥, ), q) K},
o k- {0 % (V> 8,0),0) * (0 (0% (@ * ¥,0), 0),0), 0))

- {((@*9,0) +¥,0) « 0+ ¥,0),q) K}
Thus, min {,LLAIK+,[L,AZK+} {(@* @=*Q@=*0,q),q) * (0= (0 =*

(@ %,0, @, 0,0} = min{p, + (((@+v,9) *¥,0) x O

¥,q), q),K),le; ((((ﬁ *¥,q) *V,q) * (0% ¥, q), q),K)} =

min {“7.%1“ ”TAer} {(((ﬁ *V,q) *V, q) * (0 x¥,q), q) , K},
and

max {;LAIK—, ,LL,AZK—} {@*@=*(=*t,q),9
* (0% (0 (0*V,0),9),9),4)}
= max {“7.%1_ ((((ﬁ *¥V,q) *V,q)

+(0+¥,9),q) ,K),MTAZ‘ ((((ﬁ v, q)
£¥,q) * (0 *i‘f,q),q),K>}

= max{yzh-,uréz-} {(((ﬁ *V,q) * V, q)

* (0 %V, q), q) ,K}.
That is Hoy ¥ n Hoy K- and oy N oy x is Doubt K — Q-
BFBCI-Imp-Ids of G.

CONCLUSIONS

During in this paper, we acquainted a DoubtX — Q-
BFBCI-Id of Fuzzy BCI -algebra which is discussed with il-
lustrative examples and proposition of Algebras and also in-
vestigated Doubt K — Q-BFBCI-Imp-Ids. In further future
work  define as Doubt Doubtk — Q-BFBCI-Id
and Doubt K — Q-BFBCI-Imp-Ids.
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