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Abstract

This paper aims to announce the concept of operator (=, ;. .
BRK-subalgebras. It states and evidences a amount of belongings. All { € BRK-algebra (¥;
*, 0) intuitionistic fuzzy BRK- subalgebras gratify the subsequent 11,(0) > 1, ({) and v, (0)
< v, () is an intuitionistic fuzzy BRK-subalgebra of If A is a BRK-subalgebra of ¥ with inf
and sup properties, then Y where f is onto. Under f in ¥, the preimage of B is an intuitionistic
fuzzy. If B is an intuitionistic fuzzy BRK-subalgebra of Y with inf and sup properties, then |
is a BRK-subalgebra of B. Let A be an intuitionistic fuzzy set and a BRK-algebra (¥; *, 0). We
shall be mentioned a fuzzy intuitionistic by I', BRK -algebra by BRK -g & BRK -Subalgebra
by BRK -Sg and — by ASA.

) in intuitionistic fuzzy

o, B,7,0,6,T
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1. Introduction

In 1965, Zadeh announced the view of fuzzy sets [8]. Since then, this
notion has been useful to other algebraic structures. A BCK-algebra is a primary
class of logical algebras announced by Iseki and Tanaka [5] & has been
thoroughly willful by several detectives. All BCK-algebras belong to a quasi-
variety class. The intriguing question of whether the class of BCK-algebras is a
variety was put forth by Iseki and Tanaka [5]. In 1985, Bhattacharya and
Mukherjee offered the notion of fuzzy relations and fuzzy groups [10]. In 1989,
Atanassov presented the I' sets and willful ' theory [6]. In 2003, Atanassov
provided a new I' model operator [7]. In 2012, R.K. Bandaru announced BRK-g,
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BRK -Sg, and BRK-ideal of it [11]. In 2015, O. R. Elgendy I' BRK-ideal of
BRK-g [9]. In 2022, Hameed and Abrahem [1] presented the clue of fuzzy RG-
subalgebras of RG-algebra. Preliminaries: We now offer some definitions &
initial findings that will be needed in the subsequent sections.

Definition 1.1: [1] Assume that S is a nonempty subset of ¥'s BRK-g. Next, S is
contacted a BRK-Sg of ¥, ifo *x 6 € S, Vo, 6 € S.

Definition 1.2: [3] Let (P, *, 0) & (Y, A, 0"). A mapping 2 : ¥ — Y of a BRK -
g is described as a homomorphism. if 2 (o*c) =21 (0)A2 (0), V0,0 € .

Definition 1.3: [4] For any I set & = {(0, ©4(0),vx (0))|o € ¥} of X &
x,B,v,w, € [0,1] & max(x,B) + y+w <1, min (x,,B) + y+w =0, then (€=0
= 1) the operator ASA: IFS(W) — IFS(W) is defined as

ASA(R) ={(0,x @ (0)+7,Bvx(0)+@) |0 EVY}.

Definition 1.4: [3] For any I" set X ={(0,0 x (0), ® ¢ (0)) | oY} of X & ®,B,Y, T,
x€ [0,1] &max(x —B-0+ v+ <1 min(x-gf—-T+y+wm=0->
the operator =1 gy 1o :IFS(W) —IFS(W) is labelled as ASA(R) ={(0,x © ( X)
(0)-& v (X) (0) +7, Bv_(R) (0)-tu_(X) (0) +®) | 0 €W}

Remark 1.5: [3] If A & B be two I' sets of X & Y consequently & f:¥ — Ybea
mapping, where «, B, v, @, €, t € [0,1] then 27*(ASA(B)) = ASA(27'(B)) &2)
2(ASA(R)) € ASAQA(K)).

Definition 1.6: [2] An I" set X = (©4(0),v (0)) is named a I" subalgbra of ¥
ifit, Vo,0 € W 1) 04 (0*0)=min{ O4(0), O (0)},2) vk (0*c) < max{vy
(0), vy (9)}.

Definition 1.7: [2] For any setX = {(0, 0x(0),vy (0))|o € ‘P} of the set ¥
represented by (IFS) & o« € [0,1]the operator :IFS(WY) — IFS(¥), H
:IFS(W) — IFS(W) are defined as T X = {(o, 0x(0),1— 0y (0))|0 € ‘P},
H X = {(o, 1—vy(0), vy (o))|o € LP}.

2. Model Operator - 5 .« (ASA) on Intuitionistic Fuzzy BRK -
subalgebras
This section aimed to offer the idea an operator =1 58 r«in I' BRK -Sg &

I' BRK - ideals of BRK-g, numerous belongings & theorems are detailed &
evidenced

Theorem 2.1: Let X = {(0, 04(0),vy (o))|0 € lI/} be an I set of a BRK-g
(X;*%,0). Ais an I' BRK -Sg of YV if & only if T X& H Nare I' BRK-Sg of
X [12,13].
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Proof: 1f & ={(0, ©4(0),vx (0))|o € ¥}is an T BRK -Sg of X,then Oy &
vy are fuzzy BRK -Sg & v & © x I doubt fuzzy subalgebras. Hence, t X & H
N are I' BRK -Sg Conversely, let + X = {(o, 0x(0),1— 0y (o))|o € ‘P} & H
N = {(0,1 —vg(0),vy (o))|o € ‘P} are ' BRK —Sg, then the fuzzy subset
O x & Vy are fuzzy BRK -Sg of X & vy & 0 are doubt fuzzy BRK -Sg of X,
Hence X = {(0, 04(0), vy (0))|0 € ‘P} I' BRK -subalgebra Sg.

Lemma 2.2: [f I'set & = {(0, @x(0),vy (0))|o € ¥} is an I BRK —Sg of X,
then
ASA(R) = {(0,¢ O4(0) + eV (0) +Y—5Bvy(0) +T104(0) + ®» —T)|o € ¥}

Proof: Since ASA(R) = {(0,x ©y(0) —evyg(0) +V,Bvyg (0) —TO(0) +

w)lo eV}, & Vy=1—-vg, Og=1— 0y, thus —evg(0)= —e(1—
V)0 =Vg(x)—e & -t Bx(0) = —t(1— Oy )(0) = O4(x) —T. Hence
ASA(R) ={o0,x Og(0) +eVx(0)+y—¢&Bvy(0)+TOg(0)+ @ —TlOE
¥

Proposition 2.3: If A & B be two I subsets of BRK-g ¥ & BRK-g Y separately
& f: (LP; * 0) - (Y; * O\) be a mapping,now

1) 3(ASA(R)) S ASA (A(R))

2) 27Y(ASAB) = ASA (271(B))

Proof:
1) Leto € X, then
2(ASA (A)(x) = (x,u(@A (ASA (A))(x), v(2(ASA (4))(x))
Also, 23(ASA A)(x) = (u(2(ASA A)(x)),(v(2(ASA A)(x))
= (60 ASA A)(2(x)), (v(ASA A)(A(x))).
Now, 1(2 (ASA (A))(x) = supreaxy 4 (ASA (A))(1)
= SUPter(x) (X Ox(t) —evy(@) +y) =
X SUPef(x) O () — € SUPLer(x) V() + ¥
< X SUPrey O 5 (a) (t) — € SUPLey Vo) (B) +Y
= X 050 (X)) —evyn Q)+ V»D(H( N)) € u@Q)).
Likewise
v(A (ASA (A))(x))infrerx v (ASA (A))(0)
Mfrer@ BV (£) — 7 Ox(t) + 6)
Binfreac Va(t) — T infrea) Ox(t) +6
Binfiey Vi () —Tinfiey Oyg) () +6
Bva (fF() =T 010y (fF(X)) +6,3(v(R)) € v A(R))
Thus f(ASA(R)) € ASA (f(R)).

A1
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2) 2M(ASABY() = (v, @ Q7' (ASA (BY()), (v(27(ASA B)Y(»)))

Moreover,

271 (ASA (A))») = (u(271(ASA(B)()), (v(27H(ASA(B)) (1)
= (0ASA (B)) * (f*()), v(ASA(B), (f ' (v)))
So, & ASA (B))(27'(») =x 05 A7 () —evp AT') +¥

=x Op A7) —evp Q') +y =

& Oy-15) (V) — Va1 (V) + ¥

= 0ASA 7'(B))(»), &

vASA (B)(AT'() =Bvs Q') —Tpus QT + 6
=prp Q') —Tup QAOD) + 68 = Brr-ie (V) —THy1E V) +6
= v ASA (27(B))(y). Hence, 271(ASA (B)) = ASA (271(B)).

Proposition 2.4: Ifan ' set 8 = {(0, ®4(0),vy (0))|0o € ¥} is an T BRK -Sg

of W, » ASA(A)is also isan T Z-Sg of V.

Proof: For now ASA(R) ={(o,x O4(0)+evy(0)+y—¢Bvg(0)+
10x(0) + @ — T)|o € ¥}, by Lemma 2.5. then Vx,y € X, 0 gy (0=
0)=x Oy(0ox0)+eVg(0o*x0)+y—¢ = (min{ @4(0), ©4(c)}) + €min

{Tx(0),vx(@}+y—¢

= (min{x 0,4(0),x 0,(0)}) + min{ eVy(0),eVy(0)} +y—c¢
=min{x 0,(0)+ eVi(0)+y —€,x O4(0) +eVx(0) +y —€}

=min{ Opsp (R)(X), Opsa(R)(Y) }.

Oasa(R) is BRK -Sgof V. v ., (R)(0*x0) =Bvg(o*0) +

T0y(0*0)+w®—T1

< B(max{v,(0),v,(0)}) + tTmax{BO4(0), Og(0)}+w—1
= max{Bv x(0),Bvy(0)} + max{TO4(0),T Ox(0)}+®—T
=max{Bvy(0)+ T Ox(0)+®-t,0,(c) +T0s(0) +® — T}

=max{v, , (R)(x),v,,, (X)) }.

V ., (X)is adoubt BRK -Sg of ¥. Hence ASA(X ) isan T BRK -Sg of W.

ASA

Remark 2.6: According to the following example, Proposition (2.4) is not true

in reverse as shown in Table 1.

Example 2.7: Assume ¥ = {0,1,2}, where the following table 2 describes *

Table 1
* 0 1 2
0 0 2 2
1 1 0 0
2 2 0 0
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Table 2
b 0 1 2 3
0O 0.6 0.6 0.2 0.4
Vi 0.7 0.2 0.3 0.2
b4 0 1 2 3
Oasa 0.48 0.42 0.34 0.36
Vo 0.12 0.22 0.22 0.16

N = {(o, 0x(0),vy (o))|o € ‘P} is not an I' BRK -Sg, since © y are not
fuzzy BRK -Sg  ofW¥W, since (0x)(1*3)=(04)2)=02%
min {04(1), 04 (3)} =04 . If we take x= 2, = .2,y= 3,w= .2,e=
0,t= .2 ASA(R)beanI BRK -Sg of X.

Proposition 2.8: If X is an I' BRK -Sg of ¥, at the present
Oasa(R®)(0) = Opsa(R)(x) & vpsa(R)(0) < vpsa(R)(x), Vx € X.

Proof: Since X is an ' BRK -Sg of X, ASA(X) is also an I' BRK -Sg of
Currently, for any x € X, Oa5a(R)(0) = Op5a(X)(0*0) = min{ Opgp(R)
(%), Oasa(X)(0)} = Opsa(R)(x) &  vasa(R)(0) = vasa(R)(0%0) <
max{vasa( X)), V—'m.s.y.r.cx( X)(0)} = vasa(R)(x).

Proposition 2.9: If X = {(o, 0 x(0),vy (o))|o € ‘P} & B ={(o, 0g(0),vg
(0))|o € ¥} are I BRK -Sg of W—the intersection on intuitionistic of A & B,
ASA(X N B) is T BRK -Sg of X.

Proof: Suppose 0,0 € ¥ by using
Oasa(RNB)(0*0) =x Ogap(0*0) —evyyp(0*0) +Y.
Oasa(RNB)(0*0) =x Ogap(0*0) +eVygpp(o*x0) +y—¢

= min{x @ ynp(0),x O xnp(0)} +minfe Vynp(0),eVynp(o)} +y—¢
=min{X @ ynp(0)+eVynp (0) +Y-€,% Oynp(0) +€Vyng(0) +y —€}
> min{ @57 (XN B)(0), Opsp (RNB)(0)}

0,5a( X N B) is fuzzy BRK-Sg of X. Currently,

Vasa(RNB)(0) =Bvyyp (0) = TOxnp(0) + .

Vasa(RUB)(0*0) = Bvgypg(0*0) +T Ogyp (0*x0) +m— T
< B(max{v xyp(0),Vxyp(0)}) + Tmax{ O yp(0), Oxyp(0)}+ @ — 1
< < max{vasa(XUB)(0),vasa(XUB)(0)}

Vasa( XU B) is a doubt fuzzy BRK -Sg of W.Hence the intersection on I'
of R& B =1 5yt«(RNB)beanT BRK -Sgof X.
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Proposition 2.10: If X = {(o, 0x(0), vx (o))|o € W} & B ={o, 03(0),vg (0)|
0 € W} are I' BRK -Sg of W — the union on I" of B& X, ASA(X U B) is ' BRK
-Sg of W, where vy, is chain (Artesian) & © g, chain (Noetherian).

Proof: Suppose 0,0 € ¥
Oasa(RUB)(0*0) =x O yyp( 0*c)—eVvyng (0*0) + Y.
Oasa(RUB)(0*0) =x Oyypg(0*0)teVypglo*0)+y—¢
> (max{ 0 yyp(0), O yyp(0)}) + e max{Vyyp(0),Vyyp(0)} +v—¢
= max{x Oyyp(0),x Oyyp(0)} +max{e Vy p(0),eVyp(0)} +y—¢
0,54 (X U B) is fuzzy BRK-Sg of W. Now,
Vasa(RNB)(0)=PVvyyp (0) —TOxp(0) + @.

Vasa(RXN B0 6) = Byap(0+ 0)4T Byop (04 0) + w—T
< B'(min{v xnB(0),Vgap(0)}) + Tmin{ O ynp(0), Oxap(0)} + @ — 1
<min{vasa(RNB)(0),vasa(RNB)(c)}
Vasa( X N B)is a doubt fuzzy BRK —Sg of X.Hence the union on T'of A& B
ASA(X U B) bean ' BRK -Sg of .

3. Conclusion In this research, we concluded the subsequent :

In T BRK-Sg the notion of operator ASA is introduced in this paper. It all
validates several characteristics. The following inequalities are satisfied by
' BRK-Sg with y € BRK-g (¥; *,0): where pa(0) = pa(g) andvy(0) <
va(P)) A is an T BRK-Sg of ¥ with sup and inf properties, and it gives the
BRK-Sg, where f is onto. If B is an I' BRK—subalgebra of Y with inf and
sup properties, then an I' BRK— Sg of W is the preimage of B under fin Y. Let A
bean I'set and ¥ be a BRK-g.
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