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Abstract

The purpose of this paper is to initiate the concept of n-dimensional
(€4, €4 Vgs)-fuzzy subalgebra in BRK-algebra and investigate some of
their related properties. We also show that the relationship between
n-dimensional (€., €+ Vgs)-fuzzy subalgebra and the crisp subalgebra
in BRK-algebra are discussed.

1 Introduction

The concept of fuzzy set, which was published by Zadeh in his definitive paper
[21] of 1965, was applied by many researchers to generalize some of the basic
concepts of algebra. The fuzzy algebraic structures play a vital role in math-
ematics with wide applications in many other branches such as theoretical
physics, computer sciences, control engineering, information sciences, coding
theory, topological spaces, logic, set theory, real analysis, measure theory etc.
In [1], Bandaru studied BRK-algebras. The notion of three dimensional fuzzy
sets was introduced by Li et al. in [11]. In 2010, Shang et al. initiated the
notion of n-dimensional fuzzy sets and Zadeh fuzzy sets based on the finite
valued fuzzy sets [20]. In [18], Shabir and Rafiq introduced the concept of
n-dimensional fuzzy ideals of semigroups.

In 1971, Rosenfeld formulated the elements of theory of fuzzy groups [17].
A new type of fuzzy subgroup, which is, the (€, € V ¢)-fuzzy subgroup, was
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introduced by Bhakat and Das [4] by using the combined notions of belong-
ingness and quasi-coincidence of fuzzy points and fuzzy sets, which was in-
troduced by Pu and Liu [16]. Murali [15] proposed the definition of fuzzy
point belonging to a fuzzy subset under a natural equivalence on fuzzy sub-
sets. It was found that the most viable generalization of Rosenfeld’s fuzzy
subgroup is (€, € V q)-fuzzy subgroup. Bhakat [2, 3] introduced the concept
of (€ V g)-level subsets, (€, € V g)-fuzzy normal, quasi-normal and maximal
subgroups. Many researchers utilized these concepts to generalize some con-
cepts of algebra (see [5, 8,9, 10, 11, 12, 13, 23, 24, 25, 26, 27, 28, 29]). Davvaz
in [6] discussed (€, € V ¢)-fuzzy subnearrings and ideals. In [8], Jun defined
the concept of («, 8)-fuzzy subalgebras in BCK/BCI-algebras, where «, 3, are
any of {€,¢,€ Vq,€ Aq} with o #€ Agq. Zulfiqar initiated the notion of
(o, B)-fuzzy positive implicative ideals in BCK-algebras [23]. In [12], Ma et
al. initiated the concept of (€., €, Vgs)-fuzzy ideals in BCI-algebras. The
notion of (€, €, Vgs)-fuzzy soft I'-hyperideals of I'-hyperrings was first intro-
duced by Zhan in [22]. Shabir and Ali [19], characterized regular semigroups
by their (€., €, Vgs)-fuzzy ideals. The notions of (€., €y Vgs)-fuzzy h-ideals
and (€4, €, Vgs)-fuzzy h-interior ideals in hemirings was introduced in [14].
Zulfigar and Shabir [29], introduced the concept of (€., €, Vgs)-fuzzy sub-
commutative ideals in BCI-algebras. In [7], Huang et al. initiated the notion
of semihyperrings by their (€., €, Vgs)-fuzzy hyperideals. Recently, Zulfiqar
defined the concept of (€., €V gs)-fuzzy fantastic ideals in BCH-algebras [24].

In the present paper, we define the concept of n-dimensional (€, €, Vgs)-
fuzzy subalgebra in BRK-algebra and investigate some of their related proper-
ties. We also show that the relationship between n-dimensional (€., €, Vgs)-
fuzzy subalgebra and the crisp subalgebra in BRK-algebra are discussed.

The definitions and terminologies that we used in this paper are standard.
For notations, terminologies and applications, the readers are referred to [5,
8,9, 10, 11, 12, 13, 23, 24, 25, 26, 27, 28, 29].

Amap \: X — [0,1] is called a n-dimensional fuzzy subset of X and denoted
as

S\(x) = (A1(x), Aa(x), ..., An(2)).

For more detail of n-dimensional fuzzy subset see [20].
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2 Preliminaries

In what follows, let X denote a BRK-algebra unless otherwise specified.

Definition 2.1 ([1]). A BRK-algebra X is a general algebra (X, *, 0) of type
(2, 0) satisfying the following conditions:

(BRK-I) zx 0=z

(BRK-II) (x*y)xz=0x%y

forall z, y € X.

We can define a partial order < on X by x <y if and only if x x y = 0.

Definition 2.2 ([1]). A nonempty subset S of a BRK-algebra X is called a
subalgebra of X if it satisfies x x y € S, for all z, y € S.

We now review some fuzzy logic concepts. An n-dimensional fuzzy set A
of a universe X is a function from X into the unit closed interval [0, 1], that is
A X o [0,1]. For an n-dimensional fuzzy set X of a BRK-algebra X and €
(0, 1], the crisp set

A\ = {z e X|\(z) > {}

is called the level subset of \.

Definition 2.3. An n-dimensional fuzzy set A of a BRK-algebra X is called
an n-dimensional fuzzy subalgebra of X if it satisfies the condition

Mz y) > A@) A ),
forall x, y € X.

Theorem 2.4. An n-dimensional fuzzy set A of a BRK-algebras X is an n-
dimensional fuzzy subalgebra of X if and only if for every t € (0, 1], A ={z¢€
X|\(z) >t} is a subalgebra of X.

Proof. The proof of the following Theorem is obvious. O

An n-dimensional fuzzy set A of a BRK-algebra X having the form

3 _ tA: (t13t27'“7tn) € (07 1} lfy:x
A(y)—{ 0= (0,0,...,0) if y #a

is said to be an n-dimensional fuzzy point with support x and value { =
(t1,t2,...,t,) and is denoted by z;. An n-dimensional fuzzy point x; is said to
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belong to (resp., quasi-coincident with) a n-dimensional fuzzy set 5\7 written
as x; € A (vesp. x;q)) if Mz) > {ie., \(x) >t fori =1,2,...,n (resp. A(x)
+&>11ie, \(x) +t; >1fori=1,2,..,n). By x; € \/qS\(:c,g € Ag)) we
mean that z; € \ or qu;\(azi € )\ and J;fq;\). For all ty, {5 € [0, 1], min{#;, 5}
and max{#y, f3} will be denoted by #; Aty and 1 V ty, respectively.

In what follows let @ and 8 denote any one of €,q, € Vq,€ Aq and a #£€ Aq
unless otherwise specified. To say that xfdj\ means that acgaj\ does not hold.
If1=(I,1Is,..,1,) CX, then the n-dimensional characteristic function of I
is a function Cy of X onto {0, 1} defined by:

1=(1,1,...1) ifzxel
0=(0,0,..,0) ifxgl

Let 7,0 € [0,1] be such that v < §, where

Y= (’71a727 7771) and 6 = ((51,62, a(sn)

For n-dimensional fuzzy point x; and n-dimensional fuzzy set A of BRK-
algebra X. We defined as:

(1) s €y Nif Mz) > 7> 7.

(2) zrgsh if Mx) +7 > 26.

(3) zp €4 VgsAif 27 €4 A or Tags .

3 N-dimensional («, §)-fuzzy subalgebra

In this section, we define the concept of n-dimensional («, 5)-fuzzy subalge-
bra in a BRK-algebra and investigate some of their properties. Through-
out this paper X will denote a BRK-algebra, where «, 3, are any one of
€+,4s, €y V@5, €4 Ags unless otherwise specified.

Definition 3.1. An n-dimensional fuzzy set A of a BRK-algebra X is called
an n-dimensional (o, B)-fuzzy subalgebra of X, where o €., Ags, if it satisfies
the condition

xtﬂlaj\, ytaaj\ = (% y){lméﬂjx
for allty, to € (v,1] and z, y € X.

Let A be an n-dimensional fuzzy set of a BRK-algebra X such that S\(x) <4é
for all x € X. Let x € X and £ € (7, 1] be such that

Ti €y /\q55\.
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Then

Mz) > 1>~ and A(z) +1 > 26.

It follows that

20 < AMx) +1 < Mz) + Ma) = 2\ (z).

This implies that A(z) > §. This means that

{z]2; €4 AgsA} = 6.

Therefore, the case o =€, Ags in the above definition is omitted.

Theorem 3.2. Let 20 =1+ and \ be an n-dimensional (o, B)-fuzzy subal-

gebra of X. Then the set
A, = {z € XIA(@) > )
s a subalgebra of X.
Proof. Let x, y € X be such that
x €M andy € \,.
Then
AMz) > v and A(y) > 7.

Assume that

Az *y) <.
If o € {€,,€, Vgs5}, then
m;\(m)aj\ and y;\(y)aj\
but
Maxy) <7< Ma) AAY)
and
Mz *y) + Ax) AAy) <v+1=20.

This implies that

(& % Y)5 (@) nd ) P

for every 5 € {€+,¢s5, €y Vg5, €y Ags}, which is a contradiction. Hence
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Az *y) > 7,
that is,
TxYy € 5\7.
Also

Mzsy)+1>y+1=26.
This implies that (z * y)lq(;j\, but

Az xy) <7vyso (z*xy)i1E4A

and
Mzsxy)+1<~y+1=26,

SO

(2% y)1d5A,
a contradiction. Hence

Aa*y) >,
that is,

xxy €Ny
Therefore, 5\7 is a subalgebra of X. O

Theorem 3.3. Let 26 =1+ and I be a nonempty subset of a BRK-algebra
X. Then I is a subalgebra of X if and only if the n-dimensional fuzzy subset A
of X defined by

< >0 ifzxel
W’):{@ ifodl

is an n-dimensional (€., €y Vqs)-fuzzy subalgebras of X.
Proof. Let I be a subalgebra of X. Let x, y € X and £, # € (v, 1], be such that
T; €4 A and y; €y A.
Then
Mz)>1>~and Ay) > >~.
Thus x, y € I. Since I is a subalgebra of X, we have x x y € I, that is,
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Az *xy) > 0.
Hins < d, then
Mzxy) >0 >IN >,

which implies that

(@ * Y)irs €4 A
If t A7 > 6, then
Mzxy)+EAF >3840 =20,
which implies that

(z y)f/\f%j\-
Thus

(@ *Y)ins €4 Vas.

Hence A is an n-dimensional (€4, €4 Vgs)-fuzzy subalgebras of X.
Conversely, assume that A is an n-dimensional (€, €, Vgs)-fuzzy subalge-
bra of X. Then I = A,. Thus by Theorem 3.2, I is a subalgebras of X. O

Corollary 3.4. Let 20 =1+~ and I be a nonempty subset of a BRK-algebra
X. Then I is a subalgebra of X if and only if the characteristic function Ct of
I'is an n-dimensional (€, €4 Vqs)-fuzzy subalgebras of X.

Theorem 3.5. Let 26 =1+ and I be a nonempty subset of a BRK-algebra
X. Then I is a subalgebra of X if and only if the n-dimensional fuzzy subset A
of X defined by

< | >0 ifxel

A@){SV ifegl

is an n-dimensional (g5, € Vqs)-fuzzy subalgebras of X.
Proof. Let I be a subalgebra of X. Let x, y € X and #, # € (v, 1] be such that
l’gq[sj\ and y;qgj\.
Then
Az) 41> 26 and A(y) + 1 > 26,
which implies that
Maz)>20—1>20—1=17
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and
My)>20—1>26—1=1.
Thus x, y € I and so = * y € I, which implies that

Now, if ¢ A7 < 6, then
which implies that
If t A7 > 6, then

which implies that
(% Y)inrds )

Hence A is an n-dimensional (g5, €4 Vgs)-fuzzy subalgebra of X.
Conversely, assume that A is an n-dimensional (gs, €y Vgs)-fuzzy subalgebra
of X. Then I = A,.. Thus by Theorem 3.2, I is a subalgebra of X. O

Corollary 3.6. Let 20 =1+ and I be a nonempty subset of a BRK-algebra
X. Then I is a subalgebra of X if and only if the characteristic function Cr of
I'is an n-dimensional (¢s, €y Vgs)-fuzzy subalgebras of X.

Theorem 3.7. Let 26 =1+ and I be a nonempty subset of a BRK-algebra
X. Then I is a subalgebra of X if and only if the n-dimensional fuzzy subset A
of X defined by

N | =20 ifzxel
)‘(x)_{ <7y ifxgl

is an n-dimensional (€, Vqs, €y Vgs)-fuzzy subalgebras of X.
Proof. Let I be a subalgebra of X. Let x, y € X and #, # € (v, 1] be such that
Tp €y \/qgj\ and y; €4 \/q(sj\.
which implies that

T; €4 A or x{q(;j\ and y» €, A or yfq(;}\.
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If 2; €, A and 347:(15;\7 then

M) > &>y and \N(y) + 7 > 2.
This implies that

AMy)>20—7>20—1=+.
Which implies that x, y € I and so x * y € I. Analogous to Theorem 3.3 and
Theorem 3.5 we obtain
(T *Y)ine Ex \/1165\-

Hence A is an n-dimensional (€4 Vas,€4 Vgs)-fuzzy subalgebra of X. The
other cases can be considered similar to this case.

Conversely, assume that \ is an n-dimensional (€4 Vags, €4 Vgs)-fuzzy subal-
gebra of X. Then I = \,. Thus by Theorem 3.2, I is a subalgebra of X. [

Corollary 3.8. Let 20 =1+ and I be a nonempty subset of a BRK-algebra
X. Then I is a subalgebra of X if and only if the characteristic function Ct of
I'is an n-dimensional (€4 Vgs, € Vas)-fuzzy subalgebras of X.

Theorem 3.9. Every n-dimensional (¢s, €y Vgs)-fuzzy subalgebra of a BRK-
algebra X is an n-dimensional (€., € Vqs)-fuzzy subalgebra of X.

Proof. Let A be an n-dimensional (g5, €4 Vgs)-fuzzy subalgebra of X. Let x, y
€ X and , # € (7, 1] be such that

T; €4 A and y; € A.

Then
Ma)>t>~yand ANy) > 7 > .
Suppose (z * y)f/\fm;\. Then
Mz xy) <iAF
and
ANasy)+IAF <26
This implies that
Mz xy) + Mz xy) < Maxy)+EA7 < 20.

This implies that

Az xy) < 4.
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Now
Mz xy) Vy < Mz) AAy) A6
Choose t; € (v, 1] such that
20 — { Mz *y) V) > 1 > 26 — {\(z) A A(y) A6},
that is,
(26 — Mz *y)) A (20 — ) > 1 > (26 — AM(x)) V (20 — A(y)) V0.

This implies that

1> 26 — A(z), {1 > 20 — A(y) and 26 — ANz x y) > £;.
This implies that

Az) + 1 > 26, My) + 11 > 20 and Az * y) + £, < 26.
Thus

Ty, q55\, i, q(;j\ but (z * y)t}mj‘v

which is a contradiction. Hence A is an n-dimensional (€., €, Vgs)-fuzzy
subalgebras of X. O

Theorem 3.10. Every n-dimensional (€ Vqs, € Vqs)-fuzzy subalgebra of a
BRK-algebra X is an n-dimensional (€, €, Vqs)-fuzzy subalgebra of X.

Proof. The proof follows from the fact that if z; €, ;\, then z; €, \/q(;;\. O

Theorem 3.11. Every n-dimensional fuzzy subalgebra of a BRK-algebra X is
an n-dimensional (€, €, Vgs)-fuzzy subalgebra of X.

Proof. Straightforward. O
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4 N-dimensional (€., €, Vg;5)-fuzzy subalgebra

In this section, we define the concept of n-dimensional (€., €, Vgs)-fuzzy
subalgebra in a BRK-algebra and investigate some of their related properties.

Definition 4.1. An n-dimensional fuzzy set A of a BRK-algebra X is called an
n-dimensional (€., €, Vqs)-fuzzy subalgebra of X if it satisfies the condition
(A), where

(4) Ti €y A, Yr 5 A= (@ * Y)ins €y Vs,
forallt, 7 € (v,1] and for all z, y € X.

Theorem 4.2. For an n-dimensional fuzzy set A of a BRK-algebra X, the
condition (A) is equivalent to the condition (B), where

(B) Mz *y)Vy>Az) AA(y) A,

forall z, y € X.

Proof. (A) = (B)
Suppose (B) does not hold. Then there exist x, y € X such that

Mz xy) Vy < Az) AAy) A6
Then

Mzxy)Vy <t < Az)AMy)AS
for some t € (v, 6]. Thus
T; €y A and Yi €~ A, but (z * y);mj\

This is a contradiction. Hence

Mz xy) Vy > Az) AAy) A6

(B) = (A) A

Let z; €4 A and ys €, A. Then

Mz) > 1>~ and Ay) > 7 > 7.
If (2% y)ins 615\, then (A) holds.
If (z % y)iapE4A, then

Since
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it follows that
X(m*y) >dand tAF > 0.
Thus
Mzsxy)+EAF>0+6=20

= (2% Y)arlN
Hence

(@ % Y)inr v Vash

O

Corollary 4.3. An n-dimensional fuzzy set A of a BRK-algebra X is an n-
dimensional (€, €4 Vgs)-fuzzy subalgebra of X if it satisfies the condition (B).

Theorem 4.4. The intersection of any family of n-dimensional (€, €~ Vgs)-
fuzzy subalgebras of a BRK-algebra X is an n-dimensional (€, €4 Vgs)-fuzzy
subalgebra of X.

Proof. Let {5\}16 1 be a family of n-dimensional (€., €, Vgs)-fuzzy subalgebras
of a BRK-algebra X and x, y € X. Then

Ni(@xy) vy > Ni(@) ANi(y) A S
for all i € I. Thus
(Nierhi)(@ = y) VY = Ajerhi(@ + ) V
(Nierhi) (@ + ) V> Nier(Ai(z) A Xi(y) A )
(Nierhi) (@ * y) V¥ = (Nierhi) (@) A (Aierhi) (y) A 6.
Therefore
(Nierhi) (@ %) Vv > (Nierhi) (@) A (Aierhi) (y) A .

Hence, Ajer )i is an n-dimensional (€., €, Vgs)-fuzzy subalgebra of X. O

Definition 4.5. For n-dimensional fuzzy set A of BRK-algebra X. We defined
the following:

A ={z e X|z; €, A}
5\2 = {z € X|zpqs\}

and
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[S\]f ={z € Xz €, VgsA} for all 7 € [0,1].
It is clear that
A8 = 30 UAL

The relationship between n-dimensional (€-,€, Vgs)-fuzzy subalgebras
and the crisp subalgebras in a BRK-algebra X can be expressed in the form
of the following theorem.

Theorem 4.6. Let A be an n-dimensional fuzzy set of a BRK-algebra X. Then
A is an n-dimensional (€., €y Vqs)-fuzzy subalgebra of X if and only if X1 (# ¢)
is a subalgebra of X for all 7 € (v, 9].

Proof. Let A be an n-dimensional (€4, €y Vgs)-fuzzy subalgebra of X and x,
y € A] for 7 € (7,6]. Then

M) > 7>y and ANy) > 7> .

Since
Mz xy)Vy > Mz) ANy) A S
Mz xy)Vy >FAFAD
Mazsxy)Vy>7FAS
AMaxy)Vy>7>y

we have

X(x*y)Zf
Thus

x*yej\z.

Therefore ;\Z is a subalgebra of X.
Conversely, assume that A} is a subalgebra of X for all # € (v, 4]. Suppose x,
y € X are such that

Mz xy) Vy < Az) AXy) Ad.
Select € (v, 8] such that
Mzxy)Vy <t=Az)AXy)AS.
Then

Tp €4 A, Ui €4 N, but (z % y) €5 VEsA.
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which is a contradiction. Hence
Mz xy)Vy > Mz) AAy) A6
Therefore \ is an n-dimensional (€, €4 Vgs)-fuzzy subalgebra of X. O

By setting v = 0 and 6 = 0.5 in Theorem 4.6, the following corollary is
obtained.

Corollary 4.7. Let X be an n-dimensional fuzzy set of a BRK-algebra X. Then
A is an n-dimensional (€, € Vq)-fuzzy subalgebra of X if and only if \i(# ¢)
is a subalgebra of X for all # € (0,0.5].

Theorem 4.8. Let \ be an n-dimensional fuzzy set of a BRK-algebra X. If
26 =1+, then X is an n-dimensional (€, €, Vqs)-fuzzy subalgebra of X if
and only if ;\f(# @) is a subalgebra of X for all # € (6, 1].

Proof. Suppose \ is an n-dimensional (€4, €4 Vgs)-fuzzy subalgebra of X. Let
T,y € 5\? Then
Trqs, Yrds .

This implies that

Ma)+ 7> 26, Ay) +7 > 26

Mz) > 26 — 7, Ay) > 26 — 7

Mz)>20—7>20—1=7, Ay)>20—F>25—1=r.

By hypothesis

Mz xy)Vy > Mx) ANy) A S
Mz xy)Vy> (26 —7) A (20 —F) A S
Masxy)Vy=(20—F)AS
Mz xy)Vy > (26 —7) (7> 0)
So
Mz xy) > 20 — 7.
Thus
A *y) +7 > 26.
This implies that
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(.’17 * y)ﬂ]é)h

that is
TxyY € ;\i

Hence S\f is a subalgebra of X.
Conversely, assume that /\2 is a subalgebra of X for all # € (4, 1]. Now, suppose
X, y € X are such that

Mz y) Vy < Az) A Ay) A6
Then
20 — (Mz) AMy) AS) < 26 — Nz *y) V).
This implies that
(26 — A(z)) V (26 — A(y)) V6 < (20 — Ma * y)) A (26 — 7).
Select some # € (4, 1] such that
(26 — A(z)) V(26 — A(y)) V6 < 7 < (26 — Az *y)) A (26 — 7).
Then
26 — Az) < 7,20 — Ay) < 7 and 7 < 26 — A(z * y)
= M) + 7> 28, A(y) + 7 > 28 and A(z * y) + 7 < 26.
Thus
Tegs A, Yrgsh, but (2 % y)r s,
that is, x and y are in /A\,‘f but x xy & 5\;2, a contradiction. Hence
Mz xy) Vy > Az) AAy) A6
This shows that ) is an n-dimensional (€4, €4 Vgs)-fuzzy subalgebra of X. [

By setting v = 0 and § = 0.5 in Theorem 4.8, the following corollary is
obtained.

Corollary 4.9. Let A be an n-dimensional fuzzy set of a BRK-algebra X.
Then X is an n-dimensional (€,€ Vq)-fuzzy subalgebra of X if and only if
QN 7)(#£ @) is a subalgebra of X for all + € (0.5,1], where

QN 7) = {z € X|zrq)\}.
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Theorem 4.10. Let \ be an n-dimensional fuzzy set of a BRK-algebra X. If
26 =1+, then X is an n-dimensional (€, €, Vqs)-fuzzy subalgebra of X if
and only if [5\]7‘?(7& @) is a subalgebra of X for all 7 € (v,1].

Proof. Let A be an n-dimensional (€,€4 Vgs)-fuzzy subalgebra of X and

7 € (v,1]. Let z,y € [A]2, so we have
Ti, Yp € anj\,
that is

%

F>yorANz)>20—F>20—1=17 (1)
and

My)>F>yor Ay)>20—F>20—1=1r (2)
Case 1: If # € (v, 4], then

Y

20 —F>0>7.
Thus it follows from (1) and (2) that
Mz) > 7>~y and A(y) > 7 > .
By hypothesis
Mz xy) Vy > Az) AAy) A6

and this implies

AMzxy)=7>17.

Hence

(x*xy)r €4 A
Case 2: If # € (v, 1], then
20 =7 <0 <P
Thus it follows from (1) and (2) that
Az) > 20 — 7 and A(y) > 26 — 7.
By hypothesis
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and this implies
A xy) > Mz) AAy) Ad
Masxy) > (20 —7) A (20 —7) A S
Mz xy) > (26 —F)AS

MMz *xy) = (26 — 7).

Thus
(@ * y)sgsA.
Hence
(€% y)s € Vash,
that is,

zxy e [N

This shows that [A]$ is a subalgebra of X.

Conversely, suppose that [A]2

9 is a subalgebra of X for all # € (v, 1]. Suppose
X, y € X are such that

Mz y) Vy < M) A Ay) A6

Select some 7 € (, 1] such that

Mz xy)Vy <7 =Az)AMy) Ad.
Then
Ti €y 5\, Y € \ but (z * y);mﬂ.
This is a contradiction. Hence
Mz y) Vy > Mxz) A Ay) A6

Therefore ) is an n-dimensional (€4, €4 Vgs)-fuzzy subalgebra of X. O

By setting v = 0 and § = 0.5 in Theorem 4.10, the following corollary is
obtained.

Corollary 4.11. Let \ be an n-dimensional fuzzy set of a BRK-algebra X.
Then X is an n-dimensional (€,€ Vq)-fuzzy subalgebra of X if and only if
[Al#(£ @) is a subalgebra of X for all # € (0,1].
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5 Conclusion

In this paper, we apply the fuzzy set and idea of belongingness and quasi-
coincidence to the n-dimensional fuzzy subalgebras in BRK-algebras. And
in fact, some results in this paper have already constituted a platform for
further discussion concerning other algebraic structures (such as BL-algebras,
RO-algebras etc.). To consider these results to some possible applications in
computer sciences and information systems in the future. The purpose of the
present paper is to introduce the concept of n-dimensional (€., €, Vgs)-fuzzy
subalgebra in BRK-algebra and investigate some of their related properties.
We also prove that the relationship between n-dimensional (€., €, Vgs)-fuzzy
subalgebra and the crisp subalgebra in BRK-algebra are discussed.
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