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Abstract: BCL/BCL -algebras [1, 2] are more extensive class than BCKBCH-algebras [5-8], introduced by
Yonghong Liu. In this paper, we aim to embed togaal structure in BCl-algebras, thus we should be introduced to the
notion of “good taste”, which is both topologicgdage and metric space. Thereupon, some fundanyaiaérties of
topological BCL-algebrasare obtained.
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1. Introduction Theorem 1.2 [2]

In [1], Yonghong Liu introduced a new class of An algebra(X;C,1) is a BCL-algebra if and only if it

abstract algebra: BCL-algebra. Recently, Yonghong L gajisfies the following conditions: for alk,y, z0 X
introduced a wide class of abstract algebras: . + _

BCL"-algebra (see [2, 4]). In [3], Deena Al-Kadi and 0 BCL,,'l) XEx=1. _

Rodyna Hosny introduced the deformation of 11)BCL-2) xLy=1 and yLx=1 imply x=y.

BCL-algebra. They continue to investigate the relat iii) (((x Dy) Dz)D((xDz)Dy))D((sz)Dx)=1.
between  BCL-algebra and d/BCH/BCI and jy) xD(lDy):x.
BCK-algebra.

In this paper we are going to introduce topologicabefinition 1.2 [2]
spaces for the BClalgebras, which is derived the
fundamental properties, which we will need the Suppose that(X;[,1) is a BCL"-algebra, the ordered

following definitions and theorems: relation if x<y if and only if xCy=1, for all x,ydX,
Definition 1.1 [2] then (X;<) is partially ordered set andX;[,1) is an

algebra of partially ordered relation.
An algebra (X;C,1) is called a BCL-algebra if it

satisfies the following laws hold: for any,y,z0 X , Corollary 1.1 [2]
BCL:-l) XEx=1. _ Let every x( X . Then 1(one) is maximal element in a
BCL™-2) xCy=1 and yLx=1 imply x=y. BCL*-Algebra (X;[,1) such that integrall<x imply
BCL"-3) ((xOy)0z)0((x0z) 0y) = (zOy) Ox). x=1.

Theorem 1.1 [2] 2. Main Results

Assume that(X ;E,l) is any aBCL"-algebra. Then the (x z)—(xD )Dz )
following hold: for any Xy, 0 X For a a\xy, : y : -algebra, the topologlcal
] space is just a basic concept in nature. We havitlowing

i) (X D(X Dy)) Oy =1. definitions.

i) xC1=x imply x=1.

iii) ((x Dy) D(x Dz)) D(z Dy) =1.
iv) BCL™-2) xCy=1 and yCx=1 imply x=y. Let (X:,01) be a BCL, -algebra with two binary

Definition 2.1
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operationso and L that satisfies the following properties: \yhere B x B. is a open neighborhood in X,
for any x,y,zOX. BB P J C(fxl yl)

d B, xB hborhood afx,, X.
BCL}, -1) An algebra D(X)=(X;°) is a distributive and B, x B, is a open neighborhoo C( 2 yz) in

algebra. Thus o is a continuous an((X ; D,o,l) is a topological
BCL;-2) AnalgebraP(X)=(X;01) is a BCL -algebram

g(x.y,2) = (x Oy) 0z-aigebra. Corollary 2.1
BCLy -3) (right weakly distribution) The product of any finite topological BCialgebra is

xO(ye z) = (xOy)o (xOz) . again a topologicaBCL"-algebra.
BCL, -4) (left weakly distribution)

0z)Ox =(yOx)o(zX).
(y ) (y ) ( ) Any finite product of a topological BCtalgebra is again
Definition 2.2 a topologicalBCL -algebra.

Corollary 2.2

Let (X;01) be a BCr-algebra and let(X, ) be a Example2.1
topological space. If Let X be a topological BCl-algebra and let

o,[:XxX - X and (x, y)»—> x0y 2.1) f(x, Y, z) and g(x, Y, z) be ternary polynomial. Assume
that for all x,y,z[0 X . Suppose the following conditions

be a continuous mapping from the product spacggq:
(X x X, D) to the topological spacéx ) where O is ) f(xV,2) :((ny)Dz)D((xDz)Dy), and
product topology of X, then we say tha(x ;D,Dl) is a i) g(x,v,2) =(sz)Dx.

topological BCL-algebra. It (f(x,y,2),9(x,y,2))=1, then we say thatf (x,y,z)

Theorem 2.1 and g(x, 2 z) are coprime topological BClalgebras.

The product of any tow topological BGlalgebra is again Example 2.2
a topological BCL-algebra.

Proof: Let (Xl,D,Dl,ll) and (XZ;D,Eb,lz) be Let X be atopological BCl-algebra and letf (x,y, z),
topological BCL-algebra, let(x;,y;) and (x,,y,)is any g(x.y,z) and h(x,y,z) be ternary polynomial. Assume

tow element irX, and defines: that for all x,y,z0O X . Suppose the following conditions
X=X %X, hold:
°:(X1’Y1)°(X2'Y2)=(quxzvh[lz Y2)- (2.2) ) f(x Yz ) ( )
1= () i) o(xy.2)=(x0y)0z
iii) h(xy.z)= (xDz)Dy.

Now suppose thatl is a open neighborhood dfl . By _
Definition 2.2, 00 be product topology, so we conclude that Th( (.29 y,2)) =1 and (f(x, Y Z)’ h(x, Y Z)) B

B, is an open neighborhood of [ X,, and B, is an
open neighborhood ofy, 0.y, in X , we have (f(x,y, z),g(x,y, Z) Dh(X, Y Z)):l- (2.6)
V; xV, OU . Since B, is an open neighborhood of,,  Dpefinition 2.3

and B, is an open neighborhood of, . Also, B; is a .
If BCLp -algebra (X ;o,ELl) has the property of

distribution, let O be topology of X and let
of y,, we have (X;D,o,Ell) be a topological BCLy, -algebra. Then

topological BCL, -algebra (X;D,o,Dl) has also the

open neighborhood ofy,, and B, is a open neighborhood

0B, OV, and B; 0B, OV,. 2.3
B LB, ! s 2 3) property of distribution.
Then Theorem 2.2
(Bl DBZ)O (B3 DB“) HVixV, DU, 2.4 Let (X ;o,ELl) be a BCLy -algebra and letd be
and we claim that in fact topology of X, then (X e ,Ell) be a topologicalBCL,

(8,0B,)x(B,0B,) = (B,xB,)-(B,xB,)OU, (2.5 ~29ebra
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Proof: Let the operations

°: (X1 y1)° (Xzi yz) = (X1 0%, ¥4 Dyz)'

identically, elementlz(],l). By Definition 2.1 and

Definition 1.3, we have continuous mapping
o0 (x xx,0) - (x,0).

where [
(X e [ll) be a topologicalBCL}, -algebras

Definition 2.4

Let (X;D,o,D,l) be a topological BCL}, -algebra.

Suppose the following conditions hold: for amxyy, z[0 X .
i) D(x,y)zl and D(x,y):l ifand only if x=y.
i) O(xy)=0(y,x).
iii) D(x, z)s D(x, y)+ D(y, z).

Then (X, D) be a metric space of identically element 1.

Example 2.3

Let X be a set and lefl: X xX - R, x,ydX, by

Definition 2.3, we now have

{1 if x=Yy,
D(X’Y)'{o if X # .

Then O be a discrete metric an(:b(,D) be a discrete

metric space.

2.7)

(2.8)

is product topology of X . We deduce that

(2.9)

Theorem 2.3

Let (X o ,[Ll) be a BCLp, -algebra and let] a discrete

topology of X, then (X, D) be a topological space.

Proof: By Theorem 2.1,(X,D) be a discrete metric

space by Example 2.1, where discrete metric f is
induced by [1. Thus (X, D) be a topological spaca.
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