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ABSTRACT. The aim of this paper is to introduce the concept of s-
topological BCK-algebras which is a BCK-algebra equipped with a spe-
cial type of topology that makes the operation defined on it s-topologically

continuous.

1. INTRODUCTION

Algebras and topology, are two
fundamental subjects of pure mathe-
matics. Algebra studies all kinds of
operations and topology studies con-
tinuity and convergence. The basic
principle that describes the relation-
ship between a topology and alge-
braic operation is to make these oper-
ations topologically continuous, per-
haps in the first variable, second or
jointly continuous which is known as
topological algebra. From the be-
ginning of twentieth century many
mathematicians have contributed to
the development of this subject. Af-
ter Y. Imai and K. Iseki [7] gave an
axiom system of propositional cal-
culus in 1966 and in the same year
K. Iseki [8] gave an algebraic for-
mulation for the BCK-propositional
calculus system, several mathemati-
cians have been written on the con-
cept of BCK-algebras and found
many of the algebraic properties of
the BCK-algebras. Besides some

of them studied the topological as-
pects of BCK-algebras. In [1], R.
Alo and E. Deeba studied the topo-
logical aspects of the BCK-structure
in a mode comparable to the study
of topological groups, rings and lat-
tices. Lee and Rio in [3] studied
the topological structures making the
star operation of BCK-algebra con-
tinuous and they found nice proper-
ties of such BCK-algebras. In 2017,
Mehrshad and Golzapoor [12], in-
troduced the concept of topological
BE-algebras where BE-algebra is an
algebraic structure satisfy some ax-
ioms similar to the axioms of BCK-
algebras.

In this paper, we study BCK-
algebras equipped with certain
topologies in which the star oper-
ation of the structure satisfied a cer-
tain type of continuity, we name
this BCK-algebra joined with such
topologies by s-topological BCK-
algebra. It is proved that every topo-
logical BCK-algebra is s-topological
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BCK-algebra. Further, many topo-
logical properties of a BCK-algebra
were found.

2. PRELEMINARIES

For the development of this pa-
per, we give necessary definitions and
properties of a BCK-algebra and in-
vestigate the concept of a topologi-
cal BCK-algebra. For further infor-
mation, on BCK-algebras we refer to
[13].

Definition 2.1. By a BCK-algebra
we mean an algebra (X, *,0) of type
(2,0) satisfying the following axioms:
for every x,y,z € X,

(1) ((zxy)*(zx2))*(2xy) =0,

(2) (xx(z*y))*xy=0,

(3) zxx =0,

4 xxy =0 and yxxz = 0
=z=y,

In a BCK-algebra (X, ,0), we de-
fine a partial order relation (<) by
x <y if and only if z xy = 0.

From the definition of BCK-
algebras we can get the following
properties.

Proposition 2.1. [4] In a BCK-
algebra X, the following statements
are true for all x,y,z € X:

(1) zx0 =z,

(2) xxy < =z,

(3) (@sy) 2= (@2) %y,

4) z <y=ax*xz<yx*xzand
zxy < z*uw,
(5) zx(xx(xxy)) =x*y.

Definition 2.2. [4] A nonempty sub-
set A of a BCK-algebra (X,*,0) is
called an ideal of X if the following
conditions are satisfied:
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(1)0e A,
(2) For all x € X and for all
y € A, ifcxy € A, then

x € A
If there is an element 1 of X sat-
isfying x < 1, for all x € X, then
the element 1 is called unit of X.
A BCK-algebra with unit is called a

bounded BCK-algebra [4] .

Definition 2.3. [3] A BCK-algebra
X equipped with a topology T s called
a topological BCK-algebra (for short
TBCK-algebra) if f : X x X — X
defined by f(x,y) = x xy is contin-
uous for all (z,y) € X x X where
X x X has the product topology.
Equivalently, if for each open set O
containing x xy, there exist open sets
U and V' containing © and y respec-
tively such that U xV C O.

Definition 2.4. [2] Let X be a BCK-
algebra, and a € X. A left map
L, : X — X defined by, Ly(x) =
axx, for all x € X and a right map
R, : X — X by Ry(x) =z *a for all
r e X.

We denote L(X) to be the family of
all Ly for alla € X.

Definition 2.5. [2] A BCK-algebra
X is called a positive implicative
BCK-algebra, if (y x x) * (z x x) =
(yxz)*x for all z,y,z € X.

For a subset A of a topological
space (X, 7), we say that A is regular
open if A = Int(A) and it is semi-
open if A C IntA. The complement
of a semi-open set is called a semi-
closed. The closure, interior, semi-
closure and semi-interior of A are de-
noted respectively by A, Int(A), A”
and sInt(A). For details we refer to
[5], [6] and [9].
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3. S-TOPOLOGICAL BCK-ALGEBRAS s-topological BCK-algebra(for short
SBCK-algebra) if the function f :
X xX — X defined by f(x,y) = x*y
has the property that for each open
set O containing x xy, there exist an
open set U containing x and a semi-
Definition 3.1. A BCK-algebra X open set V containing y such that
equipped with a topology 7 is called an U xV C O for all z,y € X.

In this section, we introduce
the concept of s-topological BCK-
algebras and establish some of their
properties.

Example 3.1. Let X = {0,a,b,c} and x be defined as following : c¢*a =
c,cxb=caxc=a,bxc=baxb=0,bxa=bxx0=zx,zxx =0 and
0%z =0 for every x € X. (X, %) is given in the following Cayley table:

DO

oo || *
OISR
SRS sl RSu s
[ el e Rl S

0

TABLE 1. An SBCK-algebra which is not TBCK-algebra

We can easily check that (X,0,x) is a BCK-algebra.
Now consider the topology T on X defined as: 7 = {X, ¢,{b},{c},{b,c}}.
Then X is not a TBCK-algebra because bxa = b, and the open set containing
(b,a) is {b} x X is not a subset of the open set {b}. But it is not difficult to
check that X is SBCK-algebra.

Proposition 3.1. For any subset A V + G C U. Also we have a € A
of an SBCK-algebra X and any el- implies that ANV # ¢. Suppose
ement x € X, the following state- that be ANV, ,sobxxz € Axx and

ments are true: bxx e Vxx C VG CU. Hence we
(1) Axxz C Axux. obtain that y € A x .
(2) If Axx is closed, then Axx = _
Ax . (2) Suppose that A x x is closed

(3) In general, the equality in (1) andlet y € Axx. If y ¢ Axz, then
is not true and A« z is not Y € (Ax* 1‘)0 which is an open set.
closed. It is clear that Axx C Axx , so

we get Ax 2N (Ax*2) = ¢ which is

contradiction and hence the proof is
completed.

Proof. (1) Let y € Az and U
be any open set containing y. So
y = a*x where a € A. Since X is
a SBCK-algebra, so there exists an (3) In Example 3.1, if A = {o,a},

open set V' containing a and a semi- 10 A 5 p — {0} which is not closed
open set G containing x such that

201



Journal of University of Duhok, Vol.23, No.1(Pure and Eng. Sciences), Pp199-208, 2020

and Axb={0,a} ,s0 Axb# Axb.
(]

Proposition 3.2. For any subset A
of an SBCK-algebra X and any el-
ement x € X, the following state-
ments are true:
(1) o+ A° CzvA.
(2) If x % A is closed, then x x
A° =7+ A.
(3) In general, the equality in (1)
is not true and x « A” is not
closed.

Proof. (1) Let y € =+ A® and U
be any open set containing y. So
y =z % a where a € A°. Since X is
a SBCK-algebra, so there exists an
open set V' containing x and a semi-
open set G containing a such that
VG C U. Also we have a € A°
implies that A N G # ¢. Suppose
that be ANG,soz*xb € xx A and
zxbcxxG CVxG CU. Hence we
obtain that y € A x z.

(2) Suppose that = % A” is closed
andlet y ez A. If y ¢ 2+ A°, then
y € (% A”)¢ which is an open set. It
is clear that x x A C zx A , SO we
get (z+ A) N (x % A”)¢ = ¢ which is
contradiction and hence the proof is
completed.

(3) In Example 3.1, if A = {o,a},
then b* A" = {b} which is not closed
and bx A = {0,a,b} , so bx A® #
bx A .

O

From Proposition 3.1 and Propo-
sition 3.2, we get the following result:

Corollary 3.1. For any subset A of
an SBCK-algebra X and any element
x € X, the following statements are
true:
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(1) If A % x is closed, then Axx =
Axz.

(2) IfxzxA is closed, then xxA° =
xx A

Proposition 3.3. For any subsets A
and B of an SBCK-algebra X , the
following statements are true:
(1) AxB° C A« B.
(2) If A« B’ is closed, then A x
B’ =AxB.

Proof. (1) Let + € A% B” and U
be any open set containing z. So
£ =axbwhere a € A and b € B’.
Since X is an SBCK-algebra, so there
exists an open set V containing a
and a semi-open set G containing
b such that V x G C U. Also we
have a € A and b € B®, implies that
ANV # ¢ and BN G # ¢. Suppose
that ag € ANV and by € BNG , so
a1*by € AxB and a1xb € VG CU.
Hence we obtain that x € A x B.

(2) Suppose that A * B’ is closed
andlet 2 € Ax B. If z ¢ A« B’, then
x € (A% B°)¢ which is an open set in
X. It is clear that Ax B C Ax B’
, 50 we get (Ax B)N(AxB") = ¢
which is contradiction and hence the
proof is completed.

O

Proposition 3.4. In an SBCK-
algebra X, if {0} is open , then X
is discrete.

Proof. Suppose that {0} is open and
let x be any point in X. Since x*xx =
0 for all x € X and X is SBCK-
algebra, so there exists an open set U
containing x and a semi-open set G
containing x such that U « G C {0}.
Hence W = U N G is a semi-open
set containing x. If W contains any
other point y, then we obtain that
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xzxy =0 and y * x = 0 which is con-
tradiction. Hence W is a semi-open
set contains « only, Therefore, {x} is
open also. Hence X is discrete. [

Definition 3.2. [11] A topological
space (X,7) is called semi-Ty if for
each two distinct points z,y € X
there exist two semi-open sets U and
V' such that U containing x but not
y and V containing y but not x.

Definition 3.3. [11] A topological
space (X,7) is called semi-Ty if for
each two distinct pointst,y € X
there exist two disjoint semi-open
sets U and V' such that v € U and
yeV.

Proposition 3.5. In an SBCK-
algebra X, if {0} is closed , then X
1s semi-15.

Proof. Suppose that {0} is closed
and let x and y be any two distinct
points in X, then either z xy # 0
or yxx # 0 without loss of gener-
ality suppose that y *xx # 0. Hence
there exists an open set V' containing
y and a semi-open set GG containing x
such that V «G C X \ {0}. Hence V
is open (semi-open) containing x , G
is a semi-open set containing y and
VNG = ¢. Hence, we obtain that X
is semi-T5. |

Proposition 3.6. If the SBCK-
algebra (X, *,7) is Ty, then it is
semi- 1.

Proof. Let x,y € X and x # y. Then
either x xy # 0 or y * x # 0. Sup-
pose that x * y # 0. Since X is Ty,
there is an open set W containing one
of them but not the other. Suppose
that W contains z *y and 0 ¢ W.

Since (X,#*,7) is a semi topological
BCK-algebra there exists an open set

U containing =z and a semi-open set
V containing y such that UxV C W.
Then U and V are the required semi-
open sets containing x and y respec-
tively.
If0e Wand xxy ¢ W. Then we
have, x xx = 0 € W | so there ex-
ists an open set U containing = and
a semi-open set V' containing z such
that UxV e W,and yxy=0C W,
there exists an open set U; contain-
ing y and a semi-open set V] contain-
ing y such that Uy «V; C W.
Therefore, G = UNV and H =
U, NV are two semi-open sets con-
taining « and y respectively. It is
clear that y ¢ G and = ¢ H.
Hence (X, *,7) is a semi-7; space.
O

Proposition 3.7. If Y is an open
BCK-subalgebra of an SBCK-algebra
X, then Y is also an SBCK-algebra.

Proof. Let x,y € Y and let U be any
open set in the subspace Y contain-
ing x * y, then there exists an open
set V' in X containing x *y such that
U=YnNnV. Since X is an SBCK-
algebra, so there exists an open set
W in X containing x and a semi-
open set G in X containing y such
that W x G C V. But then the inter-
sections O = W NY is an open set in
Y containing x and H = GNY is a
semi-open set in Y containing y, we
have (IWNY)«xGNY = (W«G)NY C
VNY = U. Hence we get the
proof. O

Proposition 3.8. If A is an ideal in
an SBCK-algebra X and 0 € Int(A),
then A is open.

Proof. Let x € A. Since 0 € Int(A)
and x x z = 0, so there is an open
set U such that 0 € U C A. Since
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X is an SBCK-algebra, so there ex-
ists an open set V' containing x such
that V xa C U. If there is a point
y € VN (X \ A), so we obtain that
yxxz € A. Since x € A and A is an
ideal, so y € A which is contradic-
tion. Hence z € V C A implies that
A is open. ([

Proposition 3.9. If A is an open
ideal in an SBCK-algebra X, then A
is semi-closed and hence it is regular
open.

Proof. Let « ¢ A . Then there ex-
ists an open set V containing z and
a semi-open set U containing z such
that V.« U C A. since z xz = 0.
Hence, if W = VNU, then we have W

is a semi-open set containing x and
WxW C A. If somey € (WNA) and
since A is an ideal, then we obtain
that W C A. This is contradiction.
Hence W C X'\ A and therefore, A is
semi-closed. Since A is open , so we
obtain that A C Int(A) C A which
implies that A = Int(A). Hence A is

regular open. O

Definition 3.4. Let (X,%,0) be a
SBCK-algebra and F C X. Then we
say that F is a filter when it satisfies
the conditions:

(1) 0e F,

(2) If0£ 2z € Fandxxy € F,
then y € F.

Example 3.2. Let X = {0,a,b,c} and * be defined as in the following table:

OISR (DD

ol || *

SEESH RS R S

ISHE R Rl s

SR D0

TABLE 2. A BCK-algebra which contains non-trivial filters

It can be easily seen that both {0,b} and {0,c} are filters but {0, a} is not.

Proposition 3.10. Let (X, *,7) be
SBCK-algebra and F be a filter on
X. If 0 is an interior point of F,
then F' is semi-open.

Proof. Suppose that 0 is an interior
point of F. Then there exists an
open set U containing 0 such that
U C F. Let x € F' be an arbitrary
element. Since z * x = 0, there ex-
ists an open set V' containing z and
a semi-open set W containing x such
that VxW CU C F.

204

Now, for each y in a semi-open set
W, we have z xy € F. Since F is
a filter and x € F, we have y € F.
Hence x € W C F and so F' is semi-
open. O

Proposition 3.11. Let (X,*,7) be
a SBCK-algebra and F be a filter of
X. If I is open, then it is closed.

Proof. Let F be a filter of X which is
open in (X, 7). We show that X \ F
is open. Let x € X \ F. Since F
is open, 0 is an interior point of F.
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Since = * x = 0, there exists an open
set V' containing x and a semi-open
set W containing x such that VW C
F. We claim that V' C X \ F. If
V & X \ F, then there exists an el-
ement y € VN F. For each z € W,
we have yx z € V « W C F, since
y € F and F'is afilter, z € F'. Hence
W C F and so x € F which is con-
tradiction. Therefore,z € V. C X\ F
which implies that X \ F' is open and
hence, F'is closed. O

Corollary 3.2. If F' is a non-trivial
open filter in the SBCK-algebra X,
then X 1is topologically disconnected.

Definition 3.5. Let X be a BCK-
algebra, U be a non-empty subset of
X and a € X. The subsets U, and
JU are defined as follows:

U ={x € X : zxa € U} and
U ={r e X :axx e U} Also
if K C X we put kU = Uuer U and
UK = UaEKUa-

Proposition 3.12. [4] Let X be a
BCK-algebra and A, B,W, K be a
non-empty subsets of X then:

(1) If AC B, then 4W C gW.

(2) If W C K, then s4W C 4K.

(3) If F C X, then (F,)° = (F°),
and (,F)¢ =, (F¢) for each a € X.

Proposition 3.13. Let X be an
SBCK-algebra, U and F' be two non-
empty subsets of X, the following
statements are true:

(1) If U is open, then U, is open and
JU 1s semi-open.

(2) If F is closed, then Fy, is closed
and ,F' 1s semi-closed.

Proof. (1) Let U be an open set,
a € X and let x € U,. Then
xxa € U. Since X is SBCK-algebra,
then there exist an open set G con-
taining x and a semi-open set A

containing a such that G« A C U,
r+xa € G, C U, thus Gxa C U.
Then z € G C U,. So U, is open .
To prove that ,U is semi-open, let
x € 4U implies that a * x € U. Since
X is SBCK-algebra, then there exist
an open set A containing a and a
semi-open set H containing x such
that AxH CU,soaxx € ,H CU,
thusaxH C U. Hence, x € H C ,U.
Therefore, ,U is semi-open.

(2) Let F be closed, then F*¢
is open. Hence, by (1), (F€¢), is
open and ,(F°) is semi-open. By
Proposition 3.12, (F,) = (F°), and
(oF)¢ =4 (F°). Hence, (F,)° is
open and (o F')¢ is semi-open. Conse-
quently, F, is closed and ,F is semi-
closed. ]

Definition 3.6. [4] Let X be a BCK-
algebra. The binary operation ©® will
be defined on L(X) as (Lo Lp)(x) =
Lo(x) % Ly(x) for allx € X.

Theorem 3.1. Let X be a posi-
tive implicative BCK-algebra, then
(L(X),®, Ly) is a BCK-algebra.

Proof. Let L, and L, be any two el-
ements of L(X). Then, by defini-
tion (Ly, ® Lp)(2z) = Lo(z) * Ly(z) =
(a % z) % (b*x). Since X is posi-
tive implication BCK-algebra, so (ax*
x) % (bxx) = (a*b)*x. Hence,
(Lo ® Lp)(x) = Lgsp(x) which implies
that Ly ® Ly = Lgyp for all a,b € X.
Now

(1) (Le®Ly)O(Ly®L,))O (L0
Ly) = (Lasy © Losz) © Ly =
Li(exy)(axz))s(zxy) = Lo

(2) (Ly®(Lyz®OLy))OL, = (Ly®
(Lz*y)QLy = L(x*(z*y)QLy =
Lzs(@ry)ry = Lo
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(4) Ly ® Ly = Ly and L, ®
L, = Ly, then Lm*y = Ly
and Ly, = Lo which implies
that xxy =0 and y*xx =0
= x = y and hence, L, = L,.

(5) Lo ® Ly = Losx = Lo.

Hence, L(X) is a BCK-algebra. [

Definition 3.7. [4] Let X be a BCK-
algebra, we define a map ¢ : X —
L(X) by ®(xz) = Ly for all x € X
and if A is any subset of X, then
LA:{LG:GEA}.

Remark 3.1. If X is a positive
implicative BCK-algebra, then the
following statements can be easily
proved.

(1) If A C B, then ®(A) C
P(A).

(2) If A and B are any two sub-
sets of X, then ®(AU B) =
®(A)UP(B) and P(ANB) =
O(A)NP(B).

Proposition 3.14. Let X be a pos-
itive implicative BCK-algebra, then
the map ® : X — L(X) is a BCK-
isomorphism.

Proof. Tt is clear that ® is a bijec-
tion. We have ®(x * y) = L.y and
Lyswy(z) = (x*y)*2. Since X is posi-
tive implicative, we have (x*y)xz =
(x*2)* (y*z). Therefore, Lyy(2) =
Ly (2)®Ly(2) = (Ly®Ly)(2). Hence,
O(x*xy) =D(x) © DP(y) for all x,z €
X, so ® is a BCK-isomorphism. [

Proposition 3.15. Let X be a pos-
itive implicative BCK-algebra and T
be a topology on X, then the follow-
ing statements are true:

(1) The family o = {®(G) C
L(X) : G € 71} is a topology
on L(X).
206

(2) For any subset A of X, Lz =
Ly.

(3) If A is any semi-open set in
(X, 1), then ®(A) is a semi-
open set in (L(X),0).

Proof. (1) The proof of o is a topol-
ogy and hence it is obvious.

(2) For any subset A of X, we have
A C A. Hence, Ly C L4 and A is
closed in X, so by definition of o L is
closed in L(X). Therefore, we obtain
LsC I} = L4. To prove Lz C La,
let L, € Ly, then z € A and let
Lg be any open set containing L.
Hence G is an open set containing
x, hence AN G # ¢. Therefore,
LaNLg # ¢. Implies that L, € L4,
so Lz C L4 and hence L4 = La.

(3) Let A be any semi-open set
in X, so there exists an open set
O in X such that O € A C O.
Hence Lo C Lg € Ly and by (2),
Lo C La C Lo. Hence, L, is semi-
open in L(X). O

Proposition 3.16. Let X be a posi-
tive implicative SBCK-algebra. Then
(L(X),®,0) is an SBCK-algebra.

Proof. Let Ly be an open set con-
taining L, ® Ly = Lgs,. Hence W
is an open set containing x * y in X
and since X is an SBCK-algebra, so
there exist an open set U and a semi-
open set V' containing x and y respec-
tively and U * V' C W. Therefore,
Ly € Ly . Since X is positive im-
plicative, so Ly = Ly ©® Ly C Ly
By Proposition 3.15, Ly is semi-open
in L(X) containing L,, hence the
proof is completed. O

Recalling that a function f : X —
Y is semi-continuous [9] if the inverse
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image of each open set in Y is a semi-
open set in X, and it is semi-open if
the image of each open set is semi-
open.

Proposition 3.17. Let X be an
SBCK-algebra, then every left map
on X is semi-continuous.

Proof. Let a € X, define a left map
Ly, : X - X by Ly(x) = axx, for
all x € X. Let W be any open set
containing Ly (z) = a * z. Since X is
an SBCK-algebra, so there exists an
open set U containing a and a semi-
open set V containing z such that
UxV CW. clearly, axV CU=xV C
W. Hence, L,(V) € W. This im-
plies that L, is semi continuous. [

Definition 3.8. [4] A BCK-algebra
X is called s-transitive (resp.,s-open)
if for each a € X \ {0}, the left map
L is semi-continuous (resp., semi-
open) and it is transitive open if the
right map R, is both continuous and
open. .

Remark 3.2. From Proposition
3.17, if X is an SBCK-algebra such
that for each a € X \ {0}, the left
map L, is semi-open, then X is s-
transitive and s-open.

Proposition 3.18. Let X be an
SBCK-algebra such that for each a €
X\ {0}, the left map L, is semi-open.
If U is an open subset of X, then the
following statements are true:

(1) The set a % U is semi-open.

2 LY(U)={z € X :a*x €
U} is semi-open.

(3) The set AxU is semi-open for
each A C X.

Proof. Since L, is semi-open and U
is open, so L,(U) = a * U is semi-
open. By Proposition 3.17, L, is

semi-continuous. Hence L;Y(U) =
{r € X : axz € U} is semi-open.
Lastly, we have AxU = Ugeca(axU) is
the union of semi-open sets, so Ax U
is semi-open. O

Proposition 3.19. Let X be an
SBCK-algebra, then every right map
on X s continuous.

Proof. Let a € X, define a right map
R, : X — X by Rq(z) = x % a, for
all x € X. Let W be any open set
containing R,(z) = x * a. Since X is
an SBCK-algebra, so there exists an
open set U containing x and a semi-
open set V containing a such that
UxV CW. clearly, Uxa CUx*xV C
W. Hence, R,(U) € W. This im-
plies that R, is continuous. ([

Proposition 3.20. Let U be an open
subset of a transitive open SBCK-
algebra X and let a € X. Then the
following statements are true:

(1) The set U * a is open.

2 RV U)={r € X :2%xac
U} is open.

(3) The set UxA is open for each
ACX.

Proof. Since R, is open and U is
open, so Lu(U) = U * a is open. By
Proposition 3.19, R, is continuous.
Hence R;Y(U) = {r € X : axx € U}
is open. Lastly, we have U * A =
UqeAa (U *a) is the union of open sets,
so U % A is open. (]

Definition 3.9. A BCK-algebra X
is called an edge BCK-algebra, if for
each x € X the set x + X = {0,z}.

It is clear that Example 3.1 is an
edge BCK-algebra.

Proposition 3.21. Let X be any s-
transitive s-open edge BCK-algebra
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and T be any topology on X, then
there exists a topology o on X which
is SBCK-algebra.

Proof. Let x € X \ {0}, then L, is
s-open map. Since X € T, so we
have by Proposition 3.1, L,(X) is
a semi-open set. Hence L (X) =
x* X ={0,x} because X is an edge
BCK-algebra. Therefore, we obtain
that {0, z} is semi-open in X for all
x € X. Since, {0,z} is semi-open in
X for all x € X, so int({0,x}) # ¢
for all x € X. Therefore, we get the
following cases:

Either int({0,z}) = {0} or
int({0,z}) = {0,z} or int({0,2}) =
{z} for all x € X. In the first two
cases we obtain that {0} is an open
set, so o is the discrete topology. The
last case gives us {x} is open for
all z € X \ {0}. We claim that X
equipped with the topology ¢ is an
SBCK-algebra. For this, let U be any
open set containing x xy. If x # 0
and y # 0, then {z} and {y} are open
sets containing x and y respectively,
so {z} x{y} C U. If x = 0, then
z*y = 0 and and hence if U is any
open set containing 0, we obtain that
Us{y} CcU.Ify=0,thenzx0=x
and U = {x} is open and if y is any
element of X such that = > y, then
{0,y} is a semi-open set containing 0
and {z} * {0,y} C {x}. Hence X is
an SBCK-algebra. O

4. CONCLUSION

In this paper, we defined a spe-
cial type of topology on the BCK-
algebra. Also we introduced the con-
cept of S-topological BCK-algebra as
a generalization of the concept of
topological BCK-algebra and inves-
tigate some of its properties.
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