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r - BCA-ALGEBRAS.Gwang Sik Eun* and Young Chan Lee**
ABSTRACT. In this paper we prove that if Y is a poset of the form 

for some subposet Y1 then BCK{Y) is a F-BCTV-algebra.
Moreover, if X is a BC7-algebra then Hom(、X> BCK^Y)) is a positive 
implicative V-BCK-algebra .

The notion of BC7k-algebras was introduced by K. Iseki, and many followers developed the algebra to several areas. Any BCK- algebra has the poset structure in it. A poset Z is called the ordinal 
sum of two posets X and K, written Z = X ® K, if in Z thena C X,癸 C Y or zi < z-2 in X or 初 < 癸 in Y. We denote n-element chain by Cn, while n stands for any 72-element antichain, i.e., x <y if and only x = y. S. Tanaka [8] constructed a BCJi-algebra from the poset X = 1® X、where X1 is any antichain. With this concept, J. Y. Kim, Y. B. Jun and H. S. Kim [6] applied to a. poset X =丄㊉ X、 where X1 is an arbitrary poset, and called it a Tanaka-type alge
bra ([6]). Y. Seto [7] also constructed a 시from a poset
X = 1 ® ® where X1 is an arbitrary poset, called Setd-algebra ([6]). A. Grzaslewicz [2] introduced the notion of F-BCK-algebra, and Y. B. Jun and J. Meng [4] studied —) as BCK/BCI-algebras with this notion. In 난]is paper we prove that if K is a poset of the form 1 ® Y' for some subposet Yf then BCK(Y) is a T-BCK- algebra. Moreover, if X is a 시；)ra then Hom(X)BCK(Y)) isa positive implicative V-BCK-algebra.
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12 GWANG SIK EUN* AND YOUNG CHAN LEE**A BCI-algebra is a non-empty set X with a binary operation * and a constant 0 satisfying the following axioms: for any x.y^z G X,(1) (1) {(* * g) * (⑦ * z)} * (z * g) = 0,(2) ⑵栅 * (⑦ * ;)} * g = 0,(3) (3)⑦ * ⑦=0,(4) (4)⑦ * g = 0 and y x = Q imply that x = y,(5) (5) z * 0 = 0 implies x = 0.If (5) is replaced by (6) 0 * ⑦=0 for all x E X, then the algebra is called a BCK-algebra. A partial ordering < on X can be defined by a: < y if and only 迁⑦ * g = 0. A BCK-algebra X satisfying(⑦ * q) * (g * z) = (x * g) * z for any 饥 z E X is said to be positive
implicative ([3]).MAIN Assumption. We discuss the posets with the least element 0.THEOREM 1 [6]. Let X be Ct poset with the least element 0 and a. 
binary operation * defined as follows:

(0 if x < y,£ * g = < .
[x otherwise.

Then (X; *, 0) is a BCK-algebra,.We denote the BC7k-algebra in Theorem 1 by BCK(X、) and call it a Tanaka-type algebra ([6]). Y. Seto [7] introduced a. binary operation * on a special type of the poset X = 1 ® 1 ® for some poset A \i.e.,  X has the least element 0 and a unique atom c, and c < x for any 
x £ X、and obtained a BCK-algebra . We call it Se切•시g사)？w ([6]). A BC/i-algebra X is called a V-BCK-algebra ([2]) ii x * y = y * x then ⑦=g for any x,y e X.Theorem 2. IfX is a poset then the Tanaka-type algebra BCK(X) 
is a V-BCK-algebra.



r — 3CK —ALGEBRAS. 13PROOF. Let rr,y G X with z * g = g * ⑦. Assume that x 冃二 y. 
li x < y then g*z = z*g = 0 and hence 刀 = 饥 a contradiction. Similarly y < x leads to a contradiction. I{ xoy (i.e., xoy means that 
x and y are incomparable) then z = = a contradiction.This proves the theorem.EXAMPLE 3 Consider the following Tanaka-type algebra with its Hassediagram:

* 0 1 2 30 0 0 0 01 1 0 0 02 2 2 0 23 3 3 3 0We can easily see that it is a. V-BCK-algebra.REMARK Seto-algebra need not be V-BCK-algebra (see Example 4).
EXAMPLE 솔, Consider the poset described in Example 3. We can

E. Y. Deeb a and S. K. Goel [1] proved that if X is a BCZ-algebra and Y is a BC7k-algebra, then Hom{X^ Y)={f\f : X t Y : homomorphism } forms a algebra . Y. B. Jun and J. Meng [4] proved the following theorem.
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THEOREM 5 [4]. If X is a BCI-algebra and Y is a T-BCK-algebra 
then Hom(X^Y)is a T-BCK-algebra.By applying Theorem 2 and Theorem 5 we obtain the following corollary.

COROLLARY 6. If X is a. BCI-algebra and Y is a poset7 then 
Hom(X, BCK(K)) is a T-BCK-algebra.Y. B. Jun and J. Meng [4] studied positive implicativity on 
Hom(X.Y).Proposition 7 [4]. If X is a BCI-algebra, and Y is a positive 
implicative BCK-algebra , then Hom(X,Y) is a positive implicative 
BCK-algebra .J. Y. Kim, Y. B. Jun and H. S. Kim [6] proved that given a poset 
X of the form 1®XZ for some (sub)poset X1, the Tanaka-type algebra 
BCK(X) is positive implicative. With this concept we construct the following proposition.Proposition 8. If X is a BCI-algebra and Y is a poset, then 
Hom(X)BCK(Y)) is positive implicative.Proof. If Y is a poset then BCK{Y) is positive implicative ([5]). By applying Proposition 7 we can see that Hom(X〉BCK(Y)) is positive implicative. This proves the proposition.By applying Theorem 2 and Proposition 8 we obtaing the following theorem.Theorem 9. If X is a BCI-algebra and Y is a poset, then 
Hom(X〉BCK(Y)、) is a positive implicative P-BCK-algebra.
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