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1. Introduction.

ISSN 2347-1921

As it is well known, BCK and BCl-algebras are two classes of algebras of logic. They were introduced by Imai and Iseki
[9,10,11] and have been extensively investigated by many researchers. It is known that the class of BCK-algebras is a
proper sub class of the BCl-algebras.The class of all BCK-algebras is a quasivariety. Is”eki posed an interesting problem
(solved by Wro'nski [19]) whether the class of BCK-algebras is a variety. In connection with this problem, Komori [14]
introduced a notion of BCC-algebras, and Dudek [6] redefined the notion of BCC-algebras by using a dual form of the
ordinary definition in the sense of Komori. Dudek and Zhang [7] introduced a new notion of ideals in BCC-algebras and
described connections between such ideals and congruences . C.Prabpayak and U.Leerawat ( [17 ], [18 ]) introduced a
new algebraic structure which is called KU - algebra . They gave the concept of homomorphisms of KU- algebras and
investigated some related properties. Several authors [2,3 ,4 ,5,8,13] have studied derivations in rings and near rings. Jun
and Xin [12] applied the notion of derivations in ring and near-ring theory to BCl-algebras, and they also introduced a new
concept called a regular derivation in BCI -algebras. They investigated some of its properties, defined a d -derivation ideal
and gave conditions for an ideal to be d-derivation. Later, Hamza and Al-Shehri [1], defined a left derivation in BCI-
algebras and investigated a regular left derivation. Zhan and Liu [20 ] studied f-derivations in BCl-algebras and proved

some results. G. Muhiuddin and Al-rogi [ 15 , 16] introduced the notion of (0{, ﬂ) -derivation in a BCl-algebra and
investigated related properties. They provided a condition for a (a,ﬂ)- derivation to be regular. They also introduced
the concepts of a d(a’ﬁ)- invariant (a,ﬂ) -derivation and a-ideal, and then they investigated their relations.

Furthermore, they obtained some results on regular (¢, ) - derivations. Moreover, they studied the notion of t-
derivations on BCl-algebras and obtained some of its related properties. Further, they characterized the notion of p-
semisimple BCl-algebra X by using the notion of t-derivation. In this paper we introduce the notions of (/,r) or((r,/)) -
derivation and t-derivation of a KU-algebra and some related properties are explored.

2. Preliminaries.
In this section, we recall some basic definitions and results that are needed for our work.
Definition 2.1. [ 17]. Let X be a set with a binary operation * and a constant 0.

( X ,%*,0 )is called KU-algebra if the following axioms hold : V X, ¥, Z€ X :
KU, (x*y)*[(y*2)* (x*2)] =0

KU,) x*0=0

KU,) 0#x=X

KU,) if xxy=0=y=ximplies x=y

Define a binary relation < by : X<y <> Yy * X =0, we can prove that (X,<) isa partiallyorderedset.

By the binary relation <, we can write the previous axioms in another form as follows:

(KU, (y *2) *(X*2z)< X *y
(KCJZ)OS X

\
(KU X =Yy <= y=*X

I
o

\
(KU)DIf x=yandy =X=—= X=Y
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Example 2.2. Let x={0,1,2,3,4 } be a set in which the operation * is defined as follows.:

*

M| W N| | O

ol O] O] O] ©| ©
Ol O] k| O] | -
O N| Of N NI N
Ol O] W| W| Wl Ww
Ol N W &~ b

Using the algorithms in Appendix A, we can prove that (X, *, 0) is a KU-algebra
Corollary 2.3 [ 18 ]. in KU-algebra the following identities are true for all X, Y, Z€ X :

(i z*z=0

(i)z*(x*2)=0

(i) if X<y impliesthaty *z <x =z

W zx(y*X)=y*(z*X)

W) y*[(y*x)*x]=0

Definition 2.4 [17 ]. A subset S of KU-algebra X is called sub algebra of X if X * Y € S, whenever X,y € S

Definition 2.5 [17,18 ]. Anon empty subset A of KU-algebra X is called ideal of X if it is satisfied the following
conditions:

i 0eA

(i) y*xze A ,ye A implies ze A Vy,zeX

Definition 2.6 . Forelements X and Yy of KU-algebra ( X ,*,0 ), we denote X A Y =(X*y) * .
Proposition .2.7. Let(X,*,0)be a KU-algebra then the following identities are true for all X, Y, Z € X :
M (x*y)*(Xx*zZ)<y=z

iy If x<ythenz*x<z=*y

(i) Z (X y) < (2% X) * (2 * )

M XAY <X Y

From corollary 2.3(v) and definition2.1(KU,;)

Proof. since (y * z) *[(X*y) * (X*2z)]=(Xx*y) *[(y*2) *(Xx*2)]=0 .

Then (X*y)*(X*Z)<y*Z.

from proposition 2.7 (i) X<y y#x=0

(i) Since (z*y)*(z*X)<y*X ,thenwehave (Z*Yy)*(z*X)<O0
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(from definition 2.1KU'> from definition 2.1KU'4
But 0 < (z*y)*(z*X) ,hence (z*Yy)*(z*x)=0 ,and therefore
ZEX<SZ*Y.

(i) Since [(z*X)*(z*y)]*[z*(x*Y)]=
from corollary 2.3(v) from definition 2. (KU'1)) and corollary 2.3(ii))
— ——
=[(z*X)* (2 * V)] *[ x*(z*y)] < X*(2%X) 0.
from definition 2.1(KU'2)
Then [(Z * X) * (z * y)]*[z * (X * y)] <0.We have 0 < [(z*X)*(z*Yy)]*[z*(Xx*Y)], hence
[(z*X)*(z*y)]*[z*(X*Yy)]=0. Therefore Z*(X*Yy)<(z*X)*(z*Y).

(v) Since X *[(X*Y) * y]=(X*y) *(X*Y) (from corollary 2.3 (v))
=0 .Then (X*y)*y<X.ie XAYy <X
since y *[(X* y) * y]=(x*y)*(y * y) (from corollary 2.3 (v))
= (x*y)*0=0.Then XAY<Y.
Proposition 2.8 . Let Abe an ideal of KU-algebra X . Then A is sub algebra of X

Proof . Let X,y € Aand y*(X*Y) € A. Since Aisidealof X and Y € A ,then X * y € A .Therefore A is
KU-sub algebra of X .

3. The derivations on KU-algebra.

Throughout this article, X will denote a KU-algebra unless otherwise mentioned.

Definition 3.1. Let X be aKU-algebra. Amap d: X — X is a left —right derivation (briefly, (¥, ) -derivation) of
X if it satisfies the identity

d(x*y)=(d(x) *y) A(x*d(y)) Vx,y e X
If d satisfies the identity
d(x*y)=(x*d(y)) A(d(x)*y) Vx,y e X

then d is a right-left derivation (briefly, (I, #) -derivation) of X . Moreover, if d is both
(¢,r) and (r,¢)—derivationthen d is called a derivation of X .

Definition 3.2. A derivation of KU-algebra is said to be regular if d(0)=0.

Lemma 3.3. Aderivation d of KU-algebra X is regular.

Proof. it d is (¢,r) - derivation of X , d(0) =d(x *0) =(d(x) *0) A (x*d(0))
=0 A (X*d(0)) ( from definition 2.1 (KU ,))
=[0*(x*d(0))]*(x*d(0))

from definition 2.1(KU3),from corollary 2.3(i).

= (xxd(0))*(x*d(0)) =o0.
If d is (r,£) -derivation of X , d(0) = (x * d(0)) A (d(x) *0)
=(x*d(0)) A O( Definition 2.1 (KU ,))
=[(x*d(0))*0]*0=0%0=0.
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Example 3.4. Let X ={0,1,2,3.4} be a set in which the operation * is defined as follows:

* 0111234
001|234
110(012]2]|4
200|014
3/0({0|0|0|4
4101|1110

Using the algorithms in Appendix A, we can prove that (X, *, 0) is a KU-algebra. Defineamap d: X — X by
S
Then it is easy to show that d is botha (/,r) and (r,) -derivation of X .
Proposition 3.5. Let d be a self map of KU-algebra X , then

0) if d is (4,r) -derivation of X ,then d(X)=x A d(X) VXxe X .

() If d is (r, /) -derivation of X ,then d(X)=d(X) AX VXxe X .
Proof.

0) Let d is (¢,r) - derivation of X then,

d(X)=d(0=*x) =(d(0)*x) A0=*d(x)) =(0xx) Ad(X)=xAd(X)
anif d is (r, ) -derivation of X then,
d(x)=d(0*x) =(0*d(x)) A(d(0)*x) =d(x) A (0*x) =d(x) A X.

Proposition 3.6. Let X be a KU-algebra with partial order <, and let 0 be a derivation of X . Then the following
hold VX, ye X :

(i dX)<x.

(i) d(x*y)<d(x) *y.

@ind(x*y)<x=d(y).

(v) d(x=*d(x))=0.

wi) d(0) ={x e X |d(X) =0} is a sub algebraof X .

Propositian 3.5(1l), corollary 2.3(ii)

Proof. ()since X *d(x) = x* ((d(x) *X) *X) =0, we have d(X) < X.

(¢,r)—derivation
(i) Since d(X) * y) *d(x*y) =d(X) * y) * [(d (X)*y) A(x*d (y))] = 0. Similarly, if dis(r, /) derivation
on X ,then d(X*y) <d(x)*y
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i) 1f dis(r, £) (or(¢,r)) derivation on X we can prove (X * d(y))*d(X* y) =0and hence
d(x*y)<x=*d(y).
V) If dis (4,r) -derivation of X , then d (X * d (X)) =(d(X) *d(x)) A (x*d(d(X))
= 0 A (X*d(d(x))=0 (Corollary 2.3 (i))
It d is (r, ) -derivation of X ,then d (X *d (X)) = (x*d (d (X)) A (d(X) *d (X))
=(x*d(d(x)))A0 =0.
Therefore d(X *d(x))=0
(vi) Since d is regular, we have d (0) = @ .Let X,y ed*(0), then d(x)=d(y)=0,

d(xxy) =(xxd(y) AA(X) *y) = (x*0) A (0% y) =0y =(0xy) xy=0. Weor
x*yed(0).

Hence d ' (0) is KU-sub algebra of X .

Definition 3.7 .Let d a derivation of KU-algebra X . Anideal Aof X is said to be d-invariantif d(A) = A,
where d(A) ={d(x) , x e A}.

Proposition 3.8. Let X be a KU-algebra. Then
i x<y ,then d(x)<y
@ y<x , then d((y*z)*(x*z))=0
ii)lf | is anideal of X , then every ideal I of X is d-invariant .
ie d(1)< I whered(1)={ d(x) , xel }.
Proof. (i) Let X<y , then (from corollary 2.3(iii)) we have Yy *d(X) <X *d(X).

from definition 2.1 Propositian 3.6 (i) KU,

EE—
since 0< y*d(x) , y*d(X)<0 ,wehave Y*d(X)=0 .Hence d(X)<Yy.

from definition 2.1 from Propositbn 3.8(i)

(ii) Since (Y *2)*(X*2) < X*Y,wehave d((y*2)*(X*2))<X*YV, hence

y<x from definition 2.1 ( KU,')

d((y*z)*(x*2))<0 ,but 0<d((y*2z)*(x*2). Wehave
d((y*2)*(x*2))=0

i) Let Y € d(l) such that y =d(X) for some X €| . Since | isanidealof X, d(X) <X ,
x*d(X)=0e€l andxel .Theny el ,whichimpliesthat d(I) = | . Therefore the ideal I is d-invariant.

Remark3.9. Let X be a KU-algebra ,then in general X * (Y * z) # (X * y) * (X*2) VX,y,z2e X .

Proof: Since in example 3.4 if X=4,y=1,Z=3.Then, X * (Y *2) # (X * y) * (X * Z).
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Lemma3.10. let X be a KU-algebra and letif d is (I, ) -derivation of X .

Then d(X*Yy) <d(x)=d(y) .

Proof. since (d(x) *d(y))*d(x*y)=(d(x) *d(y))*[(x*d(y)) A (d(x) * y)]
=(d(x) = d(y)) * [((x=d(y) = (d(x) * y)) * (d(x) * )]
=[(x*d(y)) * (d(x) * y)]*[(d(x) = d(y)) * (d(x) * y)] Coroliary 2.3 (v)
<(d(X) *d(y))* (x*d(y)) <x*d(x)=0 ((KU'1)Proposition 3.6 (i)).

But 0<(d(X) *d(y))*d(x*Yy) ,then(d(X)*d(y))*d(x*y)=0,which implies that

d(x*y) <d(x)*d(y).

Theorem 3.11. Let X be aKuU-algebraand d be a derivation of X .if Y eker(d) and X € X , then
XAy eker(d)

Proof .since d(x A y) =d((x* y) = y) =(d(x* y) * y) A ((x * y) *d(y))

= ([d(x*y)*y)A((x*+y)*0) =0 ,then XAy eker(d).
Definition 3.12 . Let X be a KU-algebraand d be a derivation of X .
Denote FiX, (X)={xe X :d(x)=x}.

Proposition 3.13. Let X be a KU-algebra and d be a derivation of X .Then Fix, (X)is a sub
algebra of X .

Proof . Let X, y € Fix, (X) .we get d(X) =X,d(y) =Y ., and so
d(x*y)=(d(x) *y) A (x*d(y))=(x* y) A (X* y) = (X*Y) . Hence X *y & Fix, (X).
Proposition 3.14. Let X be aKU-algebraand d be a derivation of X .

it X,y € Fix, (X), then XAY € Fix, (X).

Proof. Let X, y € FiX, (X), we get d(x) =X,d(y) =Y. From Proposition 3.14 we have 0(X * Y) = X* Y and
hence d(X A y) =d((x*y)*y) =(d(x*y) *y) A ((x*y)*d(y))

=((x=y)*y) A((x*Yy) *y)

= (X*Yy)*y=XAY.Therefore XA Y € Fix, (X).

Proposition 3.15. Let X be a KU-algebra. Then d,, (d,, , (...(d, (d,(X)))....)) £xVn e N, where

d,d, e d, are derivations of X .

Proof.For n=1. d,(x) =d,;(0*x) =(d(0) * x) A (0*d(x)) =X A d(X) <X.
Let N € N and assume that d, (d, ,(...(d, (d;(X)))....)) < X. For simplicity,
tet D, =d, (d,(..(d,(d;(x)))....)).. Thend. ,(D,)=d,,(0*D,)
- (d,1(0)*D,) A (0*d,,,(D,))
=D, And, ,(D,)<D, <x .
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4. t-Derivations ON KU-ALGEBRAS.

The following definitions introduces the notion of T -derivation of KU-algebra X .

Definition 4.1. Let X be aKU-algebra. Then for any t € X , we define a self map d, : X — X by
d,(x)=t*x ¥xeX.

Definition 4.2. Let X be aKU-algebra. Thenforany t € X , aselfmap d, : X — X is called a
t—(r,1) (¢,r) -derivation of X if it satisfiesthe  conditiond, (X * ¥) = (d, (X) * y) A (X*d,(y)) VX, ye X

Definition 4.3.Let X be a KU-algebra. Thenforany te€ X ,aselfmap d, : X — X is called at-(I, /) -

derivation of X if it satisfies the condition
d, (x*y)=(x*d () Ad () *y) VX yeX.

Definition 4.4. Let X be aKU-algebra. Thenforany t € X, aselfmap d, : X — X is called a t -derivation on
X if d, isbotha t—(¢,r) or t—(r,l) derivation on X .

Example 4.5. Consider the KU-algebra ( X , *,0) in example ( 3.4). Define the mapping d, as follows: When
t=0,d,(X)=x W¥xeX.

when t=1,d,(0)=d, (1) =0,d,(2) =d,(3) =2,d,(4) =4.
whent =2,d(0) =d, () =d,(2) =0,d,(3) =1,d, (4) = 4.
when t=3,d,(0) =d, (1) =d,(2) =d,(3) =0,d, (4) =4.
whent =4, d, (0)=d, (4)=0,d, (1) =d, (2) =d, (3) =1.
Vte X, d, isa t -derivation of X .

Remark 4.6, "2V \ y=(x*y)*y VX, Yy e X .Byusing Corollary 2.7(vi) , if d, is a
t — (¥, r) derivation of X , then d, (X *Yy)<d,(X)* .

Remark 4.7. We observe that by using Corollary 2.7(vi) , if d, is a t—(r, /) derivation of
X, then d, (x*y) <x=*d,(y).

Definition 4.8. A self map d, on KU-algebra X is said to be t —regularif d, (0) = 0.

Corollary 4.9. t — Derivation on KU-algebras is t — regular .

Proof. if d, isa t — (¢, ) derivation on X . Then
d, (0) =d, (x*0) = (d; (x) *0) A (x*d;(0)) =0 A (x+d,(0)) = 0.

Similarly, if d, isa t—(r, ) derivation on X , then d,(0)=0.
Proposition 4.10.
0) It d, is t—(r,?) derivationof X . Then d,(X)=d,(X)Ax VXxe X.
(I It d, is t —(¢,r) derivation of X . Then d, (X) =X A d,(X) ¥VXe X.
Proof.

0) Let d, is t—(r,¢) derivation on X . Then
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d,(x)=d,(0*x)=(0*d, (x)) A (d, (0) *x)
= d,(X) A(0*Xx) as d, ist-regular
=d,(X) AX .
(In Let d, is t — (¥, r) derivation on X . Then itis easily to prove that d, (X) =X A d,(X) VXxe X.
Proposition 4.11. Let d, is T —derivation of KU-algebra X . Then the following holds:
It X<V impliesd, (X) <d,(X) VX, ye X.Thenwe call d, an iSOtONE derivation
Proof. since X<y ,(from corollary 2.7(ii)), we have t * X <t * Yy , therefore
d,(x)<d, (y).
Definition 4.12. Let X be a KU-algebra and a € X . Define a function on X by

d,(X) =aAx Vx e X.Then we can see that d, is a derivation on X . We refer to such derivations as principle .

Proposition 4.13. Every principle derivation of X is an i1SOtONE derivation of X .

Proof. Let d, be a principle derivation of X . Forany X,y € X and X< Ywehave aAX<aAY ,
henced, (X) <d, (Y).

Theorem 4.14. Let X be KU-algebra and 0, be a t-derivationon X . If X<y
(d (x*y)=d, (x) *d,(y) .Then d,(X) =d,(y) nd, (X) VX yeX.

Proof.

XSy y*x=0

d,(x) =d (0% x) =d ((y *x) *x) =d(y *X) *d,(X) = (d, (y) *d,(x)) *d,(x) =d,(y) Ad,(x).

Lemma 4.15. Let X be a KU-algebra , if d, is t — (I, £) derivation of X ,
then d, (X*y) <d, (x)*d, (y).
Proof. since (d; (x) *d, (y)) *d, (x*y)=(d, (x) *d,(y)) * [(x*d, (y)) A (d, () * )]
= (d,(x) *d, (y)) *[((x*d,(y)) *(d (x) * y)) *(d; (x) * y)]

from corollary 2.3(v) Fromdefinition 2.1( KU')

=[(xd(y))*(d,(x) * y)]*[(d, (x) *d, (y)) *(d, (x) * y)] < (d (x) *d, (y)) * (x*d, (y) < x*d, (x) = 0.

So we have (d,(X) *d,(y))*d, (x*Yy)=0. Therefore d, (x*Yy) <d, (x)*d,(y).
Theorem 4.16.Let X be KU-algebra and d, be a t-derivation on X . Then the following hold :
0) d,(x) <x
m di(xxy)<x=d.(y).
() d,(x*y)<d,(x)*y.
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(Iv) ker(d,) ={x e X :d, (X) =0}is a sub algebra of X .

Proof.
0) Since X *d, (X) =X*[X A d,(X)] from proposition 4.10 (1)
from Corollary 2.3(i)
=x*[(x*d (x)) *d, (x)] = (x*d(x)) * (x*d,(x)) = 0.
Therefore  d, (X) < X.
(In If d, isa t— (¥, r) derivation on X . Then

(xxd, (y)) *d, (x*y) =0 di () * [(d 09 * y) A (x+d, (¥))]

from corollary 2.3(ii).
= (x+d, () *[((d, () * y) * (x %, (y))) * (x xd (y)] =0.

Therefore d, (X * y) < x*d, (y).

If d, isa t— (I, £) derivation on X .Then it is easily to prove that

(xd, (y))*d; (x* y)=0. Then d (x* y) < x*d, (y).

(ny It d, isa t—(r, ) derivation on X ,we have
(d, (x) * y) = d(x*y) =(d, (x) * y) *[(x*d, (y)) A (d; () * )]
from corollary 2.3(ii)

=(d, (x) * y) *[((x*d,(y)) = (d (x) * y)) *(d, (x) * y)] = O,
then d,(X*Yy)<d,(x)*Yy.

If dt isa t — (¢, ) derivation on X .Then it is easily to prove that (dt (X) * y) *d(X * y) =0 and hence
di (xxy)<d (x) *y.

(v)  Since d, is t —regular, d, (0) =0and O e Ker(d,), which implies that Ker(d,) is a non-empty
set. Let X,y € Ker(d,),wehave d,(x)=d,(y)=0.Now
d (x*y)=(d, (X) *y) A (x*d(y)) = (0* y) A (x*0) =0.

Then d, (X * YY) = Oand therefore (X *y) e Ker(d,), which implies that Ker(d,) is a sub-algebra of X .

Definition 4.17. Let X be a KU-algebra and let d,, d,, be two self maps of X . Then we define d, o d,;:
X — X by (d, o d,)x)=d,(d, (X)) VxeX.

Proposition 4.18.Let X be a KU-algebra and let d, d,, be a t —(/,) derivations
of X . Then (d, o d,)isa t—(¢,r) derivation of X .
Proof. Let X be aKu-algebraandlet d,, d, bea t—(/,r) derivations of X . Then VX, Yy € X . We have

(d, o dy)(x*y)=d, (d,(x*Y))
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<d,(d,*y) (d,isat—(4r)derivationof X )
<(d,(dy (X)) *y (d, isa t—(¢,r) derivation of X )
=(d, o dy)(X) *y
Then d, o d,, (X *y) <(d, o d,\)(X) * Y, therefore (d, o d,,)isa t — (¢, I) derivation of X .

Proposition 4.19. Let X be a KU-algebra and let d,, d,, be at — (I, £) derivation of X . Then (d, © d,,) is
also a t — (I, /) derivation of X .

Proof. Let X be aKu-algebraandlet d,, d,, bea t—(r, /) derivation of X . Then VX, Yy € X We have
(d; o dyOxry)=d, (dy (X * y))
<d,(x*(d,(y) (sinced, isat—(r,¥) derivationof X)
<(x*(d,(d,(y)) (sinced, isa t—(r,?) derivation of X)
=x*(d, o dy)(Y)
Then d, o d,, (X*y) < x*(d, o d,)(Y).Therefor (d, o d,)isa t—(r, ) derivation of X .

Theorem 4.20. Let X be a KU-algebra and letd,,d,, be t —derivation of X . Then (d, o d,,) is also t —
derivation of X .

Proof. Clear

Lemma 4.21. Let X be a KU-algebra and letd, be t — derivation of X . Then
d(x) * d,(X)=d, (d(x) * x).
Proof . since d(x) * d, (X)=d(x) *((t * X)

from corollary 2.3(v)

=tx(d(x)*x) = d,(d(x)*Xx).
Lemma 4.22. Let X be aKU-algebra . Then t *d(X) <d, (X)
Proof . from proposition 3.6(i) , d(X) < X and by using proposition 2.7(ii), we get
t*d(x)<t=*x
that is txd(x)<d,(x).

Conclusion.

Derivation is a very interesting and important area of research in the theory of algebraic structures in mathematics. In the
present paper, The notion of (f, I’) (or (I’,f)) -derivations and t-derivation of a KU-algebra are introduced and
investigated the useful properties of these types derivations in KU-algebras.

In our opinion, these definitions and main results can be similarly extended to some other algebraic systems such as BCH-

algebra -Hilbert algebra -BF-algebra -J-algebra -WS-algebra -Cl-algebra- SU-algebra -BCL-algebra -BP-algebra -Coxeter
algebra -BO-algebra and so forth.

The main purpose of our future work is to investigate the fuzzy derivations ideals in KU-algebras, which may have a lot of
applications in different branches of theoretical physics and computer science.

3095| egaP February 5, 2015



ISSN 2347-1921

Appendix A.

Algorithm for KU-algebras
Input ( X :set, * :binary operation)
Output (“ X is a KU-algebra or not”)
Begin

If X = ¢ then go to (1.);

EndIf

If 0 ¢ X then goto (1.);

EndIf

Stop: =false;

i=1;

While i < |X| and not (Stop) do

If X; *X; # 0 then

Stop: = true;
EndIf

j=1
While | < |X| and not (Stop) do

It ((y; * %) *%;) # 0 then

Stop: = true;
EndIf
EndIf

k=1

While k <|X| and not (Stop) do

it (6 * ;) *((y; *2,)* (X *2,)) # 0 then
Stop: = true;
EndIf
EndIf While
EndIf While
EndIf While
If Stop then
(1.) Output (“ X is not a KU-algebra”)
Else
Output (“ X is a KU-algebra”)
EndIf
End
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