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ABSTRACT— The purpose of this paper is to introduce the notion of a I"-Cl-algebras, we study T -ideals,
Ir -subalgebras and upper sets in T -Cl-algebras. Some characterizations of T -ideals and T -subalgebras are
obtained. Morcover, we investigate relationships between 1 -ideats, T -subalgebras and upper sets in [ -Cl-algebras.
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1. INTRODUCTION

In what follows, let X denote an Cl-zlgebra unless otherwise specified. By an Cl-algebra we mean an algebra

(X ; *,1) of type (2, 0) with a single binary operation “* ” that satisfies the following identities: for any x, Y, ze X,

I x#x=],
2. 1¢x=x,
3 x*(y*z)=y*(x*z).

In, 2006, H. S. Kim and Y. H. Kim defined a BE-algebra. Biao Long Meng, defined notion of Cl-algebra as a
generation of a BE-algebra [9]. BE-algebras and Cl-algebras are studied in detail be some researchers [3, 7, 9, 117 and
some fundamental propertics of Cl-algebra are discussed.

In this paper is to introduce the notion of a I'-Cl-algebras, we study I -ideals, I” -subalgebras and upper sets in
I -Cl-algebras. Some characterizations of T -ideals and I -subalgebras are obtained. Morcover, we imvestigate
relationships between I -ideals, I” -subalgebras and upper sets in I"-Cl-algebras.

2. BASIC PROPERTIES

In this section is to introduce the notion ofa I -ClI-algebras.

Definition 2.1. Let X and T be any nonempty sets. If there exists a mapping X xI'x X — X written as (x, ]/,y)

by X¥y, then (I‘,X;l) is called a T -Cl-algebra if

L xyx = 1forali xe X and yel, g
2. lyx =x forall xe X and y T, ;

3. xy(¥Pz) = yy(xfz)
forall x,y,z€ X and y, BT, :
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Example 2.2, Let (F, X ;l) be an arbitrary Cl-algebra and I" any nonempty set. Define a mapping ?’ xI'x X=X,

by xyy=xp forall x,y€ X and y €I .Itis casy to see that X isa [ -Cl-algebra. Indeed,

1. xyx = xx = ],
2. lyx = Ix = x,
3. xy(yfz) = x(yz)

= y(xz)

forall x,y,z€ X and y,f €I. Thus every Cl-algebra implies a I” -Cl-algebra.

Example 2.3. Let X = {I,a,b} in which - is defined by

1 & 5
1 & 4
ala 1 p
b | b @ 1

Then X is not a Cl-algebra. Let I #(J . Define 2 mapping X xI'x X — X by xyy=yx forall x,y € X and
el . Then X isa I -Cl-algebra. Indeed '
1. xyx = (x-x)(x-x)
= 1.1
= 1,
2. lyx = x-1
= x,

3. xp(yBz) = (yPz)x
= (zy)x
- ()
= (xﬁz)-y
= yy{xpz)

forall x,y,z€ X and ¥, F €. Therefore X isa I -Cl-algebra,

B L TR

3. I -CI-ALGEBRAS

In this section we first introduce the notion of I -Cl-algebras and next study some of elementary properties.

Lemma 3.1.Let X bea I' -Cl-algebra. Then xyy=xfy forany x,y € X and y, el .
Proof. Let X" bea I'-Cl-algebra X, x,y€ X andlet y, S €l". Then

xyy = xy(15y) |
= ly(xBy) o
= xfy.
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Hence xyy = xﬁ’y .

Proposition 3.2. Any I" -Cl-algebra X satisfies forany x,y € X and y,f,x €l", yy [( yax) Pa :I =1
Proof.Let X bea I' -Cl-algebra X, x,y€ X andlet 3, f,c €. Then
yy[(vax) pa ] (yax)y(ype)

(vBx)y(vhe)
= 1.

Hence y;/[(yax)ﬁa‘] =1.

Propesition 3.3, Any 1" -Cl-aigebra X satisfies forany x,ye€ X and 7,8 e, (xyl) Jii ( yyl) = (x}/y) Bl
Proof. Let X bea I'-Cl-algebra X, x,y € X and let ¥, f,ct €I". Then

() B() = () B (yy[(sry)a(xry)])
(1) ((zry)r[ya(zry)])

It

= (1) B ((x79)r[xe(yry)]) b
= (1) ((xry)r[xa]) ;
= ()8 (=) r (1))
= (xry)Bl. 5' )
Hence {xy1) B(yy1)=(xyy) L. _ %

Proposition 3.4. Let X be a I' -Cl-algebra. If xy(xf8y) = xfy forany x, yAe X and y,BeT, then xy1=1.
Proof. Let X bea I -Cl-algebra X', x€ X andlet ¥ €1". Then '

xyl = xy(xyx)
= xyx

0 ;

Hence xyl=1. ii

e

H
Proposition 3.4. Let X bea I -Cl-algebra. If xy(v8x) = x forany x,y€ X and ,F €I, then xy1=1.
Proof. Let X bea I -Cl-algebra X, x€ X andlet ¥ €I". Then

xyl = ly(xpl)
= 1.
Hence xyl=1.

954
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4. [ -IDEALS IN | -CI-ALGEBRAS

In this section we first introduce the notion of I -ideal in " -Cl-algebras and next study some of elementary
properties. ol
i
¥
Definition 4.1. Let X be a T -Cl-algebra and A a nonempty subset of X . A is said to be a I -ideal of Xifit
satisfies: x€ X and 3, B, el i

LAXTAcC A, :
2.a,b € A imply that (ay(bfx))axc A.

Definition 4.2. Let X bea I -Cl-algebra and A4 a nonempty subset of X . A is said to be a I -subalgebra of X if
Adc A.

For any I -Cl-algebra X, {1} and X are trivial ideals (resp. 1™ -subalgebras) of X . Obviously every ideal in a
I -Cl-algebra is a I -subalgebra.

Lemma 4.3. Let X beal -Cl-algebra. Then
(1) Bvery I -ideal of X contains 1,
() 1If A isa I -ideal of X, then {(ayx)fx€ 4 forall ae A, x€ X and Q/,ﬁ eA.

Proof. Let X bea I -Cl-algebra X andlet 4 bea [ -idealof X . r
(1) Since A4 isa I -ideal of X ,we have I=acae T4 XTACA.

(2) Let a € Aand let x € X . Then (ayx)fx=(ay(lax)fxc A.

Definition 4.4, Let X bea I" -Cl-algebraand a € X,y €I . Define A(a;l/ ) by
A(a;f)z{l}u{xeX:ayx = l} .

Then we call 4 (ay ) the initial section of the element @ .

i
Definition 4.5. Let X bea I -Cl-algebraand a,b € X,y, F €. Define A(a}/,bﬂ) by
A(ay,bB)={1} U{xe X :ay(bpx)= 1}

We call A(ay,bf3)anuppersetof @ and b.

Remark. By Definition 4.5, we have A(a}/,bﬁ) = A(b}/,aﬂ) forall a,be X and y,Bel’.

Proposition 4.6, Let X' bea I -Cl-algebra, x,y€ X and y,f€l". Then
() 1e 4(ay), 1€ A(ay,bp).
@ aeA(ay).
@It yfl=1,then A{ay)c A(ay,bp).
@If ypl#1, then A(ay)-{1} c X —A(ay,bp).
Proof, Let X bea I' -Cl-algebra X , a,be X andlety,Fel’.
(1) By Definition 4.4 and Definition 4.5, we have 1€ A({ay) and 1€ A(ay,bp).
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(2) Sinceaya =1, wehave a A(a}/).
3)Let xe A(ay). Then xe{xe X :ayx =1} or x={1}.
Case 1: x =1. It is easy to see that x & A(a}/,bﬁ).

Case2: x € {x e X ayx= l} . It is easy to see that @yx =1. Then

by(apfx) ' i f_?'

ay(bfx) =
= by(ayx) | o4
= 1. !

Hence X € A(a}/,bﬂ).
(4) Suppose that 1% 1. Let x € 4(ay)—{1}. Then ayx=1 and x #1. Wehave

ay(bfx) = by(apx)

= by(arx)
= byl
= 1

Thus X EA(ay,bﬁ) and hence A(a;/)—{l} < X—A(ay,bﬁ).

5. CONCLUSION

Many new classes of I -Cl-algebras have been discovered recently. All this has attracted researchers of the
field to investigate these newly discovered classes in detail. This current article investigates we study I -ideals, I"-
subalgebras and upper sets in I -Cl-algebras. Some characterizations of T -ideals and I -subalgebras are obtained.
Moreover, we investigate relationships between I -ideals, I" -subalgebras and upper sets in I" -Cl-algebras.

6. ACKNOWLEDGEMENT ' %

The authors are very grateful to the anonymous referee for stimulating comments and improving p%;esentation of
the paper. ‘a
7. REFERENCES

[1] Ahn 8.8, Kim Y.H., So K.S., “Fuzzy BE-algebras. Journal of applied mathematics and informatics™, vol. 29,

1049-1057, 2011.

[2] AhnS.S., So Y.H., “On ideals and upper sets in BE-algebras”, Sci. Math. Jpn. Online -200§, vol. 2, 279-285,
2008. ]

[3] Borumand Saeid A., Rezaei A.,“Quotient Cl-algebras”, Bulletin of the Transilvania University §f Bra sov, vol. 5,
no. 54, 15-22, 2012. :

[4] HuQP,LiX,“On BCH-algebras”, Math.Seminar Notes, vol. 1,3 13-320, 1983. -

[5] HuQ.P., LiX, “On proper BCH-algebras”, Math Japonica, vol. 30, 659-661, 1985.

[6] Iseki K., Tanaka S., “An introduction to theory of BCK-algebras”, Math Japonica, vol. 23, 1-20, 1978.

[7] KimK.H., “A Note on Cl-algebras”, International Mathematical Forum, vol. 6, no. 1, 1-5, 2011,

[8] KimH.S., Kim Y.H., “On BE-Algebras”, Sci. Math. Jpn., vol. 66, no. 1, 1299-1302, 2006.

[9] Meng B.L., “Cl-algebra”, Sci. Math. Jpa. vol. 71, no. 2, 695-701, 2010.

[10] Neggers J., Ahn S.S., Kim H.S., “On g-algebras”, Int. J. Math. Math. Sci., vol. 27, no, 12, 749-757, 2001.

[11] Piekart B., Andrzej Walendziak A., “On filters and upper sets in Cl-algebras”, Algebra and Discrete Mathematics,

vol. 11, no. 1, 109-115, 2611.

Asian Online Journals (www.ajouronline.com) 956

N ,,,.‘@;Ii:-‘f_‘_'e: Iy I




