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1. Introduction:
Y. Imai and K. Iséki introduced two classes of abstract algebras: BCK-algebras and BCI-algebras ([3, 4]). It is known that the class of BCK-algebras is a proper subclass of the class of BCI-algebras. In [1, 2], Q. P. Hu and X. Li introduced a wide class of abstract: BCH-algebras. They have shown that the class of BCI-algebras is a proper subclass of the class of BCH-algebras. In [6], B. L. Meng introduced the notion of a CI-algebra as a generation of a BE-algebra. In this paper, we consider the fuzzification of ideals in CI-algebras. We introduce the notion of fuzzy ideals in CI-algebra, and investigate related properties. We give characterizations of a fuzzy ideal in CI-algebras. 

2   Preliminaries 

Definition 2.1 [6]:

          An algebraic system
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We introduce a relation “
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Definition 2.2[5]:

A CI-algebra
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A CI-algebra
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 is said to be self-distributive if it satisfies:


[image: image14.wmf])

(

)

(

)

(

z

x

y

x

z

y

x

*

*

*

=

*

*

 for all 
[image: image15.wmf]X

z

y

x

Î

 

,

 

,

.   



(2.6) 

Note that every self-distributive is transitive.

A non-empty subset S of an CI-algebra X is said to be a subalgebra of X if 
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     In an CI-algebra, the following identities are true:

(4) 
[image: image18.wmf]1

)

)

((

=

*

*

*

x

x

y

y

.           

(2.7)

(5) 
[image: image19.wmf]1

)

(

)

1

(

)

1

(

*

*

=

*

*

*

y

x

y

x

.    
(2.8)

Definition 2.3:

          A non empty subset I of a CI-algebra X is said to be a an ideal of X if it satisfies: 

     (I1) If 
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     (I2) If 
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Lemma 2.4 [5]:

          Let X be a CI-algebra. then 

(i) Every ideal of X contains 1, 

(ii) If I is an ideal of X, then 
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3   Fuzzy ideals in CI-algebras

          In what follows, let X denote a CI-algebra unless otherwise specified.

Definition 3.1:

          A fuzzy set 
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 is called fuzzy ideal of X if it satisfies the following:
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[image: image31.wmf])

(

)

(

y

y

x

m

m

³

*

, for all 
[image: image32.wmf]X

y

x

Î

,

,         (3.1)         

 2)
[image: image33.wmf])})

(

),

(

min{

)

))

(

((

(

y

x

z

z

y

x

m

m

m

³

*

*

*

, for all 
[image: image34.wmf]X

z

y

x

Î

,

,

.                                            (3.2)

Theorem 3.2:

          Let 
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 be a fuzzy set in X. Then 
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 is a fuzzy ideal of X if and only if it satisfies: 
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Proof. Assume that 
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 is a fuzzy ideal of X. Let 
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Conversely, suppose that 
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Lemma 3.3:

          Every fuzzy ideal 
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 of X satisfies the following inequality:
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Proof. Using (2.1) and (3.1), we have 
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Example 3.4:
          Let  X = {1, a, b, c, d, 0} be a set with the following Cayley table:
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     (1) Let 
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Note that {1, a, b} and X are ideals of X, and so
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 is a fuzzy ideal of X.

     (2) Let 
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Note that {1, a} is not an ideal of X since 
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 is not a fuzzy ideal in X.
Proposition 3.5:

          If 
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 is a fuzzy ideal of X, then 
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Proof. Taking 
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Corollary 3.6:

          Every fuzzy ideal 
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 of X is order preserving, that is, 
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by (2.2) and (3.5).

Proposition 3.7:

          Let 
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by (2.1), (2.2), (3.7) and (3.4).

     We give a characterization of fuzzy ideals.
Theorem 3.8: 

          Let X be a transitive CI-algebra. A fuzzy set 
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 in X is a fuzzy ideal of X if it satisfies condition (3.4) and (3.7).
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Corollary 3.9:  

          Let X be a self-distributive CI-algebra. A fuzzy set 
[image: image112.wmf]m

 in X is a fuzzy ideal of X if it satisfies condition (3.4) and (3.7).
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Example 3.10:

          Let X = {1, a, b, c, d, 0} be a CI-algebra as in Example 3.4. Then 
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Lemma 3.11:

          A nonempty subset I of X is an ideal of X if it satisfies 
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Proof. Let I be an ideal of X. Using (2.1) and (2.9), we have 
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