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Abstract: 
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-groupoids (non-associative structure) are basic structures in Flocks theory. This theory mainly focuses on distance optimization, motion replication, leadership maintenance with wide range of applications in physics and biology. In this paper, we define some new types of fuzzy ideals of -groupoids called 
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 An important milestone of this paper is to provide the connection between classical algebraic structures (ordinary bi-ideals, interior ideals) and new types of fuzzy algebraic structures 
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-fuzzy bi-ideals, 
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-fuzzy interior ideals). Special attention is given to 
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-fuzzy bi-ideals, 
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-fuzzy bi-ideals.
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1.  Introduction

     The fuzzification of algebraic structures like semigroups, ordered semigroups, 
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-groupoids, hemirings, near-rings, 
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-algebra in terms of several types of fuzzy ideals and investigation of new types of fuzzy ideals is a central focus for the researcher nowadays. Due to the diverse applications of such characterizations in many applied branches such as control engineering, computer science, Flocks theory, fuzzy coding theory, fuzzy finite state machines and fuzzy automata, the efforts made by mathematicians to investigate some new types of fuzzy ideals which can fill out the gap laying in the latest study of ideal theory. Mordeson et al. [1] presented an up to date account of fuzzy sub-semigroups and fuzzy ideals of a semigroup. Kuroki [2] introduced the notion of fuzzy bi-ideals in semigroups. Kehayopulu applied the fuzzy concept in ordered semigroups and studied some properties of fuzzy left (right) ideals and fuzzy filters in ordered semigroups (see [3]). Fuzzy implicative and Boolean filters of 
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-algebra were initiated by Liu and Li (see [4]).
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The concept of a quasi-coincidence of a fuzzy point with a fuzzy set, which is mentioned in [5, 6], played a significant role to generate some different types of  fuzzy subgroups. The notion of  
[image: image24.wmf](,)

ab

 -fuzzy  subgroups by using the belongs to relation 
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 between a fuzzy point and a fuzzy subgroup is introduced by Bhakat and Das [5]. In particular, 
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-fuzzy subgroup is an important and useful generalization of the Rosenfeld's fuzzy subgroup [7]. This concept opened a new dimension for the researchers to investigate similar type of generalizations of the existing fuzzy subsystems of other algebraic structures. In algebra, the concept of 
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-fuzzy sets was introduced by Davvaz in [8], where 
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-fuzzy subnearrings (ideals) of a nearring were initiated and studied. With this objective in view, Ma et al. in [9], introduced the interval valued  
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-fuzzy ideals of pseudo-
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 algebras and gave some important results of pseudo-
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 algebras. Jun and Song [10] discussed general forms of fuzzy interior ideals in semigroups, also see [11]. Kazanci and Yamak introduced the concept of a generalized fuzzy bi-ideal in semigroups [12] and gave some properties of fuzzy bi-ideals in terms of 
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-fuzzy bi-ideals. Jun et al. [11] gave the concept of a generalized fuzzy bi-ideal in ordered semigroups and characterized regular ordered semigroups in terms of this notion. Davvaz et al. used the idea of generalized fuzzy sets in hyperstructures and introduced different generalized fuzzy subsystems of hyperstructures, e.g., see references. In [13], Ma et al. introduced the concept of a generalized fuzzy filter of 
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-algebra and provided some properties in terms of this notion. Many other researchers used the idea of generalized fuzzy sets and gave several characterizations results in different branches of algebra see references. The concept of an (
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)-fuzzy interior ideals in ordered semigroups was first introduced by Khan and Shabir in [14], where some basic properties of 
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-fuzzy interior ideals were discussed. Khan et al. [15, 16] characterized ordered semigroups in terms of some new types of fuzzy bi-ideals and fuzzy generalized bi-ideals.

Beside this, the concept of a 
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 (
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-semigroup) [17], was first introduced by Kazim and Naseeruddin in 1972. In [18], the same structure was called a left invertive groupoid. Protic and Stevanivic [19] called it an Abel-Grassmann's groupoid abbreviated as  
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 -groupoid, a groupoid whose elements satisfy the left invertive law: 
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-groupoid is the midway structure between a commutative semigroup and a groupoid [20]. It is a useful non-associative structure with wide range of applications in the theory of flocks [21]. In an 
[image: image45.wmf]AG

-groupoid the medial law, 
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Recently, Yin and Zhan [22] introduced more general forms of (
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[image: image67.wmf],

q

ÎÎÚ

)-fuzzy (implicative, positive implicative and fantastic) filters of 
[image: image68.wmf]BL

-algebras and defined (
[image: image69.wmf],

q

ggd

ÎÎÚ

)-fuzzy (implicative, positive implicative and fantastic) filters and (
[image: image70.wmf],

q

ggd

ÎÎÚ

)-fuzzy (implicative, positive implicative and fantastic) filters of 
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-algebras and gave some interesting results in terms of these notions.

In this paper, we generalize the concept of 
[image: image72.wmf](,)

q

ÎÎÚ

-fuzzy bi-ideals given in [23], 
[image: image73.wmf](,)

q

ÎÎÚ

-fuzzy left (right) ideals and 
[image: image74.wmf](,)

q

ÎÎÚ

-fuzzy interior ideals given in [24] and define 
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-fuzzy bi-ideals. Some interesting results in terms of these new types of notions are also obtained.

2.  Preliminaries

The present section contains some fundamental concepts on 
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-groupoids which are essential for this paper.
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Now, we give some fuzzy logic concepts.

Let 
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A fuzzy subset 
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A fuzzy subset 
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Let 
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For an 
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2.1. Lemma (cf. [23]).
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2.2. Theorem (cf. [23]).
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2.3. Theorem (cf. [24]).
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2.4. Definition
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2.5. Example
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Then by Definition 2.4, 
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2.6. Theorem
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2.7. Definition
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A fuzzy subset 
[image: image387.wmf]m

 of 
[image: image388.wmf]G

 is called an (
[image: image389.wmf],

q

ÎÎÚ

)-fuzzy left (resp. right) ideal of 
[image: image390.wmf]G

 if it satisfies the following conditions:

 
[image: image391.wmf](,)((0,1])([;][;]

(resp. [;]).

xyGsxysysq

xsq

mm

m

"Î"ÎÎÞÎÚ

ÎÚ

 

2.10. Theorem
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3.1. Definition
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3.2. Theorem
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3.3. Definition
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3.4. Example

Let 
[image: image523.wmf]G

 be an 
[image: image524.wmf]AG

-groupoid as shown in Example 2.5. Then 
[image: image525.wmf]{},{,,,}

aacde

 and 
[image: image526.wmf]G

 are bi-ideals of 
[image: image527.wmf]G

. Define a fuzzy subset 
[image: image528.wmf]:[0,1]

S

m

®

 as follows:


[image: image529.wmf](

)

0.8    if ,

0.6    if ,

0.2    if ,

0.3    if ,

0.4    if .

xa

xb

x

xc

xd

xe

m

=

ì

ï

=

ï

ï

=

=

í

ï

=

ï

=

ï

î


Then 
[image: image530.wmf]m

 is an 
[image: image531.wmf]0.10.10.2

(,)

q

ÎÎÚ

-fuzzy bi-ideal of 
[image: image532.wmf]G

.

3.5. Theorem
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 Proof The proof follows from [28].

3.7. Theorem

Let 
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The proof of Proposition 3.8, is straightforward and is omitted.

3.8. Proposition
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 Proof The proof follows from [28].

3.9. Theorem

Let 
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3.10. Lemma
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3.12. Theorem
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3.13. Proposition
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The converse of Proposition 3.13, is not true in general, as shown in the following example:
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3.15. Remark
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3.18. Proposition
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3.19. Lemma
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 Proof. We consider the case for a left ideal. The case for a right ideal can be proved similarly. Let 
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3.20. Lemma
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5.4. Theorem
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 Proof It is an immediate consequence of Theorem 5.2.
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5.6. Lemma
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Next we discuss fuzzy bi-ideals with thresholds and fuzzy interior ideals with thresholds.
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5.8. Theorem
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5.10. Theorem
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6. Conclusion 
In science and technology, the use of algebraic structures play an unavoidable role. For instance, semigroups are basic structures in computer science, control engineering etc. Ordered semigroups are used in fuzzy automata, formal languages, coding theory etc. 
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