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Young Bae Jun made effort in defining a remarkable structure namely cubic structure. Concept of 

cubic sets which is inter linked with interval-valued fuzzy set and fuzzy set. Interval-valued fuzzy 

set is another generalization of fuzzy sets that was introduced by Lotfi Asker Zadeh. Motivated by 

the theory of cubic structure our aim in this paper is to introduce the notion of Q - cubic bi-ideals 

of near-rings. We also provide some results and study their related properties with examples. 
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I. INTRODUCTION 

The fundamental concept of fuzzy set was introduced by 

Zadeh [14]. The study of fuzzy algebraic structures has 

started with the introduction of the concept of fuzzy 

subgroups in the pioneering paper of Rosenfeld [11]. Abou-

Zaid [1] introduced the concept of fuzzy subnear-rings and 

studied fuzzy ideals in near-rings. The idea of fuzzy ideals 

of near-rings was first proposed by Kim et al. [4]. After the 

introduction of the concept of fuzzy sets by Zadeh, several 

researchers were conducted on the generalization of the 

notion of fuzzy set. Mason [5] introduced the notion of 

strong regularity of a near-ring. In 1975 Zadeh [15] 

introduced the concept of interval-valued fuzzy subsets (in 

short written by i-v fuzzy sets), where the values of 

membership functions are intervals of numbers instead of 

the numbers. Thillaigovindan et al. [13] introduced interval 

valued fuzzy ideals of near rings. Jun et al. [9] introduced 

the concept of cubic sets. This structure encompasses 

interval-valued fuzzy set and fuzzy set. Also Jun et al. [8] 

introduced the notion of cubic subgroups. Chinnadurai et al. 

[3] introduced Q-cubic ideals of near-rings. Many 

researchers who are involved in studying, applying, refining 

and teaching fuzzy sets have successfully applied this theory 

in many different fields. 

   The purpose of this paper to introduce the notion of Q-

cubic bi-ideals in near-rings. We investigate some  results, 

examples and properties.  

 

II. PRELIMINARIES 

Now we recall some known concepts related to Q-cubic bi-

ideals in near-rings from the literature which will be needed 

in the sequel. Throughout this paper N stands for a right 

near-ring. 

Definition 2.1. [7] A near-ring is an algebraic system 

 consisting of a non-empty set R together with two 

binary operations + and · such that (R,+) is a group not 

necessarily abelian and (R,·) is a semigroup connected by 

the following distributive law  

 valid for all  

We use the word near-ring to mean left near-

ring we denote  instead of   

Definition 2.2. [1] A non-empty subset S of a near-ring R is 

called a subnear-ring of R if  

  

 for all  

Definition 2.3. [12] A subgroup B of N is a bi-ideal of N if 

 

Definition 2.4. [12] A near-ring N is B-simple if it has no 

proper bi-ideals. That is the only bi-ideals of N are {0} and 

N itself. 

Definition 2.5. [6] Let I be an ideal of R. For each 

 in the factor group R/I, we define 

 

and . Then R/I is a near-ring 
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which we call the residue class near-ring of R with respect 

to I.  

Definition 2.6.  [2] A mapping  is called a 

fuzzy subset of X. 

Definition 2.7. [1] Let R be a near-ring and  be a fuzzy 

subset of R. Then  is a fuzzy ideal of R if: 

 

 

 

   for all  

A  fuzzy subset with (i)-(iii) is called a fuzzy left ideal of R, 

whereas a fuzzy subset with (i), (ii) and (iv) is called a fuzzy 

right ideal of R. 

Definition 2.8. [10] A fuzzy set  in N is a fuzzy sub near-

ring of N if for all  

 and  

 

Definition 2.9. [10] A fuzzy set  in N is a fuzzy bi-ideal of 

N if for all  

and  

 
 

Definition 2.10. [2] Let X be a non-empty set. A mapping 

 is called interval-valued fuzzy set, where 

D[0,1] denote the family of all closed sub intervals  of [0,1] 

and  for all  where  

and  are fuzzy subsets of X such that  

for all  

Definition 2.11. [8] Let X be a non-empty set. A cubic set 

𝒜 in X is a structure 𝒜=  

which is briefly denoted by 𝒜=  where 

 is an interval-valued fuzzy set (briefly, 

IVF) in X and   is a fuzzy set in X. In this case, we will use  

  

   

Definition 2.12. [3] Let 𝒜 =  be a cubic set of S. 

Define

wh

ere  and  is called the cubic level set 

of 𝒜. 

Definition 2.13. [3] For any non-empty subset G of a set X, 

the characteristic cubic set of G is defined to be a structure 

 which is 

briefly denoted by 

    where 

 

     and 

 

     
 

 

III. MAIN RESULTS 

In this section we introduced the new concept of Q-cubic bi-

ideals in near-rings and discuss some of its properties. 

Throughout this paper N denotes near-ring unless otherwise 

specified. 

Definition 3.1. A cubic set  in N is a Q-cubic 

subnear-ring of N if for all  

 and  

   

 and 

    

Definition 3.2. A cubic set  in N is a Q-cubic 

bi-ideal of N if for all  

 and  

   

 and 

     

 

Example 3.3. Let  be the Klein’s four 

group. Define addition and multiplication in N as follows, 

 
 

Then  is a near-ring. 

Define a Q-cubic set  by 

  

 is an interval-valued Q-
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fuzzy bi-ideal of N and   

is a Q-fuzzy bi-ideal of N.  

Thus  is a Q-cubic bi-ideal of N. 

Theorem 3.4. Every Q-cubic bi-ideal in a regular near-ring 

N is a Q-cubic sub near-ring of N. 

Proof: Let  be a Q-cubic bi-ideal of N and 

 Since N is regular, there exist  such that 

 Then 

 

            

            and  

 

            

            

Thus  is a Q-cubic subnear-ring of N. 

Proposition 3.5. Let N be a strongly regular near-ring. If 

 is a Q-cubic bi-ideal in N. Then 

 and  for all 

 and  

Proof: Let  be a Q-cubic bi-ideal of N and 

 Since, N is strongly regular, there exist 

 such that  Then 

 

          

          

          

          and  

 

          

          

          

          

Hence,  and  

Theorem 3.6. If  is a Q-cubic bi-ideal of N, 

then the set 

 is a Q-

cubic bi-ideal of N. 

Proof: Let  be a Q-cubic bi-ideal of N and 

 then  and 

 Suppose   

  

Then  and 

          

Since,  is an interval-valued q-fuzzy bi-ideal of N, 

  

                  and 

 is a q-fuzzy bi-ideal of N 

 

                   

Thus  

   

               and 

 

                

Thus  

Therefore,  is a Q-cubic bi-ideal of N. 

Theorem 3.7. Let  be a family 

of Q-cubic bi-ideals of N and then the Q-cubic set 

is also a Q-cubic bi- 

ideal of N, where  is any index set. 

Proof: Let  be a family of Q-

cubic bi-ideals of N.  

Let   and  

then 

  

 

 

                     

               

                        and  
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     and  

 

                

           

                

   

Hence,  is a Q-cubic 

bi-ideal of N. 

Theorem 3.8. Let f:  be a homomorphism of near-

rings and  be the inverse Q-cubic 

transformation induced by f. If 

 𝒜 =  is a Q-cubic bi-ideal of  by the cubic 

property then =  is a Q-

cubic bi-ideal of N. 

Proof:  Let 𝒜 =  is a Q-cubic bi-ideal of   For 

all    then 

 

                               

                               

 

     

                                

                                

    

 

ii)  

                            

                            

                            

   

                           

                           

                           

Hence, =  is a Q-cubic 

bi- ideal of N. 

Theorem 3.9.  Let f: N  be an onto near-ring 

homomorphism, let f: (N)  be the Q-cubic 

transformation respectively induced by f. If 

 𝒜 =  is a Q-cubic bi-ideal of N which has the 

cubic property, then f (  is a Q-cubic bi-ideal of  

Proof: Let 𝒜 =  be a Q-cubic bi-ideal of N. 

Since  and  

 for  

So, f ( = f ( f (  is non-empty. 

Let  Then we have  
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Hence, f( = f( f(  is a Q-cubic bi-ideal of 

 

 

REFERENCES 

1. S. Abou-Zaid, On fuzzy subnear-rings and ideals, 

Fuzzy Sets and Systems, 44(1991), 139-146. 

2. V. Chinnadurai, Fuzzy ideals in algebraic structures 

Lap lambert academic publishing,  Germany, (2013), 

ISBN 10:3659415316/ 

ISBN13:9783659415319. 

3. V. Chinnadurai and K.Bharathivelan, Q-cubic ideals 

of near-rings, International Journal of Pure and 

Applied Mathematics, volume 113 No. 10 (2017), 

56-54. . 

4. S.D. Kim and H.S. Kim, On fuzzy ideals of near-

rings, Bulletin Korean Mathematical Society, 

33(1996), 593-601. 

5. G. Mason, Strongly regular near-rings, Proc. 

Edinburgh Math.Soc., 23(1980), 27-35. 

6. Muhammad Akram, On T-fuzzy ideals in near-rings, 

International Journal of Mathematics and 

Mathematical Sciences, (2007),  

foi:10.1155/2007/73514. 

7. G. Pilz, Near-rings, North-Holland Publishing 

Company, Amsterdam, Newyork, Oxford, 1983. 

8. Y. B. Jun, S.T. Jung and M.S. Kim, Cubic 

subgroups, Annals of Fuzzy Mathematics and 

Informatics, 2(2011), 9 -15.  

9. Y.B. Jun, C.S. Kim and K.O. Yang, Cubic sets, 

Annals of Fuzzy Mathematics and Informatics, 4 

(2012), 83-98. 

10. S. Narmada and V. Mahesh Kumar, Intuitionistic 

fuzzy bi-ideals and regularity in near-rings, Int. Jour. 

of Algebra, 5(10)(2011), 483-490. 

11. A. Rosenfeld, Fuzzy groups, Journal of Math. Annal. 

Appl. 35(1971), 512-517. 

12. T. Tamizh chelvam and N. Ganesan, On bi-ideals of 

near-rings, Indian Journal of Pure and Applied 

Mathematics,18(11) (1987), 1002-1005. 

13. N. Thillaigovindan, V. Chinnadurai and S. 

Kadalarasi, Interval valued fuzzy ideals of near-

rings, Journal of Fuzzy Mathematics, 23(2)(2015), 

471-483. 

14. L. A. Zadeh, Fuzzy Sets, Information and 

Computation, 8(1965), 338-353. 

15. L. A. Zadeh, The Concept of A Linguistic Variable 

and Its Application to Approximate Reasoning I, 

Information Sciences, 8(1975), 1-24. 

 

 

 

 

 


