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Abstract: 

In this paper, we introduce the notion of an anti 𝑄-fuzzy bi-ideals in near-rings. Also we investigate some algebraic nature 

of an anti 𝑄-fuzzy bi-ideals in near-rings. Further, we discuss the properties of an anti 𝑄-fuzzy bi-ideals in near-rings. 
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1. Introduction: 

In 2009, T.Manikandan[6], introduced the concept of fuzzy bi-ideal in near-ring and S.K.Datta [2] introduced the concept 

of Anti fuzzy bi-ideals in rings and the notion of anti fuzzy subgroups and fuzzy subgroup introduced by R.Biswas [1]. In 2017, 

S.Usha Devi, Jeyalakshmi and T.Tamizh Chelvam [8] are introduced by 𝑄-fuzzy bi-ideal in near-ring and some its properties. 

Motivated by this concept, we introduced anti 𝑄-fuzzy bi-ideals in near-rings and some its properties. 

 

2. Preliminaries: 

In this section, we collect all basic concepts in near-rings, which are used in this paper. We also furnish certain results 

which are used in our work. 

Definition 2.1: 

A non-empty set N with two binary operations “+” (addition) and “.” (multiplication) is called a right near-ring, if it satisfies 

the following conditions: 

(i) (𝑁, +) is a group (not necessarily abelian) 

(ii) (𝑁, . ) is a semi group, 

(iii) For all 𝑥, 𝑦, 𝑧 ∈ 𝑁, (𝑥 + 𝑦). 𝑧 = 𝑥. 𝑧 + 𝑦. 𝑧 

Remark 2.2: 

Throughout this paper, by a near-ring, we mean only a zero symmetric right near-ring. The symbol N stands for a near-

ring (𝑁, +, . ) with atleast two elements. 0 denotes the identity element of the group (𝑁, +). 

   

Definition 2.3: 

A fuzzy subgroup 𝐵 of 𝑁 is said to be fuzzy bi-ideal if (𝐵𝑁𝐵) ∩ (𝐵𝑁 ∗ 𝐵) ⊆ 𝐵. In zero-symmertric if 𝐵𝑁𝐵 ⊆ 𝐵. 

Definition 2.4: 

Let N be a near-ring. A fuzzy set 𝜇 of N is called an anti fuzzy bi-ideal of N if for all𝑥, 𝑦, 𝑧 ∈ 𝑁 
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(i) 𝜇(𝑥 − 𝑦) ≤ max{𝜇(𝑥), 𝜇(𝑦)} 

(ii) 𝜇(𝑥𝑦𝑧) ≤ max{𝜇(𝑥), 𝜇(𝑦)}. 

Definition2.5: 

A mapping 𝜇: 𝑋 × 𝑄 ⟶ [0,1], where 𝑋 is an arbitrary non-empty set and is called a  𝑄-fuzzy set in 𝑋.  

Definition 2.6: 

A family of a 𝑄-fuzzy set {𝜇𝑖/𝑖 ∈ Ω} is a near-ring 𝑁, the union of ⋃ 𝜇𝑖𝑖∈Ω  of {𝜇𝑖/𝑖 ∈ Ω} is defined by ⋃ 𝜇𝑖𝑖∈Ω (𝑥, 𝑞) =
𝑠𝑢𝑝{𝜇𝑖(𝑥, 𝑞)/𝑖 ∈ Ω} ∀𝑥 ∈ 𝑁, 𝑞 ∈ 𝑄. 

Definition 2.7: 

A family of  𝑄-fuzzy set {𝜇𝑖/𝑖 ∈ Ω} is near-ring 𝑁, the intersection of ⋂ 𝜇𝑖𝑖∈Ω  of {𝜇𝑖/𝑖 ∈ Ω} is defined by ⋂ 𝜇𝑖𝑖∈Ω (𝑥, 𝑞) =
inf{𝜇𝑖(𝑥, 𝑞)/𝑖 ∈ Ω} ∀ 𝑥 ∈ 𝑁 and 𝑞 ∈ 𝑄. 

Definition 2.8: 

Let 𝑓 be a mapping from a set 𝑁 to a set 𝑁′. Let 𝜇 and 𝜆 be a 𝑄-fuzzy set of 𝑁 and 𝑁′ respectively. Then 𝑓(𝜇), the image 

of 𝜇 under 𝑓, is a subset of 𝑁′ defined by  

           𝑓(𝜇)(𝑦, 𝑞) = {
𝜇(𝑥, 𝑞)            𝑖𝑓 𝑓−1 (𝑦, 𝑞) ≠ 𝜙

𝑥∈𝑓−1(𝑦,𝑞)

𝑖𝑛𝑓

0                          𝑂𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
  

And pre-image of 𝜆 under 𝑓 is a 𝑄-fuzzy subset of 𝑁 defined by 𝑓−1(𝜆(𝑥, 𝑞)) = 𝜆(𝑓(𝑥, 𝑞)),  

for all 𝑥 ∈ 𝑁, 𝑞 ∈ 𝑄 and 𝑓−1(𝑦, 𝑞) = {(𝑥, 𝑞)/𝑥 ∈ 𝑁, 𝑞 ∈ 𝑄, 𝑓(𝑥, 𝑞) = (𝑦, 𝑞)} 

Definition 2.9:  

Let 𝜇 and 𝜆 be any two  𝑄-fuzzy subsets of 𝑁 defined by  

(𝜇 ∩ 𝜆)(𝑥, 𝑞) = min{𝜇(𝑥, 𝑞), 𝜆(𝑦, 𝑞)} 

(𝜇 ∪ 𝜆)(𝑥, 𝑞) = max  {𝜇(𝑥, 𝑞), 𝜆(𝑥, 𝑞)} 

 

(𝜇 − 𝜆)(𝑥, 𝑞) = { max

 
{𝜇(𝑦, 𝑞), 𝜆(𝑧, 𝑞)}   𝑖𝑓 𝑥 𝑐𝑎𝑛 𝑏𝑒 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑒𝑑 𝑎𝑠 𝑥 = 𝑦 − 𝑧

0                                              𝑂𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
𝑥=𝑦−𝑧

𝑖𝑛𝑓   
 

 

(𝜇𝜆)(𝑥, 𝑞) = { 𝑚𝑎𝑥{𝜇(𝑦, 𝑞), 𝜆(𝑧, 𝑞)}             𝑖𝑓 𝑥 𝑐𝑎𝑛 𝑏𝑒 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑒𝑑 𝑎𝑠 𝑥 = 𝑦𝑧𝑥=𝑦𝑧
𝑖𝑛𝑓

0                                                                             𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

 

(𝜇 ∗ 𝜆)(𝑥, 𝑞) = {
min{𝜇(𝑎, 𝑞), 𝜆(𝑐, 𝑞)}      𝑖𝑓 𝑥 𝑐𝑎𝑛 𝑏𝑒 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑒𝑑 𝑎𝑠 𝑥 = 𝑎𝑐 − 𝑎(𝑏 − 𝑐)𝑥=𝑎𝑐−𝑎(𝑏−𝑐)

𝑖𝑛𝑓

0                                                  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

Throughout this paper, 𝑓𝐼 is the characteristic function of the subset I of 𝑁 and the characteristic function of 𝑁 × 𝑄 denoted 

by 𝜒, that means 𝜒: 𝑁 × 𝑄 ⟶ [0,1] mapping every elements of 𝑁 × 𝑄 to 1. 

Definition 2.10: 

For any  𝑄-fuzzy set 𝜇 in 𝑋 and 𝑡 ∈ [0,1]. We define two sets  

𝑈(𝜇; 𝑡) = {(𝑥, 𝑞)/𝑥 ∈ 𝑁, 𝑞 ∈ 𝑄, 𝜇(𝑥, 𝑞) ≥ 𝑡} and 𝐿(𝜇; 𝑡) = {(𝑥, 𝑞)/𝑥 ∈ 𝑁, 𝑞 ∈ 𝑄, 𝜇(𝑥, 𝑞) ≤ 𝑡}, which are called an upper and 

lower t-level cut of 𝜇 respectively. 

Definition 2.11: 

A mapping 𝑓: 𝑁 ⟶ 𝑁’ is called a near-ring homomorphism if 𝑓(𝑥 + 𝑦) = 𝑓(𝑥) + 𝑓(𝑦) and 𝑓(𝑥𝑦) = 𝑓(𝑥)𝑓(𝑦), ∀ 𝑥, 𝑦 ∈
𝑁. 

Definition 2.12: 
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A mapping 𝑓: 𝑁 ⟶ 𝑁′ is called a near-ring anti homomorphism if 𝑓(𝑥 + 𝑦) = 𝑓(𝑦) + 𝑓(𝑥) and 𝑓(𝑥𝑦) =
𝑓(𝑦)𝑓(𝑥) ∀𝑥, 𝑦 ∈ 𝑁 

Definition 2.13: 

A 𝑄-fuzzy set 𝜇 of a group G is called 𝑄-fuzzy subgroup if 

  𝜇(𝑥 − 𝑦, 𝑞) ≤ max{𝜇(𝑥, 𝑞), 𝜇(𝑦, 𝑞)} , ∀ 𝑥, 𝑦 ∈ G, 𝑞 ∈ 𝑄 

Definition 2.14:  

A 𝑄-fuzzy set 𝜇 in 𝑁 is a 𝑄-fuzzy bi-ideal of 𝑁 if 

(i) 𝜇(𝑥 − 𝑦, 𝑞) ≥ min{𝜇(𝑥), 𝜇(𝑦)} ∀𝑥, 𝑦 ∈ 𝑁 

(ii) 𝜇(𝑥𝑦𝑧) ≥ min{𝜇(𝑥), 𝜇(𝑧)} ∀𝑥, 𝑦, 𝑧 ∈ 𝑁 

Definition 2.15: 

A 𝑄-fuzzy set 𝜇 of a group 𝐺 is called an anti 𝑄-fuzzy subgroup if 

𝜇(𝑥 − 𝑦, 𝑞) ≤ max{𝜇(𝑥, 𝑞), 𝜇(𝑦, 𝑞)} ∀𝑥, 𝑦 ∈ 𝐺, 𝑞 ∈ 𝑄 

 

3.Anti 𝑸-fuzzy bi-ideal in near-ring: 

Definition 3.1:  

A 𝑄-fuzzy set 𝜇 in 𝑁 is an anti 𝑄-fuzzy bi-ideal if for all 𝑥, 𝑦, 𝑧 ∈ 𝑁 and 𝑞 ∈ 𝑄 

(i) 𝜇(𝑥 − 𝑦, 𝑞) ≤ max{𝜇(𝑥, 𝑞), 𝜇(𝑦, 𝑞)} 

(ii) 𝜇(𝑥𝑦𝑧, 𝑞) ≤ max{𝜇(𝑥, 𝑞), 𝜇(𝑧, 𝑞)} 

Example 3.2: 

Let 𝑁 = {0, 𝑎, 𝑏, 𝑐} be the Klein’s four group. Define multiplication in 𝑁 as follows: 

  

 

 

 

 

 

 

 

Then (𝑁, + ∙) is a near-ring. Define an anti 𝑄-fuzzy set 𝜇: 𝑁 × 𝑄 ⟶ [0,1] by 𝜇(0, 𝑞) = 0.6, 

𝜇(𝑎, 𝑞) = 0.7, 𝜇(𝑏, 𝑞) = 𝜇(𝑐, 𝑞) = 0.8. It is easy verify that 𝜇 is an anti 𝑄-fuzzy bi-ideal of 𝑁. 

Theorem 3.3: 

Let 𝑓: 𝑁 ⟶ 𝑁′ be an onto homomorphism of a near ring 𝑁. 

1) If 𝜆 is an anti 𝑄-fuzzy bi-ideal in 𝑁', then 𝑓−1(𝜆) is an anti 𝑄-fuzzy bi-ideal in 𝑁. 

2) If 𝜇 is an anti 𝑄-fuzzy bi-ideal in 𝑁, then 𝑓(𝜇) is an anti 𝑄-fuzzy bi-ideal in 𝑁'. 

Proof: 

1) Let 𝜆 be an anti 𝑄-fuzzy bi-ideal of 𝑁'. 

For , 𝑦, 𝑧 ∈ 𝑁, q∈ 𝑄 

(i) 𝑓−1(𝜆)(𝑥 − 𝑦, 𝑞) = 𝜆(𝑓(𝑥 − 𝑦, 𝑞))      

                                              = 𝜆(𝑓(𝑥, 𝑞) − 𝑓(𝑦, 𝑞)) 

                                               ≤ 𝑚𝑎𝑥  {𝜆𝑓(𝑥, 𝑞), 𝜆𝑓(𝑦, 𝑞)} 

                                               = 𝑚𝑎𝑥 {𝑓−1(𝜆) (𝑥, 𝑞), 𝑓−1(𝜆) (𝑦, 𝑞)} 

Therefore 𝑓−1(𝜆) (𝑥 − 𝑦, 𝑞) ≤ 𝑚𝑎𝑥 {𝑓−1(𝜆)(𝑥, 𝑞), 𝑓−1(𝜆) (𝑦, 𝑞)} 

+ 0 A b c 

 0 0 A b c 

 a a 0 c b 

 b b C 0 a 

 c c B a 0 

. 0 a b c 

 0 0 0 0 0 

 a 0 b 0 b 

 b 0 0 0 0 

 c 0 b 0 b 
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Thus 𝑓−1(𝜆) is an anti 𝑄-fuzzy subgroup. 

(ii) 𝑓−1(𝜆) (𝑥𝑦𝑧, 𝑞) =  𝜆 (𝑓(𝑥𝑦𝑧, 𝑞)) 

                                           = 𝜆((𝑓(𝑥, 𝑞)𝑓(𝑦, 𝑞)𝑓(𝑧, 𝑞)) 

                                           ≤ 𝑚𝑎𝑥 {𝜆(𝑓(𝑥, 𝑞)), 𝜆(𝑓(𝑧, 𝑞)} 

                                            = 𝑚𝑎𝑥 {𝑓−1(𝜆) (𝑥, 𝑞), 𝑓−1(𝜆) (𝑧, 𝑞)} 

Therefore, 𝑓−1(𝜆) (𝑥𝑦𝑧, 𝑞)  ≤  𝑚𝑎𝑥 {𝑓−1(𝜆) (𝑥, 𝑞), 𝑓−1(λ) (𝑧, 𝑞)} 

Hence 𝑓−1(𝜆) is an anti 𝑄-fuzzy bi-ideal in 𝑁. 

2) Let 𝜇 be an anti 𝑄-fuzzy bi-ideal in 𝑁. 

Let 𝑦1, 𝑦2, 𝑦3 ∈ 𝑁' and 𝑞 ∈  𝑄 

Then we have , 

{(𝑥, 𝑞)/(𝑥, 𝑞) ∈  𝑓−1(𝑦1-𝑦2, 𝑞)} ⊇ {(𝑥1 − 𝑥2, 𝑞)/(𝑥1, 𝑞) ∈  𝑓−1(𝑦1, 𝑞) and (𝑥2, 𝑞) ∈  𝑓−1(𝑦2 , 𝑞)} 

And hence  

(i) 𝑓(𝜇) (𝑦1 − 𝑦2, 𝑞)  = 𝑖𝑛𝑓 {𝜇(𝑥, 𝑞)/(𝑥, 𝑞) ∈  𝑓−1(𝑦1 − 𝑦2, 𝑞)} 

                                 ≤ 𝑖𝑛𝑓  {𝜇( 𝑥1 − 𝑥2, 𝑞)/(𝑥1, 𝑞) ∈  𝑓−1(𝑦1, 𝑞) and (𝑥2, 𝑞) ∈ 𝑓−1(𝑦2, 𝑞)}  

                                  ≤ inf {𝑚𝑎𝑥{𝜇(𝑥1, 𝑞), 𝜇(𝑥2, 𝑞)}/(𝑥1, 𝑞) ∈  𝑓−1(𝑦1, 𝑞) and      

                                                                                                  (𝑥2, 𝑞) ∈ 𝑓−1(𝑦2, 𝑞)} 

                                 = 𝑚𝑎𝑥 {inf {𝜇(𝑥1, 𝑞)/(𝑥1, 𝑞) ∈ 𝑓−1(𝑦1 , 𝑞)} and 

                                                             inf {𝜇(𝑥2, 𝑞)/(𝑥2, 𝑞) ∈ 𝑓−1(𝑦2 , 𝑞)}} 

                                 =  𝑚𝑎𝑥 {𝑓(𝜇)(𝑦1, 𝑞), 𝑓(𝜇)(𝑦2, 𝑞)} 

Therefore, 𝑓(𝜇)(𝑦1 − 𝑦2, 𝑞) ≤ max{𝑓(𝜇)(𝑦1 , 𝑞), 𝑓(𝜇)(𝑦2, 𝑞)} 

Thus 𝑓(𝜇) is an anti 𝑄-fuzzy subgroup in 𝑁'. 

(ii) Let 𝑦1, 𝑦2 , 𝑦3 ∈ 𝑁′ and q∈ 𝑄 

Then we have, 

                             𝑓(𝜇)(𝑦1𝑦2𝑦3, 𝑞) = inf {𝜇(𝑥, 𝑞)/(𝑥, 𝑞) ∈ 𝑓−1(𝑦1𝑦2𝑦3, 𝑞)} 

                                                    ≤ 𝑖𝑛𝑓{𝜇(𝑥1𝑥2𝑥3, 𝑞)/𝑥1 ∈ 𝑓−1(𝑦1, 𝑞) and 𝑥3 ∈ 𝑓−1(𝑦3 , 𝑞)} 

                   ≤ 𝑖𝑛𝑓{max {𝜇(𝑥1, 𝑞), 𝜇(𝑥3, 𝑞)/(𝑥1, 𝑞) ∈ 𝑓−1(𝑦1, 𝑞) 𝑎𝑛𝑑 (𝑥3, 𝑞) ∈  𝑓−1(𝑦3, 𝑞)} 

              = max {inf {𝜇(𝑥1, 𝑞)/(𝑥1 ∈ 𝑓−1(𝑦1, 𝑞)} and inf {𝜇(𝑥3, 𝑞)/(𝑥3, 𝑞) ∈ 𝑓−1(𝑦3, 𝑞)} 

                                                             = 𝑚𝑎𝑥{𝑓(𝜇)(𝑦1, 𝑞), 𝑓(𝜇)(𝑦3, 𝑞)} 

Therefore, 𝑓(𝜇)(𝑦1𝑦2𝑦3 , 𝑞) ≤ 𝑚𝑎𝑥 {𝑓(𝜇)(𝑦1, 𝑞), 𝑓(𝜇)(𝑦3, 𝑞)} 

Hence 𝑓(𝜇) is an anti 𝑄-fuzzy bi-ideal of 𝑁'. 

Theorem 3.4: 

Let {𝜇𝑖/𝑖 ∈ Ω} be a family of an anti 𝑄-fuzzy bi-ideal of a near-ring 𝑁, then ⋃ 𝜇𝑖𝑖∈Ω  is also an anti 𝑄-fuzzy bi-ideal of 𝑁, 

where Ω is any index set. 

Proof: 

Let {𝜇𝑖}𝑖∈Ω be a family of an anti 𝑄-fuzzy bi-ideals of 𝑁. 

Let 𝑥, 𝑦, 𝑧 ∈ 𝑁 and q∈ 𝑄 and 𝜇 = ⋃ 𝜇𝑖𝑖∈Ω  

Then, 𝜇(𝑥, 𝑞) = ⋃ 𝜇𝑖𝑖∈Ω (𝑥, 𝑞) 

                       = 𝜇𝑖𝑖∈Ω
𝑠𝑢𝑝

(𝑥, 𝑞) 

Now, 𝜇(𝑥 − 𝑦, 𝑞) = 𝜇𝑖𝑖∈Ω 
𝑠𝑢𝑝

 (𝑥 − 𝑦, 𝑞) 

   ≤  𝑚𝑎𝑥{𝜇𝑖(𝑥, 𝑞), 𝜇𝑖(𝑦, 𝑞)}𝑖∈Ω
𝑠𝑢𝑝

 

  = max{  𝜇𝑖𝑖∈Ω
𝑠𝑢𝑝 (𝑥, 𝑞),  𝜇𝑖𝑖∈Ω

𝑠𝑢𝑝 
(𝑦, 𝑞)} 

  = max{⋃ 𝜇𝑖𝑖∈Ω (𝑥, 𝑞), ⋃ 𝜇𝑖(𝑦, 𝑞)𝑖∈Ω } 

  = max{𝜇(𝑥, 𝑞), 𝜇(𝑦, 𝑞)} 

Therefore,𝜇(𝑥 − 𝑦) ≤ max{𝜇(𝑥, 𝑞), 𝜇(𝑦, 𝑞)} 

Thus 𝜇 is an anti 𝑄-fuzzy subgroup of 𝑁. 

And 𝜇(𝑥𝑦𝑧, 𝑞) =  𝜇𝑖(𝑥𝑦𝑧, 𝑞)𝑖∈Ω
𝑠𝑢𝑝

 

                           ≤  max{𝜇𝑖(𝑥, 𝑞), 𝜇𝑖(𝑧, 𝑞)}𝑖∈Ω 
𝑠𝑢𝑝 

 

                           = max{  𝜇𝑖𝑖∈Ω 
𝑠𝑢𝑝  (𝑥, 𝑞), 𝜇𝑖(𝑧, 𝑞)𝑖∈Ω

𝑠𝑢𝑝
} 

                           = max{⋃ 𝜇𝑖𝑖∈Ω (𝑥, 𝑞), ⋃ 𝜇𝑖(𝑧, 𝑞)𝑖∈Ω } 

                           = max{𝜇(𝑥, 𝑞), 𝜇(𝑧, 𝑞)} 

Therefore,𝜇(𝑥𝑦𝑧, 𝑞) ≤ max{𝜇(𝑥, 𝑞), 𝜇(𝑧, 𝑞)} 

Hence, 𝜇 = ⋃ 𝜇𝑖𝑖∈Ω  is an anti 𝑄-fuzzy bi-ideal of 𝑁, where Ω is any index set. 

Theorem 3.5:  

Let 𝜇 be an anti 𝑄-fuzzy subgroup on 𝑁, then 𝜇 is an anti 𝑄-fuzzy bi-ideal of 𝑁 iff 𝜇𝑁𝜇 ⊇ 𝜇. 
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Proof: 

Assume that 𝜇 is an anti 𝑄-fuzzy bi-ideal of 𝑁. 

Let 𝑥′, 𝑥, 𝑦, 𝑥1, 𝑥2 ∈ 𝑁 and q∈ 𝑄 such that 𝑥′ = 𝑥𝑦, 𝑥 = 𝑥1𝑥2 

Now,(𝜇𝑁𝜇)(𝑥′, 𝑞) =  𝑚𝑎𝑥{(𝜇𝑁)(𝑥, 𝑞), 𝜇(𝑦, 𝑞)}𝑥′=𝑥𝑦
𝑖𝑛𝑓

 

                                  =  𝑚𝑎𝑥{ 𝑚𝑎𝑥𝑥=𝑥1𝑥2

𝑖𝑛𝑓 {𝜇(𝑥1, 𝑞), 𝑁(𝑥2, 𝑞)}, 𝜇(𝑦, 𝑞)}𝑥′=𝑥𝑦
𝑖𝑛𝑓 

 

                                  =  𝑚𝑎𝑥{ 𝑚𝑎𝑥𝑥=𝑥1𝑥2

𝑖𝑛𝑓 {𝜇(𝑥1, 𝑞), 1}, 𝜇(𝑦, 𝑞)}𝑥′=𝑥𝑦
𝑖𝑛𝑓

 

                                   =  max{𝜇(𝑥, 𝑞), 𝜇(𝑦, 𝑞)}𝑥′=𝑥1𝑥2𝑦 
𝑖𝑛𝑓 

 

                                    ≥   𝜇(𝑥1𝑥2𝑥′=𝑥1𝑥2𝑦
𝑖𝑛𝑓

𝑦, 𝑞) 

                                    = 𝜇(𝑥, 𝑞) 

Thus (𝜇𝑁𝜇) ⊇ 𝜇 

Conversely, Assume that (𝜇𝑁𝜇) ⊇ 𝜇 

𝜇(𝑥𝑦𝑧, 𝑞) ≥ (𝜇𝑁𝜇)(𝑥𝑦𝑧, 𝑞) 

                  =  max{(𝜇𝑁)(𝑎, 𝑞), 𝜇(𝑏, 𝑞)}𝑥𝑦𝑧=𝑎𝑏
𝑖𝑛𝑓

 

                  ≤ max{(𝜇𝑁)(𝑥𝑦, 𝑞), 𝜇(𝑧, 𝑞)} 

                  ≤ max{𝜇(𝑥, 𝑞), 𝑁(𝑥, 𝑞), 𝜇(𝑧, 𝑞)} 

                  = max{𝜇(𝑥, 𝑞), 1, 𝜇(𝑧, 𝑞)} 

                  = max{𝜇(𝑥, 𝑞), 𝜇(𝑧, 𝑞)} 

Thus 𝜇(𝑥𝑦𝑧, 𝑞) ≤ max{𝜇(𝑥, 𝑞), 𝜇(𝑧, 𝑞)} 

Therefore, 𝜇 is an anti 𝑄-fuzzy bi-ideal of 𝑁. 

Theorem 3.6: 

Let 𝑁 and 𝑁' be two near rings. A mapping 𝑓: 𝑁 ⟶ 𝑁' be a homomorphism if 𝜇 is an anti 𝑄-fuzzy bi-ideal of 𝑁' and 

𝐿(𝜇; 𝑡) is a bi-ideal of 𝑁' then 𝐿(𝑓−1(𝜇); 𝑡) is a bi-ideal of 𝑁. 

Proof: 

A mapping 𝑓: 𝑁 ⟶ 𝑁' be a homomorphism if 𝜇 is an anti 𝑄-fuzzy bi-ideal of 𝑁 and 𝐿(𝜇; 𝑡) is a bi-ideal of 𝑁'. 

Let 𝑥, 𝑦 ∈ 𝐿(𝑓−1(𝜇); 𝑡) 

⟹ 𝑓−1(𝜇)(𝑥, 𝑞) ≤ 𝑡 and 𝑓−1(𝜇)(𝑦, 𝑞) ≤ 𝑡 

⟹ 𝜇(𝑓(𝑥, 𝑞)) ≤ 𝑡 and 𝜇(𝑓(𝑦, 𝑞)) ≤ 𝑡 

Now,𝑓−1(𝜇)(𝑥 − 𝑦, 𝑞) = 𝜇(𝑓(𝑥 − 𝑦, 𝑞)) 

                                           = 𝜇(𝑓(𝑥, 𝑞) − 𝑓(𝑦, 𝑞)) 

                                           ≤ max{𝜇(𝑓(𝑥, 𝑞)), 𝜇(𝑓(𝑦, 𝑞))} 

                                            = 𝑡 

Therefore,𝑓−1(𝜇)(𝑥 − 𝑦, 𝑞) ≤ 𝑡 

Hence 𝐿(𝑓−1(𝜇), 𝑡) is an anti 𝑄-fuzzy subgroup of 𝑁'. 

Let 𝑥, 𝑧 ∈ 𝐿(𝑓−1(𝜇), 𝑡) and 𝑦 ∈ 𝑁 

Then 𝑓−1(𝜇)(𝑥, 𝑞) ≤ 𝑡 and 𝑓−1(𝜇)(𝑧, 𝑞) ≤ 𝑡 

⟹ 𝜇(𝑓(𝑥, 𝑞)) ≤ 𝑡 and 𝜇(𝑓(𝑧, 𝑞)) ≤ 𝑡 

Now, 𝑓−1(𝜇)(𝑥𝑦𝑧, 𝑞) = 𝜇(𝑓(𝑥𝑦𝑧, 𝑞)) 

                                        = 𝜇(𝑓(𝑥, 𝑞)𝑓(𝑦, 𝑞)𝑓(𝑧, 𝑞)) 

                                        ≤ max{𝜇(𝑓(𝑥, 𝑞)), 𝜇(𝑓(𝑧, 𝑞))} 

                                        = 𝑡 

Therefore, 𝑓−1(𝜇)(𝑥𝑦𝑧, 𝑞) ≤ 𝑡 

We get 𝑥𝑦𝑧 ∈ 𝐿(𝑓−1(𝜇); 𝑡) 

Hence 𝐿(𝑓−1(𝜇); 𝑡) is a bi-ideal of 𝑁. 
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