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Abstract 

In this paper, we classified different types of Q-

fuzzy Subgroups and some of its related results are 

discussed. The purpose of this study is to implement 

the fuzzy set theory and fuzzy group theory in Q- 

fuzzy groups. 
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1 .INTRODUCTION 

The theory of fuzzy sets which was introduced by 

Zadeh [10] is applied to many mathematical 

branches. A.Solairaju and R.Nagarajan [8] were 

introduced the new structure of Q-fuzzy groups. 

Rosenfeld [7] gave the idea of fuzzy subgroups. 

T.Priya, T.Ramachandran and .T.Nagalakshmi [6] 

were introduced the concept of Q-fuzzy normal 

subgroup. In this paper, we make some results Q- 

fuzzy subgroup, Q-fuzzy normal subgroup and define 

Q-fuzzy field. 

2. PRELIMINARIES 

  2.1Definition:[10] 

      Let X be any non empty set. A fuzzy subset 
of X is a function    : X → [0, 1]. 

 2.2 Definition: [7] 

A fuzzy set of a group G is called a fuzzy subgroup 

of G, if for all x, y G 

                    (i) (xy) min { (x), (y)} 

                    (ii) (x-1) = (x) 

 2.3 Definition: [8] 

Let Q and G be any two sets. A mapping : 

G x Q → [0, 1] is called a Q-fuzzy set in G. 

  2.4 Definition: [8] 

A Q-fuzzy set of a group G is called Q-

fuzzy subgroup of G, if for all x, y G, q Q, 

(i) (xy, q) min { (x, q), (y,q)} 

(ii) (x-1, q) = (x, q) 

 2.5 Definition: [3] 

A Q-fuzzy set of a group G is called an 

anti Q-fuzzy subgroup of G, if for all x, y G, q 

Q, 

(i) (xy, q) max { (x, q), (y,q)} 

(ii) (x-1, q) = (x, q) 

 

2.6 Definition:[6] 

Let G be group. A  Q- fuzzy subgroup of a 

group G is called Q-fuzzy normal subgroup of G if 

for all x, y G and q Q,(xyx-1,q) = (y, q) or 

(xy , q) = (yx , q). 

2.7 Definition:[1] 

Let X be a field and F be a fuzzy set in X with 

membership function   𝜇𝐹 . Suppose the following 

i) 𝜇𝐹((𝑥 + 𝑦), 𝑞) ≥ min{𝜇𝐹(𝑥, 𝑞), 𝜇𝐹(𝑦, 𝑞)} 

(ii)𝜇𝐹(−𝑥, 𝑞) ≥ 𝜇𝐹(𝑥, 𝑞) 

(iii)𝜇𝐹((𝑥𝑦), 𝑞) ≥ min{𝜇𝐹(𝑥, 𝑞), 𝜇𝐹(𝑦, 𝑞)} 

(iv) 𝜇𝐹(𝑥
−1, 𝑞) ≥ 𝜇𝐹(𝑥, 𝑞), 𝑥 ≠ 0 in X  

F is a fuzzy field in X and denote it by (F, X). Also 

(F, X) is called a fuzzy field of X. 

 2.8 Theorem [6] 

       Let µ be a Q – fuzzy subset of G.Then the 

following conditions are equivalent for each x,y in G. 

(i) µ(xy𝑥−1,q)≥ µ(y,q) 

(ii) µ(xy𝑥−1,q)= µ(y,q) 

(iii) µ(xy,q)= µ(yx,q) 
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(iv) x µ= µx 

(v) x µ x-1 = µ 

2.9 Theorem [6]  

        If µ is a Q-fuzzy subgroup of G, then gµ𝑔−1 is 

also a Q – fuzzy subgroup of G for all g ϵ  G and q ϵ  

Q. 

2.10 Theorem [6]  

                If µ is a Q-fuzzy normal subgroup of G, 

then gµ𝑔−1 is also a Q – fuzzy normal subgroup of 

G for all g ϵ  G and q ϵ  Q. 

2.11 Theorem:[3] 

If A is a Q-fuzzy subgroup of G, iff Ac is an anti Q-

fuzzy subgroup of G. 

 

3. RESULTS: 

3.1 Theorem 

If 𝜇 is a Q- fuzzy subgroup of a group G if and only 

if (𝜇𝑐)𝑐 is a Q- fuzzy subgroup of a group G 

Proof: 

Suppose  𝜇 is a Q- fuzzy subgroup of a group G then 

for all 𝑥, 𝑦 ∈ 𝐺  and 𝑞 ∈ 𝑄,                                     

𝜇(𝑥𝑦, 𝑞) ≥ min { 𝜇(𝑥, 𝑞), 𝜇(𝑦, 𝑞)} 

Now 1 − 𝜇𝑐(𝑥𝑦, 𝑞) ≥ min {1 −𝜇𝑐(𝑥, 𝑞), 1 −

𝜇𝑐(𝑦, 𝑞)} 

⇔ 𝜇𝑐(𝑥𝑦, 𝑞)

≤ 1

−min { 𝜇𝑐(𝑥, 𝑞), 𝜇𝑐(𝑦, 𝑞)} 

𝜇𝑐(𝑥𝑦, 𝑞) ≤ max{𝜇𝑐(𝑥, 𝑞), 𝜇𝑐(𝑦, 𝑞)} 

[𝜇𝑐(𝑥𝑦, 𝑞)]c [max{𝜇𝑐(𝑥, 𝑞), 𝜇𝑐(𝑦, 𝑞)}]c 

1-𝜇𝑐(𝑥𝑦, 𝑞) ≥ min {1-𝜇𝑐(𝑥, 𝑞),1-𝜇𝑐(𝑦, 𝑞)} 

𝜇(𝑥𝑦, 𝑞) ≥ min { 𝜇(𝑥, 𝑞), 𝜇(𝑦, 𝑞)} 

We have 𝜇(𝑥, 𝑞) = 𝜇(𝑥−1, 𝑞) for all 𝑥 ∈ 𝐺  

and 𝑞 ∈ 𝑄 

⇔ 1 − 𝜇𝑐(𝑥, 𝑞)= 1 − 𝜇𝑐(𝑥−1, 𝑞) 

𝜇𝑐(𝑥, 𝑞)= 𝜇𝑐(𝑥−1, 𝑞) 

[𝜇𝑐(𝑥, 𝑞)]c     =   [𝜇𝑐(𝑥−1, 𝑞)]c 

1 − 𝜇𝑐(𝑥, 𝑞)= 1 − 𝜇𝑐(𝑥−1, 𝑞) 

𝜇(𝑥, 𝑞) = 𝜇(𝑥−1, 𝑞) 

Hence (𝜇𝑐)𝑐 is a Q- fuzzy subgroup of a group G. 

3.2 Theorem 

If𝐴 is a Q- fuzzy subgroup of a group G if and only 

if 𝐴(𝑥𝑦−1, 𝑞) ≥ min{𝐴(𝑥, 𝑞), 𝐴(𝑦, 𝑞)} for all 

𝑥, 𝑦 ∈ 𝐺  and   𝑞 ∈ 𝑄. 

Proof 

Let 𝐴 be a Q- fuzzy subgroup of a group G. Then for 

all 𝑥, 𝑦 ∈ 𝐺  and 𝑞 ∈ 𝑄 𝐴(𝑥𝑦, 𝑞) ≥

min{𝐴(𝑥, 𝑞), 𝐴(𝑦, 𝑞)} and 𝐴(𝑥−1, 𝑞) =

𝐴(𝑥, 𝑞) 

Now  

𝐴(𝑥𝑦−1, 𝑞) ≥ min{𝐴(𝑥, 𝑞), 𝐴(𝑦−1, 𝑞)} 

𝐴(𝑥𝑦−1, 𝑞) ≥ min{𝐴(𝑥, 𝑞), 𝐴(𝑦, 𝑞)}   By 

given condition. 

Therefore  

⇔𝐴(𝑥𝑦−1, 𝑞) ≥ min{𝐴(𝑥, 𝑞), 𝐴(𝑦, 𝑞)}    

3.3 Theorem 

If 𝐴 is an anti Q-fuzzy subgroup of group G then 

𝑔𝐴𝑔−1 is also an anti Q-fuzzy subgroup of group G 

for all 𝑔 ∈ 𝐺  and 𝑞 ∈ 𝑄. 

Proof: 

Let 𝐴 be an anti Q-fuzzy subgroup of group G 

Then for all 𝑔 ∈ 𝐺  and 𝑞 ∈ 𝑄 
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(i) 𝑔𝐴𝑔−1(𝑥𝑦, 𝑞) = 𝐴(𝑔−1(𝑥𝑦)𝑔, 𝑞) 

                               = 𝐴(𝑔−1(𝑥𝑔𝑔−1𝑦)𝑔, 𝑞) 

                               = 𝐴((𝑔−1𝑥𝑔)(𝑔−1𝑦𝑔), 𝑞) 

≤ max { 𝐴((𝑔−1𝑥𝑔), 𝑞), 𝐴((𝑔−1𝑦𝑔), 𝑞)} for all 

𝑥, 𝑦 ∈ 𝐺  and 𝑞 ∈ 𝑄 

(ii)𝑔𝐴𝑔−1(𝑥, 𝑞) = 𝐴(𝑔−1𝑥𝑔, 𝑞) 

                              = 𝐴((𝑔−1𝑥𝑔)−1), 𝑞) 

                              = 𝐴(𝑔−1𝑥−1𝑔, 𝑞) 

                             = 𝑔𝐴𝑔−1(𝑥−1, 𝑞) for all 𝑥, 𝑦 ∈

𝐺  and 𝑞 ∈ 𝑄 

Hence 𝑔𝐴𝑔−1 is also an anti Q-fuzzy subgroup of 

group G for all 𝑔 ∈ 𝐺  and 𝑞 ∈ 𝑄. 

3.4 Theorem 

Let G be a group. Let  𝜇 be a Q- fuzzy normal 

subgroup of a group G if and only if 𝜇𝑐 is an anti Q-

fuzzy normal subgroup of a group G. 

Proof: 

Let G be a group. Let  𝜇 be a Q- fuzzy normal 

subgroup of a group G 

That is 𝜇(𝑥𝑦𝑥−1, 𝑞) = 𝜇(𝑦, 𝑞) 

Now we have to show that 𝜇𝑐 is an anti Q-fuzzy 

subgroup of a group G. 

𝜇(𝑥𝑦, 𝑞) ≥ min { 𝜇(𝑥, 𝑞), 𝜇(𝑦, 𝑞)} 

1 − 𝜇𝑐(𝑥𝑦, 𝑞) ≥ min {1 −𝜇𝑐(𝑥, 𝑞), 1

− 𝜇𝑐(𝑦, 𝑞)} 

𝜇𝑐(𝑥𝑦, 𝑞) ≤ 1 −min {1 −𝜇𝑐(𝑥, 𝑞), 1

− 𝜇𝑐(𝑦, 𝑞)} 

𝜇𝑐(𝑥𝑦, 𝑞) ≤ max { 𝜇𝑐(𝑥, 𝑞), 𝜇𝑐(𝑦, 𝑞)} 

Hence 𝜇𝑐 is an anti Q-fuzzy subgroup of a group G. 

Given 𝜇 is a Q- fuzzy normal subgroup of a group G. 

That is 𝜇(𝑥𝑦𝑥−1, 𝑞) = 𝜇(𝑦, 𝑞) 

1 − 𝜇𝑐(𝑥𝑦𝑥−1, 𝑞) = 1 − 𝜇𝑐(𝑦, 𝑞) 

𝜇𝑐(𝑥𝑦𝑥−1, 𝑞) = 𝜇𝑐(𝑦, 𝑞) 

Therefore  

𝜇𝑐 is an anti Q-fuzzy normal subgroup of a group G. 

3.5 Theorem 

Let 𝐴 be a Q- fuzzy normal subgroup of a group G 

with identity e.Then 𝐴(𝑥𝑦, 𝑞) = 𝐴(𝑦𝑥, 𝑞)  for all 

𝑥, 𝑦 ∈ 𝐺  and   𝑞 ∈ 𝑄. 

Proof: 

Given 𝐴 is a Q- fuzzy normal subgroup of a group G. 

That is 𝐴(𝑥𝑦−1𝑥, 𝑞) = 𝐴(𝑦, 𝑞) 

Now  

𝐴(𝑥𝑦, 𝑞) = 𝐴(𝑥𝑦(𝑥𝑥−1), 𝑞)  

  = 𝐴((𝑥𝑦𝑥)𝑥−1, 𝑞) 

 = 𝐴(𝑥(𝑦𝑥)𝑥−1, 𝑞) 

 = 𝐴(𝑦𝑥, 𝑞) 

Therefore 𝐴(𝑥𝑦, 𝑞) = 𝐴(𝑦𝑥, 𝑞) 

3.6 Definition 

Let X be a field. Let F and Q any to fuzzy sets in X.A 

mapping 𝜇𝐹: 𝑋x𝑄 → [0,1] is called  

Q- fuzzy set in X. 

 

 

3.7 Definition 

Let 𝜇𝐹  be a Q- fuzzy set in a field X is said to be Q- 

fuzzy field  in X if for 𝑥, 𝑦 ∈ 𝜇𝐹   and 𝑞 ∈ 𝑄 

i) 𝜇𝐹((𝑥 + 𝑦), 𝑞) ≥ min{𝜇𝐹(𝑥, 𝑞), 𝜇𝐹(𝑦, 𝑞)} 

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 14, Number 3, 2019 (Special Issue)  
© Research India Publications.  http://www.ripublication.com

Page 62 of 63



(ii)𝜇𝐹(−𝑥, 𝑞) ≥ 𝜇𝐹(𝑥, 𝑞) 

(iii)𝜇𝐹((𝑥𝑦), 𝑞) ≥ min{𝜇𝐹(𝑥, 𝑞), 𝜇𝐹(𝑦, 𝑞)} 

(iv)  𝜇𝐹(𝑥
−1, 𝑞) ≥ 𝜇𝐹(𝑥, 𝑞), 𝑥 ≠ 0 in X  

3.8 Theorem 

If 𝜇𝐹  be a Q-fuzzy field in X and 𝜆𝐹be a subset of 

𝜇𝐹  . Then 𝜆𝐹is a Q-fuzzy subfield of 𝜇𝐹  in X. 

Proof 

Given  𝜇𝐹  is a Q-fuzzy field in X 

Let 𝑥, 𝑦 ∈ 𝜆𝐹  and   𝑞 ∈ 𝑄. 

From the definition 

i) 𝜇𝐹((𝑥 + 𝑦), 𝑞) ≥ min{𝜇𝐹(𝑥, 𝑞), 𝜇𝐹(𝑦, 𝑞)} 

(ii)𝜇𝐹(−𝑥, 𝑞) ≥ 𝜇𝐹(𝑥, 𝑞) 

(iii)𝜇𝐹((𝑥𝑦), 𝑞) ≥ min{𝜇𝐹(𝑥, 𝑞), 𝜇𝐹(𝑦, 𝑞)} 

(iv) 𝜇𝐹(𝑥
−1, 𝑞) ≥ 𝜇𝐹(𝑥, 𝑞), 𝑥 ≠ 0 in X   for all 

𝑥, 𝑦 ∈ 𝜆𝐹  and 𝑞 ∈ 𝑄. 

Hence  𝜆𝐹 is a fuzzy field in X  

Therefore 𝜆𝐹is a Q-fuzzy subfield of 𝜇𝐹  in X. 

4. CONCLUSION 

In this paper, we have proved some results on various 

Q-fuzzy groups. 
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