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Abstract 

In this paper, we have studied for the first time the concept of n-potent fuzzy groups and n-potent anti-fuzzy 

groups. Many related properties will be proved such as the intersection of n-potent fuzzy groups, the product of 

n-potent anti-fuzzy groups, and the factor groups formed by these structures. 
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1. Introduction and preliminaries 

The algebra associated with fuzzy sets plays a major role in many studies in the field of theoretical mathematics, 

where we find that these sets have been widely used in the study of groups, rings, vector spaces, and also 

matrices [1-7]. 

On the other hand, many algebraic structures have appeared that are related to Fuzzy sets, which represent a 

generalization of them, such as neutrosophic and refined neutrosophic sets and their wide applications [8-12]. 

Fuzzy groups have been studied by many researchers, where a lot of their properties have been deduced such as 

subgroups, normal groups, solvability, and also their homomorphisms, see [2-4]. 

In this research paper, we focus our effort on taking advantage of the natural powers of group elements [13-14] 

and relating them to fuzzy groups, where we define for the first time the concept of n-potent fuzzy groups and n-

potent anti-fuzzy groups. Many related properties will be proved such as the intersection of n-potent fuzzy groups, 

the product of n-potent anti fuzzy groups, and the factor groups formed by these structures. 

2. Main discussion 

Definition:  

Let (𝐺, 𝜇) be a fuzzy group, we say that it is n-potent fuzzy group if and only if 𝜇(𝑥𝑛) = 𝜇(𝑥) for all 𝑥 ∈ 𝐺. 

Example. 

Consider 𝑍5
∗ = {1,2,3,4} with 𝜇: 𝑍5

∗ → [0,1] such that: 

{
𝜇(1) = 0, 𝜇(3) =

1

3

𝜇(2) = 𝜇(4) =
1

3

 

(𝑍5
∗, 𝜇) is a fuzzy group that is because: 

𝜇(3−1) = 𝜇(2) = 𝜇(3) =
1

3
, 𝜇(2−1) = 𝜇(2) = 𝜇(3) =

1

3
, 𝜇(4−1) = 𝜇(4) =

1

4
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{
 
 

 
 

𝜇(2,3) = 𝜇(1) ≤ 𝑚𝑖𝑛(𝜇(2), 𝜇(1))

𝜇(2,4) = 𝜇(3) =
1

3
≤ 𝑚𝑖𝑛(𝜇(2), 𝜇(4))

𝜇(3,4) = 𝜇(2) =
1

3
≤ 𝑚𝑖𝑛(𝜇(3), 𝜇(4))

 

(𝑍5
∗, 𝜇) is a 3-potent fuzzy group, that is because: 

{
 
 

 
 𝜇(33) = 𝜇(2) =

1

3
= 𝜇(3)

𝜇(23) = 𝜇(3) =
1

3
= 𝜇(2)

𝜇(43) = 𝜇(4) =
1

4

 

Definition. 

Let (𝐺, 𝜇) be a fuzzy group with a subgroup 𝐻 ≤ 𝐺, hence 𝐻 is called n-potent fuzzy subgroup if and only if 

𝜇(𝑥𝑛) = 𝜇(𝑥) or all 𝑥 ∈ 𝐻. 

Theorem. 

Let (𝐺, 𝜇) be a fuzzy group, 𝐻,𝐾 are two subgroups of 𝐺, hence: 

1). If 𝐺 is an n-potent fuzzy group, then 𝐻 is an n-potent fuzzy subgroup. 

2). If 𝐺 is n-potent, then 𝐻 ∩ 𝐾 is n-potent. 

3). If 𝐻,𝐾 are two n-potent fuzzy subgroups, then 𝐻 ∩ 𝐾 is n-potent. 

Proof. 

1). ∀𝑥 ∈ 𝐻, then 𝑥 ∈ 𝐺, so that 𝜇(𝑥𝑛) = 𝜇(𝑥), thus 𝐻 is n-potent. 

2). It holds by a similar argument. 

3). Let 𝑥 ∈ 𝐻 ∩ 𝐾, then 𝑥 ∈ 𝐻 and 𝜇(𝑥𝑛) = 𝜇(𝑥), this implies that 𝐻 ∩ 𝐾 is n-potent fuzzy subgroup. 

Theorem. 

Let (𝐺, 𝜇) be a fuzzy group, and 𝐻 be a normal subgroup of 𝐺 with 𝜇́: 𝐺/𝐻 → [0,1] such that: 

{
𝜇́(𝑥𝐻) = 𝜇(𝑥); 𝑥 ∉ 𝐻

𝜇́(𝑥𝐻) = 𝜇(𝑒); 𝑥 ∈ 𝐻
 

If 𝐺 is n-potent fuzzy group and 𝜇(ℎ) = 𝜇(𝑒) for all ℎ ∈ 𝐻 then 𝐺/𝐻 is n-potent fuzzy group if 𝑥𝑛 ∉ 𝐻 for all 

𝑥 ∉ 𝐻. 

Proof. 

Let 𝑥 ∉ 𝐻 and 𝑥𝑛 ∉ 𝐻, then 𝜇́(𝑥𝑛𝐻) = 𝜇(𝑥𝑛) = 𝜇(𝑥) = 𝜇́(𝑥𝐻). 
If 𝑥 ∈ 𝐻, then 𝜇́(𝑥𝑛𝐻) = 𝜇(𝑒) = 𝜇(𝑥) = 𝜇́(𝑥𝐻). 
Thus the proof is complete. 

Theorem. 

Let (𝐺, 𝜇) be a fuzzy group, and 𝐻,𝐾 are two subgroups of 𝐺, if 𝐻 is n-potent and 𝐾 is m-potent, then 𝐻 ∩ 𝐾 is 

an nm-potent fuzzy subgroup. 

Proof. 

Let 𝑥 ∈ 𝐻 ∩ 𝐾, then 𝑥 ∈ 𝐻 and 𝑥 ∈ 𝐾, so that 𝜇(𝑥𝑛𝑚𝐻) = 𝜇((𝑥𝑛)𝑚) = 𝜇(𝑥𝑛) = 𝜇(𝑥), thus 𝐻 ∩ 𝐾 is mn-potent 

subgroup. 

Theorem. 

Let 𝐺, 𝑇 be two groups, with 𝜇: 𝐺 → [0,1], 𝛼: 𝑇 → [0,1], where (𝐺, 𝜇), (𝑇, 𝛼) are two fuzzy groups, then if 𝐺 and 

𝑇 are two n-potent groups, then 𝐺 × 𝑇 is n-potent fuzzy group. 

Proof. 

Define 𝛽:𝐺 × 𝑇 → [0,1] such that: 

𝛽(𝑔, 𝑡) = 𝑚𝑖𝑛(𝜇(𝑔), 𝛼(𝑡)), first we prove that (𝐺 × 𝑇, 𝛽) is  fuzzy group. 

Let 𝑔1, 𝑔2 ∈ 𝐺, 𝑡1, 𝑡2 ∈ 𝑇, then: 

𝛽[(𝑔1, 𝑡1)(𝑔2, 𝑡2)] = 𝛽(𝑔1𝑔2, 𝑡1𝑡2) = 𝑚𝑖𝑛(𝜇(𝑔1𝑔2), 𝛼(𝑡1𝑡2)). 

We have:  

{
𝜇(𝑔1𝑔2) ≤ 𝑚𝑖𝑛(𝜇(𝑔1), 𝜇(𝑔2))

𝛼(𝑡1𝑡2) ≤ 𝑚𝑖𝑛(𝛼(𝑡1), 𝛼(𝑡2))
 

This implies that: 

𝑚𝑖𝑛(𝜇(𝑔1𝑔2), 𝛼(𝑡1𝑡2)) ≤ 𝑚𝑖𝑛 (𝑚𝑖𝑛(𝜇(𝑔1), 𝜇(𝑔2)),𝑚𝑖𝑛(𝛼(𝑡1), 𝛼(𝑡2))) = 𝑚𝑖𝑛(𝛽(𝑔1, 𝑡1), 𝛽(𝑔2, 𝑡2)) 

On the other hand, we have: 

𝛽(𝑔1, 𝑡1)
−1 = 𝛽(𝑔1

−1, 𝑡1
−1) = 𝑚𝑖𝑛(𝜇(𝑔1

−1), 𝛼(𝑡1
−1)) = 𝑚𝑖𝑛(𝜇(𝑔1), 𝛼(𝑡1)) = 𝛽(𝑔1, 𝑡1) 

Also, 

𝛽(𝑔1, 𝑡1)
𝑛 = 𝛽(𝑔1

𝑛, 𝑡1
𝑛) = 𝑚𝑖𝑛(𝜇(𝑔1

𝑛), 𝛼(𝑡1
𝑛)) = 𝑚𝑖𝑛(𝜇(𝑔1), 𝛼(𝑡1)) = 𝛽(𝑔1, 𝑡1) 
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Which implies the proof. 

Theorem. 

Let (𝐺, 𝜇), (𝑇, 𝛼) be two fuzzy groups with 𝑓: 𝐺 → 𝑇 as a group homomorphism, for 𝜇́: 𝑓(𝐺) → [0,1] with: 

{
𝜇́(𝑓(𝑥)) = 𝜇(𝑥); 𝑥 ∉ 𝑘𝑒𝑟(𝑓)

𝜇́(𝑓(𝑥)) = 𝜇(𝑒); 𝑥 ∈ 𝑘𝑒𝑟(𝑓)
 

Then: 

1). (𝑓(𝐺), 𝜇́) is a fuzzy group. 

2). If 𝑥𝑛 ∉ 𝑘𝑒𝑟(𝑓) for all 𝑥 ∉ ker⁡(𝑓) and 𝐺 is n-potent fuzzy group, then 𝑓(𝐺) is n-potent fuzzy group. 

3). If 𝐻 is n-potent fuzzy subgroup of 𝐺 with 𝑥𝑛 ∉ 𝑘𝑒𝑟(𝑓) for all 𝑥 ∈ 𝐻 − {𝑒}, then 𝑓(𝐻) is n-potent fuzzy 

subgroup of 𝑓(𝐺). 
Proof. 

1). ∀𝑦1, 𝑦2 ∈ 𝑓(𝐺), there exists 𝑥1, 𝑥2 ∈ 𝐺 such that: 

{
𝑦1 = 𝑓(𝑥1)

𝑦2 = 𝑓(𝑥2)
 

If 𝑥1, 𝑥2 ∉ 𝑘𝑒𝑟(𝑓), then 𝜇́(𝑦1𝑦2) = 𝜇́(𝑓(𝑥1)𝑓(𝑥2)) = 𝜇́(𝑓(𝑥1𝑥2)) = 𝜇(𝑥1𝑥2) ≤ 𝑚𝑖𝑛(𝜇(𝑥1), 𝜇(𝑥2)) =

𝑚𝑖𝑛 (𝜇́(𝑓(𝑥1)), 𝜇́(𝑓(𝑥2))) 

If 𝑥1, 𝑥2 ∈ 𝑘𝑒𝑟(𝑓), then 𝑦1 = 𝑦2 = 𝑒𝐻, hence: 

𝜇́(𝑦1𝑦2) = 𝜇́(𝑒𝐻) ≤ 𝑚𝑖𝑛(𝜇́(𝑦1), 𝜇́(𝑦2)) 

If 𝑥1 ∈ 𝑘𝑒𝑟(𝑓) and 𝑥2 ∉ 𝑘𝑒𝑟(𝑓), then 𝑥1𝑥2 ∉ 𝑘𝑒𝑟(𝑓) and 

𝜇́(𝑦1𝑦2) = 𝜇́(𝑓(𝑥1)𝑓(𝑥2)) = 𝜇́(𝑓(𝑥2)) = 𝜇(𝑥2) ≤ 𝑚𝑖𝑛 (𝜇́(𝑒𝐻), 𝜇́(𝑓(𝑥2))) 

Also,  

𝜇́(𝑦1
−1) = 𝜇́(𝑓(𝑥1

−1)) = 𝜇(𝑥1
−1) = 𝜇(𝑥1) = 𝜇(𝑓(𝑥1)) = 𝜇́(𝑦1) for 𝑥1 ∉ 𝑘𝑒𝑟(𝑓). 

For 𝑥1 ∈ 𝑘𝑒𝑟(𝑓), 𝜇́(𝑦1
−1) = 𝜇́(𝑓(𝑥1

−1)) = 𝜇́(𝑒) = 𝜇(𝑓(𝑥1)) = 𝜇(𝑦1) 

2). Let 𝑦 ∈ 𝑓(𝐺), then there exists 𝑥 ∈ 𝐺 such that 𝑦 = 𝑓(𝑥). 

𝜇́(𝑦𝑛) = 𝜇́(𝑓(𝑥𝑛)) = 𝜇(𝑥𝑛) = 𝜇(𝑥) = 𝜇́(𝑓(𝑥)) = 𝜇́(𝑦). 

Thus 𝑓(𝐺) is n-potent fuzzy group. 

3). Let ℎ́ ∈ 𝑓(𝐻), then there exists ℎ ∈ 𝐻 such that ℎ́ = 𝑓(ℎ). 

 𝜇́(ℎ́𝑛) = 𝜇́(𝑓(ℎ𝑛)) = 𝜇(ℎ𝑛) = 𝜇(ℎ) = 𝜇́ (𝑓(ℎ́)) = 𝜇́(ℎ́). 

Thus 𝑓(𝐻) is an n-potent fuzzy subgroup. 

Definition. 

Let (𝐺, 𝜇) be an anti-fuzzy group, with 𝜇: 𝐺 → [0,1] and: 

{
𝜇(𝑥−1) = 𝜇(𝑥)

𝜇(𝑥, 𝑦) ≥ 𝑚𝑎𝑥(𝜇(𝑥), 𝜇(𝑦)); ∀𝑥, 𝑦 ∈ 𝐺
 

We say that (𝐺, 𝜇) is an n-potent anti-fuzzy group if 𝜇(𝑥𝑛) = 𝜇(𝑥) for all 𝑥 ∈ 𝐺. 

Example. 

Consider 𝑍5
∗ = {1,2,3,4} with 𝜇: 𝑍5

∗ → [0,1] such that: 

{
𝜇(1) =

1

3
𝜇(2) = 𝜇(3) = 𝜇(4) = 0

 

(𝑍5
∗, 𝜇) is an anti-fuzzy group, that is because: 

𝜇(3−1) = 𝜇(2) = 0 = 𝜇(3), 𝜇(2−1) = 𝜇(2) = 𝜇(3) = 0, 𝜇(4−1) = 𝜇(4) = 0 

And {

𝜇(2,3) = 𝜇(1) =
1

3
≥ 𝑚𝑎𝑥(𝜇(2), 𝜇(3))

𝜇(2,4) = 𝜇(3) = 0 ≥ 𝑚𝑎𝑥(𝜇(2), 𝜇(4))

𝜇(3,4) = 𝜇(2) = 0 ≥ 𝑚𝑎𝑥(𝜇(3), 𝜇(4))

 

(𝑍5
∗, 𝜇) is a 3-potent anti-fuzzy group, that is because: 

{
 
 

 
 
𝜇(33) = 𝜇(2) = 0 = 𝜇(3)

𝜇(23) = 𝜇(3) = 0 = 𝜇(2)

𝜇(43) = 𝜇(4) = 0

𝜇(13) = 𝜇(1) =
1

3

 

Definition. 

Let (𝐺, 𝜇) be an anti-fuzzy group, with⁡𝐻 ≤ 𝐺 as a subgroup, hence 𝐻 is called n-potent anti-fuzzy subgroup if 

and only if 𝜇(𝑥𝑛) = 𝜇(𝑥) for all 𝑥 ∈ 𝐻. 

Theorem. 

Let (𝐺, 𝜇) be an anti- fuzzy group, 𝐻,𝐾 are two subgroups of 𝐺, hence: 
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1). If 𝐺 is an n-potent anti- fuzzy group, then 𝐻 is an n-potent anti- fuzzy subgroup. 

2). If 𝐺 is n-potent, then 𝐻 ∩ 𝐾 is n-potent. 

3). If 𝐻,𝐾 are two n-potent anti- fuzzy subgroups, then 𝐻 ∩ 𝐾 is n-potent. 

Proof. 

1). ∀𝑥 ∈ 𝐻, then 𝑥 ∈ 𝐺, so that 𝜇(𝑥𝑛) = 𝜇(𝑥), thus 𝐻 is n-potent. 

2). It holds by a similar argument. 

3). Let 𝑥 ∈ 𝐻 ∩ 𝐾, then 𝑥 ∈ 𝐻 and 𝜇(𝑥𝑛) = 𝜇(𝑥), this implies that 𝐻 ∩ 𝐾 is n-potent anti-fuzzy subgroup. 

Theorem. 

Let (𝐺, 𝜇) be an anti- fuzzy group, and 𝐻 be a normal subgroup of 𝐺 with 𝜇́: 𝐺/𝐻 → [0,1] such that: 

{
𝜇́(𝑥𝐻) = 𝜇(𝑥); 𝑥 ∉ 𝐻

𝜇́(𝑥𝐻) = 𝜇(𝑒); 𝑥 ∈ 𝐻
 

If 𝐺 is an n-potent anti- fuzzy group and 𝜇(ℎ) = 𝜇(𝑒) for all ℎ ∈ 𝐻 then 𝐺/𝐻 is n-potent anti-fuzzy group if 𝑥𝑛 ∉
𝐻 for all 𝑥 ∉ 𝐻. 

Proof. 

Let 𝑥 ∉ 𝐻 and 𝑥𝑛 ∉ 𝐻, then 𝜇́(𝑥𝑛𝐻) = 𝜇(𝑥𝑛) = 𝜇(𝑥) = 𝜇́(𝑥𝐻). 
If 𝑥 ∈ 𝐻, then 𝜇́(𝑥𝑛𝐻) = 𝜇(𝑒) = 𝜇(𝑥) = 𝜇́(𝑥𝐻). 
Thus the proof is complete. 

Theorem. 

Let (𝐺, 𝜇) be an anti- fuzzy group, and 𝐻,𝐾 are two subgroups of 𝐺, if 𝐻 is n-potent and 𝐾 is m-potent, then 𝐻 ∩
𝐾 is an nm-potent fuzzy subgroup. 

Proof. 

Let 𝑥 ∈ 𝐻 ∩ 𝐾, then 𝑥 ∈ 𝐻 and 𝑥 ∈ 𝐾, so that 𝜇(𝑥𝑛𝑚𝐻) = 𝜇((𝑥𝑛)𝑚) = 𝜇(𝑥𝑛) = 𝜇(𝑥), thus 𝐻 ∩ 𝐾 is mn-potent 

subgroup. 

Theorem. 

Let 𝐺, 𝑇 be two groups, with 𝜇: 𝐺 → [0,1], 𝛼: 𝑇 → [0,1], where (𝐺, 𝜇), (𝑇, 𝛼) are two fuzzy groups, then if 𝐺 and 

𝑇 are two n-potent groups, then 𝐺 × 𝑇 is n-potent anti-fuzzy group. 

Proof. 

Define 𝛽:𝐺 × 𝑇 → [0,1] such that: 

𝛽(𝑔, 𝑡) = 𝑚𝑎𝑥(𝜇(𝑔), 𝛼(𝑡)), first we prove that (𝐺 × 𝑇, 𝛽) is  fuzzy group. 

Let 𝑔1, 𝑔2 ∈ 𝐺, 𝑡1, 𝑡2 ∈ 𝑇, then: 

𝛽[(𝑔1, 𝑡1)(𝑔2, 𝑡2)] = 𝛽(𝑔1𝑔2, 𝑡1𝑡2) = 𝑚𝑎𝑥(𝜇(𝑔1𝑔2), 𝛼(𝑡1𝑡2)). 

We have:  

{
𝜇(𝑔1𝑔2) ≥ 𝑚𝑎𝑥(𝜇(𝑔1), 𝜇(𝑔2))

𝛼(𝑡1𝑡2) ≥ 𝑚𝑎𝑥(𝛼(𝑡1), 𝛼(𝑡2))
 

This implies that: 

𝑚𝑎𝑥(𝜇(𝑔1𝑔2), 𝛼(𝑡1𝑡2)) ≥ 𝑚𝑎𝑥 (𝑚𝑎𝑥(𝜇(𝑔1), 𝜇(𝑔2)),𝑚𝑎𝑥(𝛼(𝑡1), 𝛼(𝑡2))) = 𝑚𝑎𝑥(𝛽(𝑔1, 𝑡1), 𝛽(𝑔2, 𝑡2)) 

On the other hand, we have: 

𝛽(𝑔1, 𝑡1)
−1 = 𝛽(𝑔1

−1, 𝑡1
−1) = 𝑚𝑎𝑥(𝜇(𝑔1

−1), 𝛼(𝑡1
−1)) = 𝑚𝑎𝑥(𝜇(𝑔1), 𝛼(𝑡1)) = 𝛽(𝑔1, 𝑡1) 

Also, 

𝛽(𝑔1, 𝑡1)
𝑛 = 𝛽(𝑔1

𝑛, 𝑡1
𝑛) = 𝑚𝑎𝑥(𝜇(𝑔1

𝑛), 𝛼(𝑡1
𝑛)) = 𝑚𝑎𝑥(𝜇(𝑔1), 𝛼(𝑡1)) = 𝛽(𝑔1, 𝑡1) 

Which implies the proof. 

Theorem. 

Let (𝐺, 𝜇), (𝑇, 𝛼) be two anti- fuzzy groups with 𝑓: 𝐺 → 𝑇 as a group homomorphism, for 𝜇́: 𝑓(𝐺) → [0,1] with: 

{
𝜇́(𝑓(𝑥)) = 𝜇(𝑥); 𝑥 ∉ 𝑘𝑒𝑟(𝑓)

𝜇́(𝑓(𝑥)) = 𝜇(𝑒); 𝑥 ∈ 𝑘𝑒𝑟(𝑓)
 

Then: 

1). (𝑓(𝐺), 𝜇́) is anti- fuzzy group. 

2). If 𝑥𝑛 ∉ 𝑘𝑒𝑟(𝑓) for all 𝑥 ∉ ker⁡(𝑓) and 𝐺 is n-potent anti- fuzzy group, then 𝑓(𝐺) is n-potent anti-fuzzy group. 

3). If 𝐻 is n-potent anti- fuzzy subgroup of 𝐺 with 𝑥𝑛 ∉ 𝑘𝑒𝑟(𝑓) for all 𝑥 ∈ 𝐻 − {𝑒}, then 𝑓(𝐻) is n-potent anti- 

fuzzy subgroup of 𝑓(𝐺). 
Proof. 

1). ∀𝑦1, 𝑦2 ∈ 𝑓(𝐺), there exists 𝑥1, 𝑥2 ∈ 𝐺 such that: 

{
𝑦1 = 𝑓(𝑥1)

𝑦2 = 𝑓(𝑥2)
 

If 𝑥1, 𝑥2 ∉ 𝑘𝑒𝑟(𝑓), then 𝜇́(𝑦1𝑦2) = 𝜇́(𝑓(𝑥1)𝑓(𝑥2)) = 𝜇́(𝑓(𝑥1𝑥2)) = 𝜇(𝑥1𝑥2) ≥ 𝑚𝑎𝑥(𝜇(𝑥1), 𝜇(𝑥2)) =

𝑚𝑎𝑥 (𝜇́(𝑓(𝑥1)), 𝜇́(𝑓(𝑥2))) 

If 𝑥1, 𝑥2 ∈ 𝑘𝑒𝑟(𝑓), then 𝑦1 = 𝑦2 = 𝑒𝐻, hence: 
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𝜇́(𝑦1𝑦2) = 𝜇́(𝑒𝐻) ≥ 𝑚𝑎𝑥(𝜇́(𝑦1), 𝜇́(𝑦2)) 

If 𝑥1 ∈ 𝑘𝑒𝑟(𝑓) and 𝑥2 ∉ 𝑘𝑒𝑟(𝑓), then 𝑥1𝑥2 ∉ 𝑘𝑒𝑟(𝑓) and 

𝜇́(𝑦1𝑦2) = 𝜇́(𝑓(𝑥1)𝑓(𝑥2)) = 𝜇́(𝑓(𝑥2)) = 𝜇(𝑥2) ≥ 𝑚𝑎𝑥 (𝜇́(𝑒𝐻), 𝜇́(𝑓(𝑥2))) 

Also,  

𝜇́(𝑦1
−1) = 𝜇́(𝑓(𝑥1

−1)) = 𝜇(𝑥1
−1) = 𝜇(𝑥1) = 𝜇(𝑓(𝑥1)) = 𝜇́(𝑦1) for 𝑥1 ∉ 𝑘𝑒𝑟(𝑓). 

For 𝑥1 ∈ 𝑘𝑒𝑟(𝑓), 𝜇́(𝑦1
−1) = 𝜇́(𝑓(𝑥1

−1)) = 𝜇́(𝑒) = 𝜇(𝑓(𝑥1)) = 𝜇(𝑦1) 

2). Let 𝑦 ∈ 𝑓(𝐺), then there exists 𝑥 ∈ 𝐺 such that 𝑦 = 𝑓(𝑥). 

𝜇́(𝑦𝑛) = 𝜇́(𝑓(𝑥𝑛)) = 𝜇(𝑥𝑛) = 𝜇(𝑥) = 𝜇́(𝑓(𝑥)) = 𝜇́(𝑦). 

Thus 𝑓(𝐺) is n-potent anti-fuzzy group. 

3). Let ℎ́ ∈ 𝑓(𝐻), then there exists ℎ ∈ 𝐻 such that ℎ́ = 𝑓(ℎ). 

 𝜇́(ℎ́𝑛) = 𝜇́(𝑓(ℎ𝑛)) = 𝜇(ℎ𝑛) = 𝜇(ℎ) = 𝜇́ (𝑓(ℎ́)) = 𝜇́(ℎ́). 

Thus 𝑓(𝐻) is an n-potent anti- fuzzy subgroup. 

 

3. Conclusion 

In this paper, we have defined for the first time the algebraic concept of n-potent fuzzy groups and n-potent anti-

fuzzy groups, where many related properties are presented such as the intersection of n-potent fuzzy groups, the 

product of n-potent anti fuzzy groups, and the factor groups formed by these structures. We encourage other 

researcher to study the solvability and poly-cyclic of n-potent fuzzy/anti-fuzzy groups. 
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