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 Abstract 

In this paper, the concept of Cartesian Product of t-intuitionistic multi fuzzy set, t-

intuitionistic multi fuzzy Subgroup of a group are defined and discussed some of their 

properties. 
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1  Introduction  

“In 1965, L.A. Zadeh[20] introduced the notion of fuzzy set of any non empty set. In 

1996, Bhakat [5] and Das[7] proposed the concept of an (∈ , ∈  ∨ 𝑞)-fuzzy subgroup. In 2003, 

Yuan et al. and Yuying Li ed al. [18,19] defined the notion of  (𝜆, 𝜇)-fuzzy subgroups, which 

is an extension of (∈ , ∈  ∨ 𝑞)-fuzzy subgroup. As in the case of fuzzy group, some 

counterparts of classic concepts can be found for (𝜆, 𝜇)-fuzzy subgroups. For instance, (𝜆, 𝜇)- 

fuzzy normal subgroups and (𝜆, 𝜇)-fuzzy quotient groups are defined and their elementary 

properties are investigated, and an equivalent characterization of (𝜆, 𝜇)-fuzzy normal 

subgroups was presented in [18,19]. However, there is much more research on (𝜆, 𝜇)-fuzzy 

subgroups if we consider rich results both in the classic group theory and the fuzzy group 

theory in the sense of Rosenfeld[11]. After several years, S.Sabu and 

T.V.Ramakrishnan[12,13] proposed the theory of multi fuzzy sets in terms of multi 

dimensional membership functions. Aktas. H and Cagman. N[1] proposed the  product of 

fuzzy subgroups of a group[2]. The notion of (𝜆, 𝜇)-multi fuzzy subgroup was introduced by 

the author[4]. R.Muthuraj ed al.[9] Proposed  anti product of multi fuzzy subgroups of a 

group. In this paper we define product of (𝜆, 𝜇)-multi fuzzy subgroups of a group and study 

some of their related properties.” 

2  Preliminaries  

In this section, we site the fundamental  definitions that will be used in the sequel. 

Definition 2.1[20] 

Let X be a non-empty set. A fuzzy subset A of  X is defined by a function A:X→[0,1]. 
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Definition 2.2 [12,13] 

“Let X be a non-empty set. A multi fuzzy set A in X is defined by the set  

𝐴 = {(𝑥, (𝐴1(𝑥), 𝐴2(𝑥),… , 𝐴𝑘(𝑥),… )), : 𝑥 ∈ 𝑋}.Where 𝐴𝑖: 𝑋 ⟶ [0,1]  𝑓𝑜𝑟 𝑎𝑙𝑙 𝑖.” 

Definition 2.3 [12,13] 

“Let X be a non-empty set. A  k-dimensional multi fuzzy set A in X is defined by the 

set  

𝐴 = {(𝑥, (𝐴1(𝑥), 𝐴2(𝑥),… , 𝐴𝑘(𝑥))), : 𝑥 ∈ 𝑋}. 

Where 𝐴𝑖: 𝑋 ⟶ [0,1]  𝑓𝑜𝑟  𝑖 = 1,2,3, . . , 𝑘.” 

Definition 2.4 [4] 

“Let 𝐴 be a fuzzy subset of 𝐺. Then a (𝜆, 𝜇)- fuzzy subset 𝐴(λ,μ) of a fuzzy set 𝐴 of 𝐺 

is defined as  𝐴(λ,μ) = (𝑥, 𝐴 ∨  𝜆 ∧  𝜇 ∶ 𝑥 ∈ 𝐺). 

Definition 2.5 [4] 

Let 𝐴 be a multi fuzzy subset of 𝐺. Then a (𝜆, 𝜇)- multi fuzzy subset 𝐴(λ,μ) of a fuzzy set 𝐴 of 

𝐺 is defined as 𝐴(λ,μ) = (𝑥, 𝐴 ∨  𝜆 ∧  𝜇 ∶ 𝑥 ∈ 𝐺).That is, 𝐴𝑖
(λi,μi) = (𝑥, 𝐴𝑖 ∨ 𝜆𝑖  ∧  𝜇𝑖 ∶ 𝑥 ∈ 𝐺) 

Clearly, a (0, 1)-multi fuzzy subset is just a multi fuzzy subset of 𝐺, and thus a (𝜆, 𝜇)- multi 

fuzzy subgroup is a generalization of fuzzy subgroup. Where (0, 1)-multi fuzzy subset 𝐴 is 

defined as 𝐴(0,1) = (𝐴𝑖
(0𝑖,1𝑖))  

Definition 2.6[4] 

“Let 𝐴(λ,μ) and 𝐵(λ,μ) be any two (𝜆, 𝜇)- multi fuzzy sets having the same dimension k of X. 

Then  

(𝑖). 𝐴(λ,μ) ⊆ 𝐵(λ,μ), iff 𝐴(λ,μ)(𝑥) ≤ 𝐵(λ,μ)(𝑥) forall 𝑥 ∈ 𝑋 

(𝑖𝑖). 𝐴(λ,μ) = 𝐵(λ,μ),iff 𝐴(λ,μ)(𝑥) = 𝐵(λ,μ)(𝑥) forall 𝑥 ∈ 𝑋 

(𝑖𝑖𝑖). ^𝐴(λ,μ) = {(𝑥, 1 − 𝐴(λ,μ)): 𝑥 ∈ 𝑋} 

(𝑖𝑣). 𝐴(λ,μ) ∩ 𝐵(λ,μ) = {(𝑥, (𝐴(λ,μ) ∩ 𝐵(λ,μ))(𝑥): 𝑥𝜖𝑋}, 

𝑤ℎ𝑒𝑟𝑒 (𝐴(λ,μ) ∩ 𝐵(λ,μ))(𝑥) = min{𝐴(λ,μ)(𝑥), 𝐵(λ,μ)(𝑥)} = min{𝐴𝑖
(λi,μi)(𝑥), 𝐵𝑖

(λi,μi)(𝑥)}  𝑓𝑜𝑟 𝑖

= 1,2, … , 𝑘  

(𝑣). 𝐴(λ,μ) ∪ 𝐵(λ,μ) = {(𝑥, 𝐴(λ,μ) ∪ 𝐵(λ,μ)(𝑥) ): 𝑥 ∈ 𝑋}, 

𝑤ℎ𝑒𝑟𝑒 (𝐴(λ,μ) ∪ 𝐵(λ,μ))(𝑥) = max {𝐴(λ,μ)(𝑥), 𝐵(λ,μ)(𝑥)}

= max{𝐴𝑖
(λi,μi)(𝑥), 𝐵𝑖

(λi,μi)(𝑥)}  𝑓𝑜𝑟 𝑖 = 1,2, … , 𝑘  

Here,  {𝐴𝑖
(λi,μi)(𝑥)}  and {𝐵𝑖

(λi,μi)(𝑥)}  represents the corresponding i
th

 position membership 

values of 𝐴(λ,μ) and 𝐵(λ,μ) respectively ( see the definition 4.6,in ref.[17]).” 

Definition 2.7 [4] 
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“For any three (MFSs  𝐴(λ,μ), 𝐵(λ,μ) and 𝐶(λ,μ), we have: 

1. Commutative Law : 𝐴(λ,μ) ∩ 𝐵(λ,μ) = 𝐵(λ,μ) ∩ 𝐴(λ,μ)  and  

 𝐴(λ,μ) ∪ 𝐵(λ,μ) = 𝐵(λ,μ) ∪ 𝐴(λ,μ) 

2. Idempotent Law : 𝐴(λ,μ) ∩ 𝐴(λ,μ) = 𝐴(λ,μ)  and  𝐴(λ,μ) ∪ 𝐴(λ,μ) = 𝐴(λ,μ)  

3. De Morgan’s Law : ¬(𝐴(λ,μ) ∪ 𝐵(λ,μ)) = ¬(𝐴(λ,μ) ∩ ¬𝐵(λ,μ)) 𝑎𝑛𝑑  ¬(𝐴(λ,μ) ∩ 𝐵(λ,μ)) =

¬(𝐴(λ,μ) ∪ ¬𝐵(λ,μ)) 

4. Associative Law : 𝐴(λ,μ) ∪ (𝐵(λ,μ) ∪ 𝐶(λ,μ)) = (𝐴(λ,μ) ∪ 𝐵(λ,μ)) ∪ 𝐶(λ,μ)  and  𝐴(λ,μ) ∩

(𝐵(λ,μ) ∩ 𝐶(λ,μ)) = (𝐴(λ,μ) ∩ 𝐵(λ,μ)) ∩ 𝐴(λ,μ) 

5. Distributive Law : 𝐴(λ,μ) ∪ (𝐵(λ,μ) ∩ 𝐶(λ,μ)) = (𝐴(λ,μ) ∪ 𝐵(λ,μ)) ∩ (𝐴(λ,μ) ∩ 𝐶(λ,μ)) and     

𝐴(λ,μ) ∩ (𝐵(λ,μ) ∪ 𝐶(λ,μ)) = (𝐴(λ,μ) ∩ 𝐵(λ,μ)) ∪ (𝐴(λ,μ) ∩ 𝐶(λ,μ))” 

Definition 2.8 [4] 

“Let 𝐴(λ,μ) = {(𝑥, 𝐴(λ,μ)(𝑥)): 𝑥𝜖𝑋}  be a (λ, μ) − MFS of dimension k and let 𝛼 =

(𝛼1, 𝛼2, … , 𝛼𝑘) ∈ [0,1]
𝑘, where each 𝛼𝑖 ∈ [0,1] for all i. Then the 𝛼 − 𝑐𝑢𝑡 of 𝐴(λ,μ) is the set 

of all x such that 𝐴𝑖
(λi,μi)(𝑥) ≥ 𝛼𝑖 , ∀𝑖 and is denoted by [𝐴(λ,μ)](𝛼). Clearly it is a crisp set.” 

Definition 2.9 [4] 

“Let 𝐴(λ,μ) = {(𝑥, 𝐴(λ,μ)(𝑥)): 𝑥𝜖𝑋}  be a (λ, μ) − MFS of dimension k and let 𝛼 =

(𝛼1, 𝛼2, … , 𝛼𝑘) ∈ [0,1]
𝑘,where each 𝛼𝑖 ∈ [0,1 for all i. Then the 𝑠𝑡𝑟𝑜𝑛𝑔  𝛼 − 𝑐𝑢𝑡 of 𝐴(λ,μ) is 

the set of all x such that 𝐴𝑖
(λ,μ)(𝑥) > 𝛼𝑖,∀𝑖 and is denoted by [𝐴(λ,μ)]𝛼∗ . Clearly  it is also a 

crisp set.” 

Theorem 2.10 [4] 

Let 𝐴 and 𝐵 are any two (λ, μ) −MFSs of dimension k taken from a non –empty set X. Then 

𝐴 ⊆ 𝐵 if and only if [𝐴(λ,μ)](𝛼) ⊆ [𝐵(λ,μ)](𝛼)for every ∈ [0,1]𝑘 . 

Definition 2.11 [4] 

“ A MFS 𝐴 of a group G is said to be a (𝜆, 𝜇)-multi fuzzy sub group of G ((𝜆, 𝜇)-MFSG), if it 

satisfies the following: For λ, μ ∈ [0,1]𝑘, 0 ≤ λi ≤ μi ≤ 1, 0 ≤ λi + μi ≤ 1  

(𝑖)  𝐴(𝑥𝑦) ∨  𝜆 ≥ min {𝐴(𝑥), 𝐴(𝑦)} ∧  𝜇 

(𝑖𝑖) 𝐴(𝑥−1) ∨  𝜆 ≥ 𝐴(𝑥) ∧  𝜇 for all 𝑥, 𝑦 ∈ 𝐺. That is,   

(𝑖)  𝐴𝑖(𝑥𝑦) ∨ 𝜆𝑖  ≥ min {𝐴𝑖(𝑥), 𝐴𝑖(𝑦)} ∧  𝜇𝑖 

(𝑖𝑖) 𝐴𝑖(𝑥
−1) ∨ 𝜆𝑖 ≥ 𝐴𝑖(𝑥) ∧ 𝜇𝑖 for all 𝑥, 𝑦 ∈ 𝐺.  

Clearly, a (0, 1)-multi fuzzy subgroup is just a multi fuzzy subgroup of 𝐺,and thus a (𝜆, 𝜇)- 

multi fuzzy subgroup is a generalization of multi fuzzy subgroup”.  
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An alternative definition for (𝜆, 𝜇)-MFG is as follows: 

Definition 2.12 [4] 

“A MFS 𝐴 of a group G is said to be a (𝜆, 𝜇)-multi-fuzzy sub group of G ((𝜆, 𝜇)-MFSG), if it 

satisfies. 

 𝐴(𝑥𝑦−1) ∨  𝜆 ≥ min {𝐴(𝑥), 𝐴(𝑦)} ∧  𝜇  for all x,y ∈ 𝐺  

Where, 𝐴(𝑥𝑦−1) ∨  𝜆 = (𝐴1(𝑥𝑦
−1) ∨ 𝜆1, 𝐴2(𝑥𝑦

−1) ∨ 𝜆2, … , 𝐴𝑘(𝑥𝑦
−1) ∨ 𝜆𝑘)  and 

min{𝐴(𝑥), 𝐴(𝑦)} ∧  𝜇 =

(min{𝐴1(𝑥), 𝐴1(𝑦)} ∧  𝜇1, min{𝐴2(𝑥), 𝐴2(𝑦)} ∧  𝜇2, … ,min{𝐴𝑘(𝑥), 𝐴𝑘(𝑦)} ∧  𝜇𝑘)  for all 

𝑥, 𝑦 𝑎𝑛𝑑 𝑥𝑦−1 in 𝐺.” 

Definition 2.13 [4]  

“A (𝜆, 𝜇) − MFSG 𝐴(𝜆,𝜇) of a group G is said to be an (𝜆, 𝜇) −multi fuzzy normal subgroup 

((𝜆, 𝜇) − 𝑀𝐹𝑁𝑆𝐺)  of G, it satisfies  

𝐴(𝜆,𝜇)(𝑥𝑦) = 𝐴(𝜆,𝜇)(𝑦𝑥) 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥, 𝑦 ∈ 𝐺  ” 

3. Main Result 

 

3.1 Definition  

“For 𝑖 = 1,2, … , 𝑛. Let 𝐴𝑖
(𝜆𝑖,𝜇𝑖) be n (𝜆, 𝜇)-multi fuzzy subgroup of order m on a group 𝐺𝑖 . 

Then the (𝜆, 𝜇) −membership function of the product  (𝐴1
(𝜆1,𝜇1)x 𝐴2

(𝜆2,𝜇2)x… x 𝐴𝑛
(𝜆𝑛,𝜇𝑛)) in 

𝐺 = 𝐺1 x 𝐺2 x… x 𝐺𝑛 is defined by  

(𝐴1
(𝜆1,𝜇1)x 𝐴2

(𝜆2,𝜇2)x… x 𝐴𝑛
(𝜆𝑛,𝜇𝑛)) (𝑥1, 𝑥2, … , 𝑥𝑛) 

= (𝐴1
(𝜆1,𝜇1)(𝑥1) ∧ 𝐴2

(𝜆2,𝜇2)(𝑥2) ∧ … . .∧ 𝐴𝑛
(𝜆𝑛,𝜇𝑛)(𝑥𝑛)) 

= (𝐴11
(𝜆1,𝜇1)(𝑥1) ∧ 𝐴21

(𝜆1,𝜇1)(𝑥2) ∧ … . .∧ 𝐴𝑛1
(𝜆1,𝜇1)(𝑥𝑛),… , (𝐴1𝑚

(𝜆𝑚,𝜇𝑚)(𝑥1) ∧

𝐴2𝑚
(𝜆𝑚,𝜇𝑚)(𝑥2) ∧ … . .∧ 𝐴𝑛𝑚

(𝜆𝑚,𝜇𝑚)(𝑥𝑛)) for all (𝑥1, 𝑥2, 𝑥3, … , 𝑥𝑛) ∈ 𝐺1 x 𝐺2 x… x 𝐺𝑛.” 

 

3.2 Definition  

“Let 𝐴(𝜆,𝜇) and 𝐵(𝜆,𝜇)  be two (𝜆, 𝜇)-multi fuzzy subsets of order 𝑚 of the groups 𝐺  and 𝐻 

respectively. Then the anti Cartesian product of the (𝜆, 𝜇) −MFSGs  𝐴(𝜆,𝜇)  and 𝐵(𝜆,𝜇) 

denoted as (𝐴(𝜆,𝜇) x 𝐵(𝜆,𝜇))(𝑥, 𝑦) = (𝐴1
(𝜆1,𝜇1) (𝑥) ∨ 𝐵1

(𝜆1,𝜇1) (𝑦), 𝐴2
(𝜆2,𝜇2) (𝑥) ∨

𝐵2
(𝜆2,𝜇2) (𝑦),… , 𝐴𝑚

(𝜆𝑚,𝜇𝑚) (𝑥) ∨ 𝐵𝑚
(𝜆𝑚,𝜇𝑚) (𝑦)) 

for all 𝑥, 𝑦 ∈ 𝐺 × 𝐻” 
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3.3 Definition  

“A (𝜆, 𝜇)-multi fuzzy subgroup 𝐴(𝜆,𝜇) of a group 𝐺 is said to be conjugate to a (𝜆, 𝜇)- multi 

fuzzy subgroup 𝐵(𝜆,𝜇)  of 𝐺  if there exits 𝑥  in 𝐺  such that for all 𝑔  in ,  𝐴(𝜆,𝜇) (𝑔) =

𝐴(𝜆,𝜇)(𝑥𝑔𝑥−1) .” 

 

3.4 Definition  

“Let 𝐴1
(𝜆,𝜇), 𝐴2

(𝜆,𝜇), … , 𝐴𝑛
(𝜆,𝜇)

 be n (𝜆, 𝜇) -multi anti fuzzy subgroups of order 𝑚  of 

𝐺1, 𝐺2, … , 𝐺𝑛 respectively. Then the membership function of anti product of (𝜆, 𝜇)-multi anti 

fuzzy subgroups 𝐴1
(𝜆,𝜇), 𝐴2

(𝜆,𝜇), … . , 𝐴𝑛
(𝜆,𝜇)

 is defined as,  (𝐴1
(𝜆,𝜇) × 𝐴2

(𝜆,𝜇) × …×

 𝐴𝑛
(𝜆,𝜇))(𝑥1, 𝑥2, … , 𝑥𝑛) = 

(𝐴11
(𝜆1,𝜇1)  (𝑥) ∨ 𝐴21

(𝜆1,𝜇1) (𝑥) ∨ …∨ 𝐴𝑛1
(𝜆1,𝜇1) (𝑥𝑛 ), 𝐴12

(𝜆2,𝜇2)( 𝑥1) ∨  𝐴22
(𝜆2,𝜇2)(𝑥2) 

∨ …𝐴𝑛2
(𝜆2,𝜇2)(𝑥𝑛),… , 𝐴1𝑚

(𝜆𝑚,𝜇𝑚) (𝑥1) ∨ 𝐴2𝑚
(𝜆𝑚,𝜇𝑚)(𝑥2) ∨ …∨ 𝐴𝑚𝑚

(𝜆𝑚,𝜇𝑚)(𝑥𝑛))  

 for all (𝑥1, 𝑥2. . , 𝑥𝑛) ∈ 𝐺1 × 𝐺1 × …× 𝐺𝑛.” 

 

3.5 Theorem 

“Let 𝐴(𝜆,𝜇) and 𝐵(𝜆,𝜇) be t-intuitionistic multi fuzzy subsets of order 𝑚 of the groups 𝐺 and 𝐻 

respectively. Suppose that 𝑒  and 𝑒′  are the neutral dements of 𝐺  and 𝐻  respectively. If 

𝐴(𝜆,𝜇) × 𝐵(𝜆,𝜇)  is a (𝜆, 𝜇)-multi fuzzy subgroup of 𝐺 × 𝐻, then at least one of the following 

two statements must hold. 

 

(i) 𝐵(𝜆,𝜇)(𝑒′) ≥ 𝐴(𝜆,𝜇)(𝑥) , ∀ 𝑥 in 𝐺  

(ii) 𝐴(𝜆,𝜇)(𝑒) ≥ 𝐵(𝜆,𝜇)(𝑦)  , ∀ 𝑦 in 𝐻 ” 

 

Proof: 

“Let 𝐴(𝜆,𝜇) × 𝐵(𝜆,𝜇)  be a (𝜆, 𝜇) -multi fuzzy subgroup of order 𝑚  of 𝐺 × 𝐻.  By 

Contraposition, suppose that none of the statements above (i) and (ii) holds. Then we can find 

a in 𝐺 and b in 𝐻 such that  

𝐴(𝜆,𝜇)(𝑎) > 𝐵(𝜆,𝜇)(𝑒 ′) and 

𝐵(𝜆,𝜇)(𝑏) > 𝐴(𝜆,𝜇)(𝑒). we have  

(𝐴(𝜆,𝜇) × 𝐵(𝜆,𝜇))(𝑎, 𝑏) = 𝐴(𝜆,𝜇)(𝑎) ∧ 𝐵(𝜆,𝜇)(𝑏) 

                              ≥ 𝐵(𝜆,𝜇)(𝑒 ′) ∧ 𝐴(𝜆,𝜇)(𝑒) 
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                             = 𝐴(𝜆,𝜇)(𝑒) ∧ 𝐵(𝜆,𝜇)(𝑒 ′) 

                               = (𝐴(𝜆,𝜇) × 𝐵(𝜆,𝜇)) (𝑒, 𝑒 ′) 

Thus  𝐴(𝜆,𝜇) × 𝐵(𝜆,𝜇)  is not a(𝜆, 𝜇)- multi Fuzzy subgroup of 𝐺 × 𝐻. 

 

Hence, either (i) or (ii) is true.” 

 

3.6 Theorem 

“Let 𝐴(𝜆,𝜇) and 𝐵(𝜆,𝜇) be (𝜆, 𝜇)-multi Fuzzy subsets of the groups 𝐺 and 𝐻 respectively such 

that 𝐴(𝜆,𝜇)(𝑥) ≤ 𝐵(𝜆,𝜇)(𝑒 ′) , ∀ 𝑥 in 𝐺, 𝑒′ being neutral element of 𝐻. If 𝐴(𝜆,𝜇)  ×  𝐵(𝜆,𝜇) is a t-

intuitionistic multi fuzzy subgroup of 𝐺 ×  𝐻,  then  𝐴(𝜆,𝜇) is a (𝜆, 𝜇) − 𝑀𝐹𝑆𝐺 of 𝐺.” 

 

Proof: 

“If  𝐴(𝜆,𝜇) x 𝐵(𝜆,𝜇) is a (𝜆, 𝜇) -multi fuzzy subgroup of 𝐺 × 𝐻  and 𝑥, 𝑦 ∈ 𝐺  then 

(𝑥, 𝑒 ′), (𝑦, 𝑒 ′) ∈ 𝐺 × 𝐻. Now, using the property 𝐴(𝜆,𝜇)(𝑥) ≤ 𝐵(𝜆,𝜇)(𝑒 ′)∀ 𝑥 in 𝐺 we get  

𝐴(𝜆,𝜇)(𝑥𝑦) =  𝐴(𝜆,𝜇)(𝑥𝑦) ∧ 𝐵(𝜆,𝜇)(𝑒 ′𝑒′) 

              = (𝐴(𝜆,𝜇) x 𝐵(𝜆,𝜇))(𝑥, 𝑒 ′)(𝑦, 𝑒 ′) 

              ≥ (𝐴(𝜆,𝜇) x 𝐵(𝜆,𝜇))(𝑥, 𝑒 ′) ∧ (𝑦, 𝑒 ′) 

              = 𝐴(𝜆,𝜇)(𝑥) ∧ 𝐵(𝜆,𝜇)(𝑒′) ∧ 𝐴(𝜆,𝜇)(𝑦) ∧ 𝐵(𝜆,𝜇)(𝑒′) 

              = 𝐴(𝜆,𝜇)(𝑥) ∧ 𝐴(𝜆,𝜇)(𝑦) 

Also, 𝐴(𝜆,𝜇)(𝑥−1) = 𝐴(𝜆,𝜇)(𝑥−1) ∧ 𝐵(𝜆,𝜇)(𝑒 ′−1) = (𝐴(𝜆,𝜇) × 𝐵(𝜆,𝜇)) (𝑥−1, 𝑒 ′
−1
) 

(𝐴(𝜆,𝜇) x 𝐵(𝜆,𝜇))(𝑥, 𝑒 ′)−1 = (𝐴(𝜆,𝜇) x 𝐵(𝜆,𝜇))(𝑥, 𝑒 ′) = 𝐴(𝜆,𝜇)(𝑥) ∧ 𝐵(𝜆,𝜇)(𝑒 ′) =  𝐴(𝜆,𝜇)(𝑥) 

Hence 𝐴(𝜆,𝜇) is a (𝜆, 𝜇)-multi fuzzy subgroup of 𝐺.” 

 

3.7 Theorem 

 

“Let A^((λ,μ) ) and B^((λ,μ) ) be (λ,μ)-multi fuzzy subsets of the groups G and H 

respectively, such that B^((λ,μ) ) (x)≤A^((λ,μ) ) (e) ,∀ x∈H,e being neutral clement of G. If  

A^((λ,μ) )  × B^((λ,μ) ) is a (λ,μ)-multi fuzzy subgroup of G×H,, Then  B^((λ,μ) ) is a (λ,μ)-

multi fuzzy subgroup of H.” 

Proof: 

“If A^((λ,μ) )  × B^((λ,μ) ) is a (λ,μ)-multi fuzzy subgroup of G×H, and x,y∈G. Then 

(x,e),(y,e)∈G×H. Now, using the property A^((λ,μ) ) (e)≥B^((λ,μ) ) (y,∀ y in H 
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we get, B^((λ,μ) )  (xy)=B^((λ,μ) )  (xy)∧A^((λ,μ) )  (ee) 

                             = (𝐵(𝜆,𝜇)  ×  𝐴(𝜆,𝜇))(𝑥, 𝑒)(𝑦, 𝑒) 

                ≥ (𝐵(𝜆,𝜇)  × 𝐵(𝜆,𝜇))(𝑥, 𝑒) ∧ (𝐵(𝜆,𝜇)  ×  𝐴(𝜆,𝜇))(𝑦, 𝑒) 

               = 𝐵(𝜆,𝜇) (𝑥) ∧ 𝐴(𝜆,𝜇)(𝑒) ∧ 𝐵(𝜆,𝜇) (y) ∧ 𝐴(𝜆,𝜇) (𝑒) 

             = 𝐵(𝜆,𝜇)(𝑥) ∧ 𝐵(𝜆,𝜇)(𝑦) 

Also,𝐵(𝜆,𝜇) (𝑦−1) = 𝐵(𝜆,𝜇) (𝑦−1) ∧  𝐵(𝜆,𝜇)(𝑒−1) 

                 = (𝐵(𝜆,𝜇)  ×  𝐴(𝜆,𝜇))(𝑦−1, 𝑒−1 ) 

                   = (𝐵(𝜆,𝜇)  ×  𝐴(𝜆,𝜇))(𝑦, 𝑒 )−1 

                 = (𝐵(𝜆,𝜇)  ×  𝐴(𝜆,𝜇)) (𝑦, 𝑒) 

                   = 𝐵(𝜆,𝜇) (𝑦) ∧ 𝐴(𝜆,𝜇) (𝑒) =  𝐵(𝜆,𝜇) (𝑦) 

Hence, 𝐵(𝜆,𝜇) is a (𝜆, 𝜇)- multi fuzzy subgroup of 𝐻.” 

 

3.8 Corollary: 

“Let 𝐴(𝜆,𝜇)  and 𝐵(𝜆,𝜇)  be t-intuitionistic multi fuzzy subsets of the groups 𝐺  and 𝐻  respectively. If 

𝐴(𝜆,𝜇)  × 𝐵(𝜆,𝜇)  is a (𝜆, 𝜇)-multi fuzzy subgroup of 𝐺 × 𝐻, then either A(𝜆,𝜇) is a (𝜆, 𝜇)- multi fuzzy 

subgroup of 𝐺or Β(𝜆,𝜇) is a (𝜆, 𝜇)-multi fuzzy subgroup of H.” 

 

3.9 Remark:  

Let Α(𝜆,𝜇)  and Β(𝜆,𝜇)  be (𝜆, 𝜇)- multi fuzzy subsets of the groups 𝐺  and 𝐻  respectively.If Α(𝜆,𝜇)  ×

 Β(𝜆,𝜇)  is a (𝜆, 𝜇)-multi fuzzy subgroup of 𝐺 × 𝐻, then it is not necessary that both Α(𝜆,𝜇) and B(𝜆,𝜇) 

should be (𝜆, 𝜇)-multi fuzzy subgroups of 𝐺 and 𝐻 respectively. 

 

3.10 Example: 

“Let 𝐺 = {𝑒, 𝑎}, where 𝑎2 = 𝑒, let 𝐻 be the Klein four – group and 

 𝐻 = {𝑒′, 𝑥, 𝑦, 𝑥𝑦}, Where 𝑥2 = 𝑒′ = 𝑦2 and 𝑥𝑦 = 𝑦𝑥. 

Then 𝐺 × 𝐻 = {(𝑒, 𝑒′), (𝑒, 𝑥), (𝑒, 𝑦), (𝑒, 𝑥𝑦), (𝑎, 𝑒′) , (𝑎, 𝑥), (𝑎, 𝑦), (𝑎, 𝑥𝑦)}   

Let 𝐴 = {< 𝑒, (0.6, 0.7, 0.4) >< 𝑎, (0.5, 0.4, 0.7) >}  

      B = { < 𝑒′, (0.8, 0.9, 0.9) >, < 𝑥, (0.1, 0.2, 0.4) >, 

               < 𝑦, (0.6, 0.5, 0.4) >, < 𝑥𝑦, (0.5, 0.6, 0.4) >} . 
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Then, A x B =

{
 
 
 
 

 
 
 
 
(e, e′), (0.6, 0.7, 0.4)
(𝑒, 𝑥), (0.1, 0.2, 0.4)
(e, y), (0.6, 0.5, 0.4)

(𝑒, 𝑥𝑦), (0.5, 0.6, 0.4)

(𝑎, 𝑒′), (0.5, 0.4, 0.7)
(𝑎, 𝑥), (0.1, 0.2,0.4)
(𝑎, 𝑦), (0.5, 0.4, 0.4)

(𝑎, 𝑥𝑦), (0.5, 0.4, 0.4)}
 
 
 
 

 
 
 
 

 

 

Let 𝜆 = (0.1,0.2,0.5) and 𝜇 = (0.8,0.7,0.4). Then,   Α(𝜆,𝜇) = {< 𝑒, (0.6, 0.7, 0.6), (0.4, 0.3, 0.4) ><

𝑎, (0.5, 0.4, 0.7), (0.5, 0.6, 0.3) >}  

B(𝜆,𝜇) = { < 𝑒′, (0.8, 0.9, 0.9), (0.2, 0.1, 0.1) >, < 𝑥, (0.2, 0.3, 0.6), (0.8, 0.7, 0.4) >, 

< 𝑦, (0.6, 0.5, 0.6), (0.4, 0.5, 0.4) >, < 𝑥𝑦, (0.5, 0.6, 0.6), (0.5, 0.4, 0.4) >}  

Α
(𝜆,𝜇) x B(𝜆,𝜇) =

{
 
 
 
 

 
 
 
 
(e, e′), (0.6, 0.7, 0.6)
(𝑒, 𝑥), (0.2, 0.3, 0.6)
(e, y), (0.5, 0.6, 0.5)

(𝑒, 𝑥𝑦), (0.5, 0.6, 0.6)

(𝑎, 𝑒′), (0.5, 0.4, 0.7)
(𝑎, 𝑥), (0.2, 0.2,0.6)
(𝑎, 𝑦), (0.5, 0.5, 0.6)

(𝑎, 𝑥𝑦), (0.5, 0.5, 0.6)}
 
 
 
 

 
 
 
 

 

Here Α(𝜆,𝜇) x B(𝜆,𝜇) is a (𝜆, 𝜇)-multi fuzzy subgroup of 𝐺 ×𝐻, Even though 𝐴2
(𝜆,𝜇) is not (𝜆, 𝜇) −

𝐹𝑆𝐺  and 𝐵3
(𝜆,𝜇)  is not (𝜆, 𝜇) − 𝐹𝑆𝐺.  Because, 0.3 = 𝐵2

(𝜆,𝜇)(𝑥) = 𝐵2
(𝜆,𝜇)(𝑥. 𝑦𝑦) ≱ 𝐵2

(𝜆,𝜇)(𝑥𝑦) ∧

𝐵2
(𝜆,𝜇)(𝑦) =  0.5 

And, 0.6 = 𝐴3
(𝜆,𝜇)(𝑎. 𝑎) ≱ 𝐴3

(𝜆,𝜇)(𝑎) ∧ 𝐴3
(𝜆,𝜇)(𝑎) = 0.7 ∧ 0.7 = 0.7” 

 

3.11 Theorem: 

“Let Α(𝜆,𝜇)  and B(𝜆,𝜇)  be two (𝜆, 𝜇) -multi fuzzy subgroups of 𝐺  and 𝐻  respectively, then 

Α(𝜆,𝜇) x Bt(𝜆, 𝜇) is a (𝜆, 𝜇)-multi fuzzy subgroup of 𝐺 × 𝐻” 

 

Proof: 

“Let (𝑎, 𝑏), (𝑐, 𝑑), (𝑎−1, 𝑏−1) ∈ 𝐺 × 𝐻. 

Then  

 (Α(𝜆,𝜇) x B(𝜆,𝜇))((𝑎, 𝑏), (𝑐, 𝑑)) = (Α(𝜆,𝜇) x B(𝜆,𝜇))(𝑎𝑐, 𝑏𝑑) 

                                                       = Α(𝜆,𝜇)(𝑎𝑐) ∧ B(𝜆,𝜇)(𝑏𝑑) 

                                                       ≥ Α(𝜆,𝜇)(𝑎) ∧ Α(𝜆,𝜇)(𝑐) ∧ B(𝜆,𝜇)(𝑏) ∧ B(𝜆,𝜇)(𝑑) 

                                                       = Α(𝜆,𝜇)(𝑎) ∧ B(𝜆,𝜇)(𝑏) ∧ Α(𝜆,𝜇)(𝑐) ∧ B(𝜆,𝜇)(𝑑) 

                                                       = (Α(𝜆,𝜇) x B(𝜆,𝜇))(𝑎, 𝑏) ∧ (Α(𝜆,𝜇) x B(𝜆,𝜇))(𝑐, 𝑑) 

And (Α(𝜆,𝜇) x B(𝜆,𝜇))((𝑎, 𝑏)) = Α(𝜆,𝜇)(𝑎) ∧ B(𝜆,𝜇)(𝑏) 
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                                     = Α(𝜆,𝜇)(𝑎−1) ∧ B(𝜆,𝜇)(𝑏−1) = Α(𝜆,𝜇) x B(𝜆,𝜇)(𝑎−1, 𝑏−1) 

                                      = (Α(𝜆,𝜇) x B(𝜆,𝜇))(𝑎, 𝑏)−1” 

𝟑. 𝟏𝟐 Theorem: 

“Let 𝐴(𝜆,𝜇) be a (𝜆, 𝜇)- multi fuzzy subgroup of a group 𝐺 and 𝐴(𝜆,𝜇) be conjugate to a (𝜆, 𝜇)- multi 

fuzzy subgroup 𝛼 𝑜𝑓 𝐺. And 𝐵(𝜆,𝜇) be a another one (𝜆, 𝜇)-multi fuzzy subgroup of a group 𝐻 and 

𝐵(𝜆,𝜇) − be conjugate to a (𝜆, 𝜇)-multi fuzzy subgroup 𝛽 of 𝐻. Then  the(𝜆, 𝜇)-multi fuzzy subgroup 

of a group 𝐴(𝜆,𝜇)x 𝐵(𝜆,𝜇) of 𝐺 × 𝐻 is conjugate to the (𝜆, 𝜇)-multi fuzzy subgroup 𝛼 × 𝛽 of 𝐺 × 𝐻.” 

 

𝐏𝐫𝐨𝐨𝐟: 

“Let the (𝜆, 𝜇)-multi fuzzy subgroups 𝐴(𝜆,𝜇)  and 𝐵(𝜆,𝜇)  of a groups of  𝐺  and 𝐻  respectively are 

conjugate to a (𝜆, 𝜇)-multi fuzzy subgroups 𝛼 and 𝛽 of a groups 𝐺 and 𝐻 respectively. Then there 

exists 𝑥 in 𝐺 and 𝑔 in 𝐻 such that , for all 𝑔 in 𝐺 and ℎ in 𝐻, 

𝐴(𝜆,𝜇) (𝑔) =  𝛼(𝑥−1𝑔𝑥) , 𝐵(𝜆,𝜇)(ℎ) =  𝛽(𝑦−1ℎ𝑦)  

Now, 

(𝐴(𝜆,𝜇) x 𝐵(𝜆,𝜇))(𝑔, ℎ) = 𝐴(𝜆,𝜇)(𝑔) ∧ 𝐵(𝜆,𝜇)(ℎ) = 𝛼(𝑥−1𝑔𝑥) ∧ 𝛽(𝑦−1ℎ𝑦) 

(𝐴(𝜆,𝜇) x 𝐵(𝜆,𝜇))(𝑔, ℎ) = (𝛼 x 𝛽)(𝑥−1𝑔𝑥), (𝑦−1ℎ𝑦) 

Hence, the 𝐴(𝜆,𝜇)-multi fuzzy subgroup 𝐴𝐴
(𝜆,𝜇)
x 𝐵𝐴

(𝜆,𝜇)
  of 𝐺 × 𝐻 is conjugate to the 𝐴(𝜆,𝜇)-multi fuzzy 

subgroup of 𝛼 x 𝛽 of 𝐺 × 𝐻.” 

 

3.13 Theorem  

“If 𝐴(𝜆,𝜇) is a (𝜆, 𝜇)-multi fuzzy subgroup of a group 𝐺 and 𝐵(𝜆,𝜇)  be a (𝜆, 𝜇)-multi fuzzy subset of a 

group 𝐺. If 𝐴(𝜆,𝜇) and 𝐵(𝜆,𝜇) are conjugate (𝜆, 𝜇)-multi fuzzy subsets of the group 𝐺, then 𝐵(𝜆,𝜇) is a 

(𝜆, 𝜇)- multi fuzzy subgroup of group 𝐺.” 

Proof: 

“Let 𝐴(𝜆,𝜇) be a (𝜆, 𝜇)-multi fuzzy subgroup of a group 𝐺 and 𝐵(𝜆,𝜇) be a (𝜆, 𝜇)-multi fuzzy subset of 

a group 𝐺 and, let 𝐴(𝜆,𝜇) and 𝐵(𝜆,𝜇) be conjugate (𝜆, 𝜇)-multi fuzzy subsets of the group 𝐺. 

To prove 𝐵(𝜆,𝜇) is a (𝜆, 𝜇)-fuzzy subgroup of the group 𝐺. 

Let 𝑥, 𝑦 ∈ 𝐺, then 𝑥𝑦−1 ∈ 𝐺 

Now, 𝐵(𝜆,𝜇)(𝑥𝑦−1) = 𝐴(𝜆,𝜇) (𝑔−1𝑥𝑦−1𝑔),  for some 𝑔 ∈ 𝐺 

                  = 𝐴(𝜆,𝜇)(𝑔−1𝑥𝑔𝑔−1𝑦−1𝑔 ) 

                     =  𝐴(𝜆,𝜇)((𝑔−1𝑥𝑔)(𝑔−1𝑦−1𝑔 ))   

                      =  𝐴(𝜆,𝜇)((𝑔−1𝑥𝑔) (𝑔−1𝑦𝑔)−1) 

                      ≥ 𝐴(𝜆,𝜇)(𝑔−1𝑥𝑔) ∧ 𝐴(𝜆,𝜇)(𝑔−1𝑦𝑔)−1 

                       ≥ 𝐴(𝜆,𝜇)(𝑔−1𝑥𝑔) ∧ 𝐴(𝜆,𝜇)(𝑔−1𝑦𝑔),Since 𝐴(𝜆,𝜇)  is a (𝜆, 𝜇) − 𝑀𝐹𝑆 of 𝐺. 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 2448-2460 

Received 25 April 2021; Accepted 08 May 2021. 

 

http://annalsofrscb.ro         2457 

                      = 𝐵(𝜆,𝜇) (𝑥) ∧ 𝐵(𝜆,𝜇)(𝑦) 

Therefore  𝐴(𝜆,𝜇) and 𝐵(𝜆,𝜇) are conjugate (𝜆, 𝜇)-multi fuzzy subsets of the group 𝐺. 

Also,  𝐵(𝜆,𝜇)(𝑥𝑦−1) ≥ 𝐵(𝜆,𝜇)(𝑥) ∧ 𝐵(𝜆,𝜇)(𝑦) . 

Hence 𝐵(𝜆,𝜇) is a (𝜆, 𝜇)-multi fuzzy subgroup of the group 𝐺.” 

 

3.14 Theorem 

Let 𝐴1
(𝜆1,𝜇1), 𝐴2

(𝜆2,𝜇2), . . , 𝐴𝑛
(𝜆𝑛,𝜇𝑛) be (𝜆, 𝜇)-multi fuzzy subgroup of 𝐺1, 𝐺2, … , 𝐺𝑛  respectively. 

Then 𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2),×. . , .× 𝐴𝑛
(𝜆𝑛,𝜇𝑛) is a (𝜆, 𝜇)-multi fuzzy subgroup of 𝐺1x 𝐺2x…x 𝐺𝑛. 

Proof: 

Let 𝐴1
(𝜆1,𝜇1), 𝐴2

(𝜆2,𝜇2), . . , 𝐴𝑛
(𝜆𝑛,𝜇𝑛) be a (𝜆, 𝜇)-multi fuzzy subgroup of same order of 𝐺1, 𝐺2, … . , 𝐺𝑛  

respectively. Then 

(𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) ×. . , .× 𝐴𝑛
(𝜆𝑛,𝜇𝑛)) ((𝑥1, 𝑥2, 𝑥3, … , 𝑥𝑛)(𝑦1, 𝑦2, … . , 𝑦𝑛)) 

= (𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) ×. . , .× 𝐴𝑛
(𝜆𝑛,𝜇𝑛)) (𝑥1𝑦1, 𝑥2𝑦2, … . , 𝑥𝑛𝑦𝑛) 

= 𝐴1
(𝜆1,𝜇1)(𝑥1𝑦1) ∧ 𝐴1

(𝜆1,𝜇1)(𝑥2𝑦2) ∧ …∧ 𝐴1
(𝜆1,𝜇1)(𝑥𝑛𝑦𝑛) 

≥ 𝐴1
(𝜆1,𝜇1)(𝑥1) ∧ 𝐴1

(𝜆1,𝜇1)(𝑦1) ∧ 𝐴2
(𝜆2,𝜇2)(𝑥2) ∧ 𝐴2

(𝜆2,𝜇2)(𝑦2) ∧ …∧ 𝐴𝑛
(𝜆𝑛,𝜇𝑛)(𝑥𝑛) ∧ 𝐴𝑛

(𝜆𝑛,𝜇𝑛)(𝑦𝑛) 

≥ (𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) ×. . .× 𝐴𝑛
(𝜆𝑛,𝜇𝑛))(𝑥1, 𝑥2, … , 𝑥𝑛) ∧ (𝐴1

(𝜆1,𝜇1) × 𝐴2
(𝜆2,𝜇2) ×. . , .

× 𝐴𝑛
(𝜆𝑛,𝜇𝑛))(𝑦1, 𝑦2, … , 𝑦𝑛) 

 

Also,(𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) ×. . .× 𝐴𝑛
(𝜆𝑛,𝜇𝑛))((𝑥1, 𝑥2, 𝑥3… , 𝑥𝑛)

−1)  

                = (𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) ×. . .× 𝐴𝑛
(𝜆𝑛,𝜇𝑛))(𝑥1

−1, 𝑥2
−1, … . , 𝑥𝑛

−1) 

                                    = (𝐴1
(𝜆1,𝜇1) (𝑥1

−1) ∧ 𝐴2
(𝜆2,𝜇2) (𝑥2

−1) ∧ … .∧ 𝐴𝑛
(𝜆𝑛,𝜇𝑛) (𝑥𝑛

−1) ) 

= (𝐴1
(𝜆1,𝜇1)(𝑥1) ∧ 𝐴2

(𝜆2,𝜇2)(𝑥2) ∧ …∧ 𝐴𝑛
(𝜆𝑛,𝜇𝑛)(𝑥3)) 

  = (𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) ×. . .× 𝐴𝑛
(𝜆𝑛,𝜇𝑛)) (𝑥1, 𝑥2, … , 𝑥𝑛) 

Thus, 𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2),×. . , .× 𝐴𝑛
(𝜆𝑛,𝜇𝑛) is a(𝜆, 𝜇)- multi fuzzy subgroup of 𝐺1x 𝐺2x…x 𝐺𝑛. 

3.15 Theorem  

Let 𝐴1
(𝜆1,𝜇1), 𝐴2

(𝜆2,𝜇2), . . , 𝐴𝑛
(𝜆𝑛,𝜇𝑛)  is a (𝜆, 𝜇)-multi fuzzy subgroup of order 𝑚  of  𝐺1, 𝐺2, … , 𝐺𝑛 

conjugate to (𝜆, 𝜇) -multi fuzzy subgroups 𝐵1
(𝜆1,𝜇1), 𝐵2

(𝜆2,𝜇2), . . , 𝐵𝑛
(𝜆𝑛,𝜇𝑛)   of order 𝑚  of 

 𝐺1, 𝐺2, … , 𝐺𝑛 . Then the (𝜆, 𝜇)-multi fuzzy subgroup (𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) ×. . .× 𝐴𝑛
(𝜆𝑛,𝜇𝑛)) of the 

groups 𝐺1x 𝐺2x…x𝐺𝑛  is conjugate to the (𝜆, 𝜇)-multi fuzzy subgroup (𝐵1
(𝜆1,𝜇1) × 𝐵2

(𝜆2,𝜇2) ×. . .×

𝐵𝑛
(𝜆𝑛,𝜇𝑛)) of 𝐺1 x 𝐺2 x… x𝐺𝑛. 

Proof: 
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“Let (𝜆, 𝜇)-multi fuzzy subgroups 𝐴1
(𝜆1,𝜇1), 𝐴2

(𝜆2,𝜇2), . . , 𝐴𝑛
(𝜆𝑛,𝜇𝑛)  of 𝐺1, 𝐺2, … , 𝐺𝑛  is conjugate to 

(𝜆, 𝜇) -multi fuzzy subgroups 𝐵1
(𝜆1,𝜇1), 𝐵2

(𝜆2,𝜇2), . . , 𝐵𝑛
(𝜆𝑛,𝜇𝑛)  of 𝐺1 ,  𝐺2, … ,  𝐺𝑛.  Then there exits 

𝑥𝑖 ∈ 𝐺𝑖 such that for all 𝑔𝑖 ∈ 𝐺𝑖 . 

𝐴𝑖
(𝜆𝑖,𝜇𝑖)(𝑔𝑖) = 𝐵𝑖

(𝜆𝑖,𝜇𝑖)(𝑥𝑖
−1𝑔𝑖𝑥𝑖) , for 𝑖 = 1,2, … . , 𝑛. Then  

(𝐴1
(𝜆1,𝜇1)x 𝐴2

(𝜆2,𝜇2)x… . x 𝐴𝑛
(𝜆𝑛,𝜇𝑛)) (𝑔1, 𝑔2,…,𝑔𝑛)

= 𝐴1
(𝜆1,𝜇1)(𝑔1) ∧ 𝐴2

(𝜆2,𝜇2)(𝑔2) ∧ …∧ 𝐴𝑛
(𝜆𝑛,𝜇𝑛)(𝑔𝑛) 

= 𝐵1
(𝜆1,𝜇1)(𝑥1

−1𝑔1𝑥1) ∧ 𝐵2
(𝜆2,𝜇2)(𝑥2

−1𝑔2𝑥2) ∧ …∧ 𝐵𝑛
(𝜆𝑛,𝜇𝑛)(𝑥𝑛

−1𝑔𝑛𝑥𝑛) 

= (𝐵1
(𝜆1,𝜇1) x 𝐵2

(𝜆2,𝜇2)x…x 𝐵𝑛
(𝜆𝑛,𝜇𝑛)) (𝑥1

−1𝑔1𝑥1, 𝑥2
−1𝑔2𝑥2, … , 𝑥𝑛

−1𝑔𝑛𝑥𝑛) 

Hence, the (𝜆, 𝜇) − multi fuzzy subgroup 𝐴1
(𝜆1,𝜇1)x 𝐴2

(𝜆2,𝜇2)x… . x 𝐴𝑛
(𝜆𝑛,𝜇𝑛) of the groups 𝐺1  ×

 𝐺2 × …× 𝐺𝑛 is conjugate to the (𝜆, 𝜇)- multi fuzzy subgroup 𝐵1
(𝜆1,𝜇1) x 𝐵2

(𝜆2,𝜇2)x… x 𝐵𝑛
(𝜆𝑛,𝜇𝑛) of 

𝐺1  ×  𝐺2 × …× 𝐺𝑛.” 

 

3.16 Theorem  

“Let 𝐴1
(𝜆1,𝜇1), 𝐴2

(𝜆2,𝜇2), … , 𝐴𝑛
(𝜆𝑛,𝜇𝑛)  be t-intuitionistic multi fuzzy subsets of the groups 

𝐺1 , 𝐺2, … , 𝐺𝑛  respectively, such that 𝐴𝑖
(𝜆𝑖,𝜇𝑖)(𝑥𝑖) ≤ (𝐴1

(𝜆1,𝜇1) × 𝐴2
(𝜆2,𝜇2) × …× 𝐴𝑖−1

(𝜆𝑖−1,𝜇𝑖−1) ×

𝐴𝑖+1
(𝜆𝑖+1,𝜇𝑖+1) × …x 𝐴𝑛

(𝜆𝑛,𝜇𝑛)) (𝑒1, 𝑒2, … , 𝑒𝑖−1, 𝑒𝑖+1, … , 𝑒𝑛)  for all 𝑥𝑖  in 𝐺𝑖 , 𝑒𝑖  being the identity 

element of 𝐺𝑖 . If 𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) × …× 𝐴𝑛
(𝜆𝑛,𝜇𝑛)  is a (𝜆, 𝜇)- multi fuzzy subgroups of 𝐺1  ×

 𝐺2 × …× 𝐺𝑛, then  𝐴𝑖
(𝜆𝑖,𝜇𝑖)  is a (𝜆, 𝜇)- multi fuzzy  subgroups  of 𝐺𝑖.” 

Proof: 

“Now𝑖) 𝐴𝑖
(𝜆𝑖,𝜇𝑖)(𝑥𝑖𝑦𝑖) =

𝐴𝑖
(𝜆𝑖,𝜇𝑖)(𝑥𝑖𝑦𝑖) (𝐴1

(𝜆1,𝜇1) × 𝐴2
(𝜆2,𝜇2) ×…× 𝐴𝑖−1

(𝜆𝑖−1,𝜇𝑖−1) × 𝐴𝑖+1
(𝜆𝑖+1,𝜇𝑖+1) ×

…x 𝐴𝑛
(𝜆𝑛,𝜇𝑛) )  (𝑒1, 𝑒2, … . , 𝑒𝑖−1, 𝑒𝑖+1, … , 𝑒𝑛) 

                        = (𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) ×…× 𝐴𝑖
(𝜆𝑖,𝜇𝑖)

× …x 𝐴𝑛
(𝜆𝑛,𝜇𝑛)) (𝑒1, 𝑒2, . . . , 𝑥𝑖 , . . . , 𝑒𝑛)(𝑒1, 𝑒2, . . . , 𝑦𝑖 , … , 𝑒𝑛) 

                        ≥ (𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) × …× 𝐴𝑖
(𝜆𝑖,𝜇𝑖) × …x 𝐴𝑛

(𝜆𝑛,𝜇𝑛)) (𝑒1, 𝑒2, … , 𝑥𝑖 , . . . , 𝑒𝑛)  

                       ∧ (𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) × …× 𝐴𝑖
(𝜆𝑖,𝜇𝑖) × …x 𝐴𝑛

(𝜆𝑛,𝜇𝑛)) (𝑒1, 𝑒2, . . . , 𝑦𝑖 , . . . , 𝑒𝑛) 

                     = 𝐴𝑖
(𝜆𝑖,𝜇𝑖) (𝑥𝑖)

∧ (𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) ×…× 𝐴𝑖−1
(𝜆𝑖−1,𝜇𝑖−1) × 𝐴𝑖+1

(𝜆𝑖+1,𝜇𝑖+1)

× …x 𝐴𝑛
(𝜆𝑛,𝜇𝑛)) (𝑒1, 𝑒2, . . , 𝑒𝑖−1, 𝑒𝑖+1, … , 𝑒𝑛) 
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                   ∧ 𝐴𝑖
(𝜆𝑖,𝜇𝑖) (𝑦𝑖) ∧ (𝐴1

(𝜆1,𝜇1) × 𝐴2
(𝜆2,𝜇2) × …× 𝐴𝑖−1

(𝜆𝑖−1,𝜇𝑖−1) × 𝐴𝑖+1
(𝜆𝑖+1,𝜇𝑖+1) ×

…x 𝐴𝑛
(𝜆𝑛,𝜇𝑛)) (𝑒1, 𝑒2, . . , 𝑒𝑖−1, 𝑒𝑖+1, … , 𝑒𝑛) 

                   = 𝐴𝑖
(𝜆𝑖,𝜇𝑖)(𝑥𝑖) ∧ 𝐴𝑖

(𝜆𝑖,𝜇𝑖)(𝑦𝑖). Hence,𝐴𝑖
(𝜆𝑖,𝜇𝑖)(𝑥𝑖𝑦𝑖) ≥ 𝐴𝑖

(𝜆𝑖,𝜇𝑖)(𝑥𝑖) ∧ 𝐴𝑖
(𝜆𝑖,𝜇𝑖)(𝑦𝑖)  

(𝑖𝑖). 𝐴𝑖
(𝜆𝑖,𝜇𝑖)(𝑥𝑖

−1) = 

𝐴𝑖
(𝜆𝑖,𝜇𝑖)(𝑥𝑖

−1)

∧ ((
𝐴1

(𝜆1,𝜇1) × 𝐴2
(𝜆2,𝜇2) × …× 𝐴𝑖−1

(𝜆𝑖−1,𝜇𝑖−1) × 𝐴𝑖+1
(𝜆𝑖+1,𝜇𝑖+1)

× …x 𝐴𝑛
(𝜆𝑛,𝜇𝑛)

) (𝑒1, 𝑒2, . . , 𝑒𝑖−1, 𝑒𝑖+1, … , 𝑒𝑛) 

)(𝑒1
−1, 𝑒2

−1, … , 𝑒𝑖−1
−1, 𝑒𝑖+1

−1, … , 𝑒𝑛
−1) 

= (𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) × …× 𝐴𝑛
(𝜆𝑛,𝜇𝑛)) (𝑒1

−1, 𝑒2
−1, … , 𝑥𝑖

−1, … , 𝑒𝑛
−1)  

= (𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) × …× 𝐴𝑛
(𝜆𝑛,𝜇𝑛)) (𝑒1, 𝑒2, 𝑒3, … 𝑥𝑖 , . . . , 𝑒𝑛)

−1  

= (𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) × …× 𝐴𝑛
(𝜆𝑛,𝜇𝑛)) (𝑒1, 𝑒2, . . . , 𝑥𝑖, … , 𝑒𝑛) 

 = 𝐴𝑖
(𝜆𝑖,𝜇𝑖)(𝑥𝑖) ∧ ((𝐴1

(𝜆1,𝜇1) × 𝐴2
(𝜆2,𝜇2) ×…× 𝐴𝑛

(𝜆𝑛,𝜇𝑛)) ) (𝑒1, 𝑒2, . . . , 𝑒𝑖−1, 𝑒𝑖+1, … , 𝑒𝑛) =

𝐴𝑖
(𝜆𝑖,𝜇𝑖)(𝑥𝑖). 

There fore 𝐴𝑖
(𝜆𝑖,𝜇𝑖) is a (𝜆, 𝜇) - fuzzy subgroups of 𝐺𝑖.” 

 

Theorem: 3.17 

“Let  𝐴1
(𝜆1,𝜇1), 𝐴2

(𝜆2,𝜇2), … , 𝐴𝑛
(𝜆𝑛,𝜇𝑛)  be a (𝜆, 𝜇)-multi fuzzy subsets of the groups 𝐺1, 𝐺2, … , 𝐺𝑛 

respectively, such that 

 (
𝐴1

(𝜆1,𝜇1) × 𝐴2
(𝜆2,𝜇2) × …× 𝐴𝑖−1

(𝜆𝑖−1,𝜇𝑖−1) × 𝐴𝑖+1
(𝜆𝑖+1,𝜇𝑖+1)

×…x 𝐴𝑛
(𝜆𝑛,𝜇𝑛)

) (𝑥1, 𝑥2, . . , 𝑥𝑖−1, 𝑥𝑖+1, … , 𝑥𝑛)  

≤ 𝐴𝑖
(𝜆𝑖,𝜇𝑖) (𝑒1, 𝑒2, . . , 𝑒𝑖−1, 𝑒𝑖+1, … , 𝑒𝑛)   

for all         (𝑥1, 𝑥1, … , 𝑥𝑖−1, 𝑥𝑖+1, … , 𝑥𝑛) ∈  𝐺1 × 𝐺2 × … .× 𝐺𝑖−1 × 𝐺𝑖+1 × … .× 𝐺𝑛 ,  𝑒𝑖  being the 

identity element of 𝐺𝑖. If  𝐴1
(𝜆1,𝜇1) × 𝐴2

(𝜆2,𝜇2) × …× 𝐴𝑛
(𝜆𝑛,𝜇𝑛) is a  (𝜆, 𝜇) -multi fuzzy subgroups of 

𝐺1 × 𝐺2 ×…×  𝐺𝑛, Then 𝐴𝑖
(𝜆𝑖,𝜇𝑖) is a (𝜆, 𝜇) −   fuzzy subgroups of 𝐺. 

Proof : Proof is similar to Theorem 3.16. ” 
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