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Abstract 

The objective of this paper is to define the intuitionistic fuzzy subgroup of type (M-N) and to study some of its 

elementary properties and substructures such as normality, direct and inverse images.Also, many related 

theorems and examples will be presented and illustrated. 
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1. Introduction and Preliminaries 

The concept of fuzzy set was suggested by Zadeh in 1965, as a generalization of the classical logic approach, and 

then it was generalized by many concepts such as intuitionistic fuzzy sets,  fuzzy sets, and their structures [1-3]. 

The algebraic structures generated by fuzzy sets and their extensions were studied widely, for example, we have 

fuzzy groups, kernels, intuitionistic fuzzy groups, and M-intuitionistic fuzzy groups [4-7]. 

First of all, we recall some basic concepts. 

Definition: 

A group G is called (M-N) if there exists two sets M and N such that: 

1) M acts on G by  
𝑀 × 𝐺 → 𝐺 

(𝑚, 𝑔) → 𝑚𝑔. 

2) N acts on G by  
𝐺 × 𝑁 → 𝐺 

(𝒈, 𝒏) → 𝒈𝒏. 

3) The following condition is true (𝒎𝒈)𝒏 = 𝒎(𝒈𝒏)   ∀𝒎 ∈ 𝑴 , 𝒏 ∈ 𝑵 , 𝒈 ∈ 𝑮. 

Definition: 

Let 𝐺1, 𝐺2 be two (M-N) groups, and 𝑓: 𝐺1 → 𝐺2 is a homomorphism, then f is called (M-N) homomorphism if: 

𝒇(𝒎𝒙) = 𝒎𝒇(𝒙) , 𝒇(𝒙𝒏) = 𝒇(𝒙)𝒏  ∀𝒎 ∈ 𝑴 , 𝒏 ∈ 𝑵 , 𝒙 ∈ 𝑮𝟏. 

Definition: 

Let X be a non-empty set, an intuitionistic fuzzy subset A is defined as follows: 𝐴 = {〈𝑥, 𝜇𝐴(𝑥), 𝜗𝐴(𝑥)〉, ∀𝑥 ∈
𝑋}, where 𝜇𝐴: 𝑋 → [0,1] is a membership function and 𝜗𝐴: 𝑋 → [0,1] is a non-membership function with 

0 ≤ 𝜇𝐴(𝑥) + 𝜗𝐴(𝑥) ≤ 1. 
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Definition: 

Let X be a non-empty set, and consider 

𝑩 =  {〈𝑥, 𝜇𝐵(𝑥), 𝜗𝐵(𝑥)〉, ∀𝑥 ∈ 𝑋} ,    𝐴 = {〈𝑥, 𝜇𝐴(𝑥), 𝜗𝐴(𝑥)〉, ∀𝑥 ∈ 𝑋}, as two intuitionistic fuzzy subsets of X, 

then 

𝑨 =  {〈𝑥, 𝜗𝐴(𝑥), 𝜇𝐴(𝑥)〉, ∀𝑥 ∈ 𝑋} 

𝑨 = 𝑩    𝒊𝒇𝒇  ∀𝑥 ∈ 𝑋 ∶  𝜇𝐴(𝑥) = 𝜇𝐵(𝑥) , 𝜗𝐴(𝑥) = 𝜗𝐵(𝑥) 

𝑨𝑩    𝒊𝒇𝒇  ∀𝑥 ∈ 𝑋 ∶  𝜇𝐴(𝑥) ≤ 𝜇𝐵(𝑥) , 𝜗𝐴(𝑥) ≥ 𝜗𝐵(𝑥). 

Definition: 

Let X, Y be two non-empty subsets, and the mapping 𝑓: 𝑋 → 𝑌, let A,B be two intuitionistic fuzzy subsets of 

X,Y respectively, then we define: 

 

𝑓(𝐴) = {〈𝑦, 𝑓(𝜇𝐴)(𝑦), 𝑓(𝜗𝐴)(𝑦)〉 ∶   𝑦 ∈ 𝑌}, 

𝑓(𝜇𝐴)(𝑦) = {
𝑆𝑢𝑝𝑥∈𝑓−1(𝑦)  𝜇𝐴(𝑥)       ∶  𝑓−1(𝑦) ≠ 0 

0                     ∶                 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒  
, 

𝑓(𝜗𝐴)(𝑦) = {
𝑖𝑛𝑓𝑥∈𝑓−1(𝑦)   𝜗𝐴(𝑥)       ∶  𝑓−1(𝑦) ≠ 0

0                     ∶                 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 , 

𝑓−1(𝐵)(𝑥) = 𝜇𝑓−1(𝐵)(𝑥) , 𝜗𝑓−1(𝐵)(𝑥) = (𝜇(𝐵)(𝑓(𝑥)), 𝜗(𝐵)(𝑓(𝑥))), 

Definition: 

Let G be a group, and 𝐴 = {〈𝑥, 𝜇𝐴(𝑥), 𝜗𝐴(𝑥)〉, ∀𝑥 ∈ 𝐺} be an intuitionistic fuzzy subset, then A is called an 

intuitionistic fuzzy subgroup if: 

𝜇𝐴(𝑥𝑦) ≥ 𝑚𝑖𝑛{𝜇𝐴(𝑥), 𝜇𝐴(𝑦)} , 

𝜗𝐴(𝑥𝑦) ≤ 𝑀𝑎𝑥{𝜗𝐴(𝑥), 𝜗𝐴(𝑦)}    ∀ 𝑥, 𝑦 ∈ 𝐺, 

𝜇𝐴(𝑥−1) = 𝜇𝐴(𝑥)     , 𝜗𝐴(𝑥−1) = 𝜗𝐴(𝑥)    ∀ 𝑥 ∈ 𝐺  , 

Main discussion 

Definition: 

Let G be an (M-N) group and A be an intuitionistic fuzzy subgroup of G, we say that A is an (M-N) intuitionistic 

fuzzy subgroup if 

𝜇𝐴(𝑚𝑥) ≥ 𝜇𝐴(𝑥) , 𝜗𝐴(𝑚𝑥) = 𝜗𝐴(𝑥) 

𝜇𝐴(𝑥𝑛) ≥ 𝜇𝐴(𝑥) , 𝜗𝐴(𝑥𝑛) = 𝜗𝐴(𝑥)      ∀𝑛 ∈ 𝑁 , 𝑚 ∈ 𝑀 , 𝑥 ∈ 𝐺 . 

Example: 

Consider the group G=U(10)={1,3,7,9}, and M={1,3}, N={9,13}, we define:  

(𝑚, 𝑔) → (𝑚 × 𝑔) 𝑚𝑜𝑑2, (𝑔, 𝑛) → (𝑔 × 𝑛) 𝑚𝑜𝑑4,  

𝐴 = [〈1,0.8,0.1〉, 〈3,0.6,0.2〉, 〈7,0.6,0.2〉〈9,0.5,0,3〉], it is clear that A is an intuitionistic fuzzy (M-N) subgroup. 

Theorem: 

The intersection of two intuitionistic fuzzy (M-N) subgroups of G is an (M-N) intuitionistic fuzzy subgroup. 

Proof: 

Let A, B be two (M-N) intuitionistic fuzzy subgroups, it is known that 𝐴 ∩ 𝐵 is an intuitionistic fuzzy subgroup. 

∀𝑥 ∈ 𝐺 , 𝑚 ∈ 𝑀, 𝑛 ∈ 𝑁 ∶ 
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𝜇𝐴∩𝐵(𝑚𝑥) = min(𝜇𝐴(𝑥𝑛), 𝜇𝐵(𝑚𝑥))  ≥ min(𝜇𝐴(𝑥), 𝜇𝐵(𝑥)) = 𝜇𝐴∩𝐵(𝑥) 

𝜇𝐴∩𝐵(𝑥𝑛) = min(𝜇𝐴(𝑥𝑛), 𝜇𝐵(𝑚𝑥))  ≥ min(𝜇𝐴(𝑥), 𝜇𝐵(𝑥)) = 𝜇𝐴∩𝐵(𝑥) 

𝜗𝐴∩𝐵(𝑚𝑥) = max(𝜗𝐴(𝑥𝑛), 𝜗𝐵(𝑥𝑛)) ≤ max(𝜗𝐴(𝑥), 𝜗𝐵(𝑥)) = 𝜗𝐴∩𝐵(𝑥) 

𝜗𝐴∩𝐵(𝑥𝑛) = max(𝜗𝐴(𝑥𝑛), 𝜗𝐵(𝑥𝑛))  ≤ max (𝜗𝐴(𝑥), 𝜗𝐵(𝑥)) = 𝜗𝐴∩𝐵(𝑥) 

So that, the proof is complete. 

Theorem: 

Let 𝑓: 𝐺1 → 𝐺2 be an (M-N) homomorphism, then: 

1)The direct image of an intuitionistic fuzzy (M-N) subgroup is an intuitionistic (M-N) fuzzy subgroup. 

2)The inverse image of an intuitionistic fuzzy (M-N) subgroup is an intuitionistic (M-N) fuzzy subgroup. 

Proof: 

Let A,B be two intuitionistic fuzzy (M-N) subgroups of 𝐺1, 𝐺2, we have: 

𝐴 = {〈𝑦, 𝑓(𝜇𝐴)(𝑦), 𝑓(𝜗𝐴)(𝑦)〉, 𝑦 ∈ 𝑌}, 

𝜇𝑓(𝐴)(𝑚𝑦) = 𝑆𝑢𝑝𝑧∈ 𝑓−1(𝑚𝑦)𝜇(𝐴)(𝑧) ≥ 𝑆𝑢𝑝𝑚𝑥∈ 𝑓−1(𝑚𝑦)𝜇(𝑚𝑥), 

= 𝑆𝑢𝑝𝑓(𝑚𝑥)=(𝑚𝑦)𝜇(𝐴)(𝑚𝑥) = 𝑆𝑢𝑝𝑚𝑓(𝑥)=(𝑚𝑦)𝜇(𝐴)(𝑚𝑥), 

≥ 𝑆𝑢𝑝𝑓(𝑥)=(𝑦)𝜇(𝐴)(𝑥) = 𝜇𝑓(𝐴)(𝑦). Also, 

𝜇𝑓(𝐴)(𝑦𝑛) = 𝑆𝑢𝑝𝑧∈ 𝑓−1(𝑦𝑛)𝜇(𝐴)(𝑧) ≥ 𝑆𝑢𝑝𝑥𝑛∈ 𝑓−1(𝑦𝑛)𝜇(𝑚𝑥), 

= 𝑆𝑢𝑝𝑓(𝑥𝑛)=(𝑦𝑛)𝜇(𝐴)(𝑥𝑛) = 𝑆𝑢𝑝𝑓(𝑥)𝑛=(𝑦𝑛)𝜇(𝐴)(𝑥𝑛), 

≥ 𝑆𝑢𝑝𝑓(𝑥)=(𝑦)𝜇(𝐴)(𝑥) = 𝜇𝑓(𝐴)(𝑦), 

Thus (𝑥 ∈ 𝑓−1(𝑦)) . 

Now, 

𝜗𝑓 𝐴(𝑚𝑦) = 𝑖𝑛𝑓𝑧∈ 𝑓−1(𝑚𝑦)𝜗𝐴(𝑧) ≤ 𝑖𝑛𝑓𝑚𝑥∈𝑓−1(𝑚𝑦)𝜗𝐴(𝑚𝑥), 

= 𝑖𝑛𝑓𝑓(𝑚𝑥)=(𝑚𝑦) 𝜗𝐴(𝑚𝑥) = 𝑖𝑛𝑓𝑚𝑓(𝑥)=(𝑚𝑦) 𝜗𝐴(𝑚𝑥), 

≤ 𝑖𝑛𝑓𝑓(𝑥)=(𝑦) 𝜗𝐴(𝑚𝑥) = 𝜗𝑓𝐴(𝑦), 

thus 

𝜗𝑓 𝐴(𝑦𝑛) = 𝑖𝑛𝑓𝑧∈ 𝑓−1(𝑦𝑛)𝜗𝐴(𝑧) ≤ 𝑖𝑛𝑓𝑥𝑛∈𝑓−1(𝑦𝑛)𝜗𝐴(𝑥𝑛), 

= 𝑖𝑛𝑓𝑓(𝑥𝑛)=(𝑦𝑛) 𝜗𝐴(𝑥𝑛) = 𝑖𝑛𝑓𝑓(𝑥)𝑛=(𝑦𝑛) 𝜗𝐴(𝑥𝑛), 

≤ 𝑖𝑛𝑓𝑓(𝑥)=(𝑦) 𝜗𝐴(𝑥) = 𝜗𝑓𝐴(𝑦), 

 (𝑥 ∈ 𝑓−1(𝑦)) 

On the other hand, 

𝑓−1(𝐵)(𝑥) = (𝜇𝑓−1(𝐵)(𝑥), 𝜗𝑓−1(𝐵)(𝑥)) = (𝜇𝐵(𝑓(𝑥)), 𝜗𝐵(𝑓(𝑥)) 

𝜇𝑓−1(𝐵)(𝑚𝑥) = 𝜇𝐵(𝑓(𝑚𝑥)) ≥ 𝜇𝐵(𝑓(𝑥)) = 𝜇𝑓−1(𝐵)(𝑥) 

𝜇𝑓−1(𝐵)(𝑚𝑥) = 𝜇𝐵(𝑓(𝑚𝑥)) ≥ 𝜇𝐵(𝑓(𝑥)) = 𝜇𝑓−1(𝐵)(𝑥) 

𝜗𝑓−1(𝐵)(𝑚𝑥) = 𝜗𝐵(𝑓(𝑚𝑥)) ≥ 𝜗𝐵(𝑓(𝑥)) = 𝜗𝑓−1(𝐵)(𝑥) 

𝜗𝑓−1(𝐵)(𝑥𝑛) = 𝜗𝐵(𝑓(𝑥𝑛)) ≥ 𝜗𝐵(𝑓(𝑥)) = 𝜗𝑓−1(𝐵)(𝑥) 
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∀x ∈ 𝐺1, 𝑚 ∈ 𝑀, 𝑛 ∈ 𝑁  

 Definition: 

Let G be an (M-N) group and B is an intuitionistic (M-N) fuzzy subgroup of G, we equip the set 𝐺 𝐵⁄ =
{𝑥𝐵: 𝑥 ∈ 𝐺} by the following law: (𝑥𝐵)°(𝑦𝐵) = (𝑥𝑦)𝐵  ∀𝑥, 𝑦 ∈ 𝐺. 

Theorem: 

 𝐺 𝐵⁄  is an (M-N) group. 

Proof: 

We define: 𝑀 × 𝐺 𝐵⁄ → 𝐺 𝐵⁄ , with (𝑚, 𝑔𝐵) → 𝑚(𝑔𝐵) = (𝑚𝑔)𝐵, and 

𝐺 𝐵⁄ × 𝑁 → 𝐺 𝐵⁄ , with  
(𝑔𝐵, 𝑛) → (𝑔𝐵)𝑛 = (𝑔𝑛)𝐵 , we have: 

∀𝑎𝐵 ∈ 𝐺 𝐵⁄  , 𝑚 ∈ 𝑀, 𝑛 ∈ 𝑁 ∶  

(𝑚(𝑎𝐵))𝑛 = ((𝑚𝑎)𝐵)𝑛 = ((𝑚𝑎)𝑛)𝐵 

             = (𝑚(𝑎𝑛))𝐵 

(𝑚(𝑎𝑛))𝐵 = 𝑚((𝑎𝐵)𝑛). 

Definition: 

Let be an (M-N) group with A as an intuitionistic (M-N) fuzzy subgroup, we define: 

𝐴 𝐵⁄ = (𝜇𝐴 𝐵⁄  , 𝜗𝐴 𝐵⁄ )   ∶   𝐴 𝐵⁄ : 𝐺 𝐵⁄ → [0,1]       

𝜇𝐴 𝐵⁄ (𝑎𝐵) = 𝑆𝑢𝑝𝑥𝐵=𝑎𝐵𝜇𝐴(𝑥) 

𝜗𝐴 𝐵⁄ (𝑎𝐵) = 𝑖𝑛𝑓𝑥𝐵=𝑎𝐵𝜗𝐴(𝑥)         ∀𝑎𝐵 ∈ 𝐺 𝐵⁄  

Theorem: 

A/B is an intuitionistic (M-N) fuzzy subgroup of G/B. 

Proof: 

A/B is an intuitionistic fuzzy subgroup of G/B, that is because: 

∀xB, yB ∈ 𝐺 𝐵⁄ : 𝜇𝐴 𝐵⁄ ((𝑥𝐵)(𝑦𝐵)) = 𝜇𝐴 𝐵⁄ ((𝑥𝑦)𝐵) = 𝑆𝑢𝑝𝑧𝐵=𝑥𝑦𝐵𝜇𝐴(𝑧) 

= 𝑆𝑢𝑝𝑎𝑏𝐵=𝑥𝑦𝐵𝜇𝐴(𝑎𝑏) = 𝑆𝑢𝑝𝑎𝐵=𝑥𝐵
𝑏𝐵=𝑦𝐵

𝜇𝐴(𝑎𝑏) 

≥ min{𝑆𝑢𝑝𝑎𝐵=𝑥𝐵𝜇𝐴(𝑎), 𝑆𝑢𝑝𝑏𝐵=𝑦𝐵𝜇𝐴(𝑏)} 

≥ min{𝜇𝐴 𝐵⁄ (𝑥𝐵), 𝜇𝐴 𝐵⁄ (𝑦𝐻)} 

∀ xB, yB ∈ 𝐺 𝐵⁄ : 𝜗𝐴 𝐵⁄ ((𝑥𝐵)(𝑦𝐵)) = 𝜗𝐴 𝐵⁄ = ((xy)B) = 𝑖𝑛𝑓𝑧𝐵=𝑥𝑦𝐵𝜗𝐴(𝑧) 

= 𝑖𝑛𝑓𝑎𝑏𝐵=𝑥𝑦𝐵𝜗𝐴(𝑎𝑏) = 𝑖𝑛𝑓𝑎𝐵=𝑥𝐵
𝑏𝐵=𝑦𝐵

𝜗𝐴(𝑎𝑏) 

≤ 𝑀𝑎𝑥 {𝑖𝑛𝑓𝑎𝐵=𝑥𝐵𝜗𝐴(𝑎), 𝑖𝑛𝑓𝑏𝐵=𝑦𝐵𝜗𝐴(𝑏)} 

≤ 𝑀𝑎𝑥{𝜗𝐴 𝐵⁄ (𝑥𝐵), 𝜗𝐴 𝐵⁄ (𝑦𝐵)}. 

∀(𝑥𝐵)−1 ∈ 𝐺 𝐵⁄ : 𝜇𝐴 𝐵⁄ ((𝑥𝐵)−1) = 𝜇𝐴 𝐵⁄ (𝑥−1𝐵) 

𝑆𝑢𝑝𝑎−1𝐵=𝑥−1𝐵𝜇𝐴(𝑎−1) = 𝑆𝑢𝑝𝑎𝐵=𝑥𝐵𝜇𝐴(𝑎) = 𝜇𝐴 𝐵⁄ (𝑥𝐵). 

∀(𝑥𝐵)−1 ∈ 𝐺 𝐵⁄ : 𝜗𝐴 𝐵⁄ ((𝑥𝐵)−1) = 𝜗𝐴 𝐵⁄ (𝑥−1𝐵) 
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𝑖𝑛𝑓𝑎−1𝐵=𝑥−1𝐵𝜗𝐴(𝑎−1) = 𝑖𝑛𝑓𝑎𝐵=𝑥𝐵𝜗𝐴(𝑎) = 𝜗𝐴(𝑥𝐵) 

On the other hand, 

∀ aB ∈ 𝐺 𝐵⁄ , 𝑚 ∈ 𝑀, 𝑛 ∈ 𝑁 ∶ 

𝜇𝐴 𝐵⁄ (𝒎(𝒂𝑩)) = 𝜇𝐴 𝐵⁄ ((𝑚𝑎)𝐵) = 𝑆𝑢𝑝𝑚𝑥𝐵=𝑚𝑎𝐵𝜇𝐴(𝑚𝑥) 

≥ 𝑆𝑢𝑝𝑥𝐵=𝑎𝐵𝜇𝐴(𝑥) = 𝜇𝐴 𝐵⁄ (𝑎𝐵) 

𝜇𝐴 𝐵⁄ ((𝒂𝑩)𝒏) = 𝜇𝐴 𝐵⁄ ((𝑎𝑛)𝐵) = 𝑆𝑢𝑝𝑥𝑛𝐵=𝑎𝑛𝐵𝜇𝐴(𝑥𝑛) 

≥ 𝑆𝑢𝑝𝑥𝐵=𝑎𝐵𝜇𝐴(𝑥) = 𝜇𝐴 𝐵⁄ (𝑎𝐵) 

𝜗𝐴 𝐵⁄ (𝒎(𝒂𝑩)) = 𝜗𝐴 𝐵⁄ ((𝑚𝑎)𝐵) = 𝑖𝑛𝑓𝑚𝑥𝐵=𝑚𝑎𝐵𝜗𝐴(𝑚𝑥) 

≤ 𝑖𝑛𝑓𝑥𝐵=𝑎𝐵𝜗𝐴(𝑥) = 𝜗𝐴 𝐵⁄ (𝑎𝐵) 

 

𝜗𝐴 𝐵⁄ ((𝒂𝑩)𝒏) = 𝜗𝐴 𝐵⁄ ((𝑎𝑛)𝐵) = 𝑖𝑛𝑓𝑥𝑛𝐵=𝑎𝑛𝐵𝜗𝐴(𝑥𝑛) 

≤ 𝑖𝑛𝑓𝑥𝐵=𝑎𝐵𝜗𝐴(𝑥) = 𝜗𝐴 𝐵⁄ (𝑎𝐵) 

 Thus, the proof is complete. 

Theorem: 

Let G/B be an (M-N) group, A,C be two intuitionistic fuzzy (M-N) subgroups of G, then 

i. 𝐶 ⊆ 𝐴 ⇒ 𝐶 𝐵⁄ ⊆ 𝐴 𝐵⁄ 

ii. 𝐶 𝐵⁄ ∩ 𝐴 𝐵⁄ = 𝐶 ∩ 𝐴 𝐵⁄ 

Proof: 

∀𝑥𝐵 ∈  𝐺 𝐵⁄ 𝜇𝐴 𝐵⁄ (𝑥𝐵) = 𝑆𝑢𝑝𝑥𝐵=𝑧𝐵𝜇𝐴(𝑧) 

≥ 𝑆𝑢𝑝𝑥𝐵=𝑧𝐵𝜇𝑐(𝑧) = 𝜇𝑐 𝐵⁄ (𝑥𝐵) 

∀𝑥𝐵 ∈  𝐺 𝐵⁄ 𝜗𝐴 𝐵⁄ (𝑥𝐵) = 𝑖𝑛𝑓𝑥𝐵=𝑧𝐵𝜗𝐴(𝑧) 

≤ 𝑖𝑛𝑓𝑥𝐵=𝑧𝐵𝜗𝑐(𝑧) = 𝜗𝐶 𝐵⁄ (𝑥𝐵) , 𝐶 𝐵⁄ ⊆ 𝐴 𝐵⁄ 

II   . ∀𝑥𝐵 ∈  𝐺 𝐵⁄ 𝜇𝐴∩𝐶 𝐵⁄ (𝑥𝐵) = 𝑆𝑢𝑝𝑥𝐵=𝑧𝐵𝜇𝐴∩𝐶(𝑧) 

𝑆𝑢𝑝𝑥𝐵=𝑧𝐵{𝒎𝒊𝒏{𝜇𝐴(𝑧), 𝜇𝐶(𝑧)}} 

𝒎𝒊𝒏{𝑆𝑢𝑝𝑥𝐵=𝑧𝐵𝜇𝐴(𝑧), 𝑆𝑢𝑝𝑥𝐵=𝑧𝐵𝜇𝑐(𝑧)} 

𝒎𝒊𝒏{𝜇𝐴 𝐵⁄ (𝑧), 𝜇𝐶 𝐵⁄ (𝑧)} = 𝜇𝐴 𝐵∩𝐶 𝐵⁄⁄ (𝑥𝐵) 

∀𝑥𝐵 ∈  𝐺 𝐵⁄ 𝜗𝐴∩𝐶 𝐵⁄ (𝑥𝐵) = 𝑖𝑛𝑓𝑧∈𝑥𝐻𝜗𝐴∩𝐶(𝑧) 

𝑖𝑛𝑓𝑥𝐵=𝑧𝐵{𝒎𝒂𝒙{𝜗𝐴(𝑧), 𝜗𝐶(𝑧)}} 

𝒎𝒂𝒙{𝑖𝑛𝑓𝑥𝐵=𝑧𝐵𝜗𝐴(𝑧), 𝑖𝑛𝑓𝑥𝐵=𝑧𝐵𝜗𝑐(𝑧)} 

𝒎𝒂𝒙{𝜗𝐴 𝐵⁄ (𝑧), 𝜗𝐶 𝐵⁄ (𝑧)} = 𝜗𝐴 𝐵∩𝐶 𝐵⁄⁄ (𝑥𝐵) 
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