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1.   INTRODUCTION 

Ever since an introduction of fuzzy set by L.A.Zadeh [8], the fuzzy concept has invaded almost all branches of mathematics. 

The concept of IFS and IVIFS was introduced by K.T.Atanassov[1,2] as a generalization of the notion of fuzzy set. 

K.Chakrabarthy, R.Biswas and S.Nanda [4] discussed union and intersection of IFS.  G.Prasannavengeteswari, 

K.Gunasekaran and .S.Nandakumar [5] introduced the definition of Primary Interval-Valued Intuitionistic Fuzzy M Group 

(PIVIFMG). In this paper, Some Properties of Primary interval-valued Intuitionistic Fuzzy M Group discussed. 

2.   PRELIMINARIES 

Definition 

An IVIFS A over the set E is of the form 𝐴 = {〈𝑝, 𝑀𝐴(𝑝), 𝑁𝐴(𝑝)〉|𝑝 ∈ 𝐸}, where 𝑀𝐴(𝑝) ⊂ [0,1] and 𝑁𝐴(𝑝) ⊂ [0,1] are 

intervals and 𝑠𝑢𝑝𝑀𝐴(𝑝) +  𝑠𝑢𝑝𝑁𝐴(𝑝) ≤ 1, for every 𝑝 ∈ 𝐸, we note IVIFS A as 𝐴 =

{〈𝑝, [𝑖𝑛𝑓𝑀𝐴(𝑝), 𝑠𝑢𝑝𝑀𝐴(𝑝)], [𝑖𝑛𝑓𝑁𝐴(𝑝), 𝑠𝑢𝑝𝑁𝐴(𝑝)]〉|𝑝 ∈ 𝐸}, we write [𝑖𝑛𝑓𝑀𝐴(𝑝), 𝑠𝑢𝑝𝑀𝐴(𝑝)] = [𝜔𝐴
−(𝑝), 𝜔𝐴

+(𝑝)] 

and [𝑖𝑛𝑓𝑁𝐴(𝑝), 𝑠𝑢𝑝𝑁𝐴(𝑝)] = [𝜛𝐴
−(𝑝), 𝜛𝐴

+(𝑝)],  where 𝜔𝐴
+(𝑝), 𝜛𝐴

+(𝑝), 𝜔𝐴
−(𝑝), 𝜛𝐴

−(𝑝) are functions from E into [0,1] and 

∀𝑝 ∈ 𝐸 ,          (𝜔𝐴
−(𝑝) ≤ 𝜔𝐴

+(𝑝), 𝜛𝐴
−(𝑝) ≤ 𝜛𝐴

+(𝑝), 𝜔𝐴
+(𝑝) + 𝜛𝐴

+(𝑝)  ≤ 1). Here 𝜔𝐴
+ and 𝜔𝐴

−are degree of positive and 

negative members, 𝜛𝐴
+ and 𝜛𝐴

− degree of positive and negative non-members. we note 𝜔𝐴
−(𝑝) = 𝑖𝑛𝑓𝑀𝐴(𝑝), 𝜔𝐴

+(𝑝) =

𝑠𝑢𝑝𝑀𝐴(𝑝), 𝜛𝐴
−(𝑝) = 𝑖𝑛𝑓𝑁𝐴(𝑝), 𝜛𝐴

+(𝑝) = 𝑠𝑢𝑝𝑁𝐴(𝑝). 

Definition  

Let G be a M group and A be an interval-valued intuitionistic fuzzy subgroup of G, then A is called a PIVIFMG. If for all 

𝑝, 𝑞 ∈ G and 𝑚 ∈ M, then either 𝜔𝐴
+(𝑚𝑝𝑞) ≤ 𝜔𝐴

+(𝑝𝑥) and 𝜛𝐴
+(𝑚𝑝𝑞) ≥ 𝜛𝐴

+(𝑝𝑥), for some 𝑥 ∈ 𝑍+ or else 𝜔𝐴
+(𝑚𝑝𝑞) ≤

𝜔𝐴
+(𝑞𝑦)  and 𝜛𝐴

+(𝑚𝑝𝑞) ≥ 𝜛𝐴
+(𝑞𝑦), for some 𝑦 ∈ 𝑍+ and either 𝜔𝐴

−(𝑚𝑝𝑞) ≥ 𝜔𝐴
−(𝑝𝑥) and 𝜛𝐴

−(𝑚𝑝𝑞) ≤ 𝜛𝐴
−(𝑝𝑥), for some 

𝑥 ∈ 𝑍+ or else 𝜔𝐴
−(𝑚𝑝𝑞) ≥ 𝜔𝐴

−(𝑞𝑦) and 𝜛𝐴
−(𝑚𝑝𝑞) ≤ 𝜛𝐴

−(𝑞𝑦), for some 𝑦 ∈ 𝑍+. 
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Some Properties of primary interval-valued intuitionistic fuzzy M group 

Theorem: 1 

If 𝑅, 𝑆 and 𝑇 are primary interval-valued intuitionistic fuzzy M group, then 𝑅 ∪ (𝑆 ∩ 𝑇) = (𝑅 ∪ 𝑆) ∩ (𝑅 ∪ 𝑇) is also a 

primary interval- valued intuitionistic fuzzy M group.    

Proof: 

Consider 𝜔𝑅∪(𝑆∩𝑇)
+ (𝑚𝑝𝑞) = 𝑚𝑎𝑥(𝜔𝑅

+(𝑚𝑝𝑞), 𝜔𝑆∩𝑇
+ (𝑚𝑝𝑞)) 

                                                = 𝑚𝑎𝑥(𝜔𝑅
+(𝑚𝑝𝑞), 𝑚𝑖𝑛(𝜔𝑆

+(𝑚𝑝𝑞), 𝜔𝑇
+(𝑚𝑝𝑞))) 

                                                = 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑀𝑅 (𝑚𝑝𝑞), 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑀𝑆 (𝑚𝑝𝑞), 𝑠𝑢𝑝 𝑀𝑇 (𝑚𝑝𝑞))) 

                                                ≤ 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑀𝑅 (𝑝𝑥), 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑀𝑆 (𝑝𝑥), 𝑠𝑢𝑝 𝑀𝑇 (𝑝𝑥))) 

                                                = 𝑚𝑎𝑥(𝜔𝑅
+(𝑝𝑥), 𝑚𝑖𝑛(𝜔𝑆

+(𝑝𝑥), 𝜔𝑇
+(𝑝𝑥))) 

                                                = 𝑚𝑖𝑛 (𝑚𝑎𝑥(𝜔𝑅
+(𝑝𝑥), 𝜔𝑆

+(𝑝𝑥)), 𝑚𝑎𝑥(𝜔𝑅
+(𝑝𝑥)𝜔𝑇

+(𝑝𝑥))) 

                                                = 𝑚𝑖𝑛(𝜔𝑅∪𝑆
+ (𝑝𝑥), 𝜔𝑅∪𝑇

+ (𝑝𝑥)) 

                                                = 𝜔(𝑅∪𝑆)∩(𝑅∪𝑇)
+ (𝑝𝑥) 

Therefore 𝜔𝑅∪(𝑆∩𝑇)
+ (𝑚𝑝𝑞) ≤ 𝜔(𝑅∪𝑆)∩(𝑅∪𝑇)

+ (𝑝𝑥), for some 𝑥 ∈ 𝑍+   

Consider 𝜛𝑅∪(𝑆∩𝑇)
+ (𝑚𝑝𝑞) = 𝑚𝑖𝑛(𝜛𝑅

+(𝑚𝑝𝑞), 𝜛𝑆∩𝑇
+ (𝑚𝑝𝑞)) 

                                                = 𝑚𝑖𝑛(𝜛𝑅
+(𝑚𝑝𝑞), 𝑚𝑎𝑥(𝜛𝑆

+(𝑚𝑝𝑞), 𝜛𝑇
+(𝑚𝑝𝑞))) 

                                                = 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑁𝑅 (𝑚𝑝𝑞), 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑁𝑆 (𝑚𝑝𝑞), 𝑠𝑢𝑝 𝑁𝑇 (𝑚𝑝𝑞))) 

                                                ≥ 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑁𝑅 (𝑝𝑥), 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑁𝑆 (𝑝𝑥), 𝑠𝑢𝑝 𝑁𝑇 (𝑝𝑥))) 

                                                = 𝑚𝑖𝑛(𝜛𝑅
+(𝑝𝑥), 𝑚𝑎𝑥(𝜛𝑆

+(𝑝𝑥), 𝜛𝑇
+(𝑝𝑥))) 

                                                = 𝑚𝑎𝑥 (𝑚𝑖𝑛(𝜛𝑅
+(𝑝𝑥), 𝜛𝑆

+(𝑝𝑥)), 𝑚𝑖𝑛(𝜛𝑅
+(𝑝𝑥), 𝜛𝑇

+(𝑝𝑥))) 

                                                = 𝑚𝑎𝑥(𝜛𝑅∪𝑆
+ (𝑝𝑥), 𝜛𝑅∪𝑇

+ (𝑝𝑥)) 

                                                = 𝜛(𝑅∪𝑆)∩(𝑅∪𝑇)
+ (𝑝𝑥) 

Therefore 𝜛𝑅∪(𝑆∩𝑇)
+ (𝑚𝑝𝑞) ≥ 𝜛(𝑅∪𝑆)∩(𝑅∪𝑇)

+ (𝑝𝑥), for some 𝑥 ∈ 𝑍+ 

Consider 𝜔𝑅∪(𝑆∩𝑇)
− (𝑚𝑝𝑞) = 𝑚𝑖𝑛(𝜔𝑅

−(𝑚𝑝𝑞), 𝜔𝑆∩𝑇
− (𝑚𝑝𝑞)) 

                                               = 𝑚𝑖𝑛(𝜔𝑅
−(𝑚𝑝𝑞), 𝑚𝑎𝑥(𝜔𝑆

−(𝑚𝑝𝑞), 𝜔𝑇
−(𝑚𝑝𝑞))) 

                                               = 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑀𝑅 (𝑚𝑝𝑞), 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑀𝑆 (𝑚𝑝𝑞), 𝑖𝑛𝑓 𝑀𝑇 (𝑚𝑝𝑞))) 

                                               ≥ 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑀𝑅 (𝑝𝑥), 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑀𝑆 (𝑝𝑥), 𝑖𝑛𝑓 𝑀𝑇 (𝑝𝑥))) 

                                               = 𝑚𝑖𝑛(𝜔𝑅
−(𝑝𝑥), 𝑚𝑎𝑥(𝜔𝑆

−(𝑝𝑥), 𝜔𝑇
−(𝑝𝑥))) 

                                               = 𝑚𝑎𝑥 (𝑚𝑖𝑛(𝜔𝑅
−(𝑝𝑥), 𝜔𝑆

−(𝑝𝑥)), 𝑚𝑖𝑛(𝜔𝑅
−(𝑝𝑥), 𝜔𝑇

−(𝑝𝑥))) 

                                               = 𝑚𝑎𝑥(𝜔𝑅∪𝑆
− (𝑝𝑥), 𝜔𝑅∪𝑇

− (𝑝𝑥)) 

                                               = 𝜔(𝑅∪𝑆)∩(𝑅∪𝑇)
− (𝑝𝑥) 
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Therefore 𝜔𝑅∪(𝑆∩𝑇)
− (𝑚𝑝𝑞) ≥ 𝜔(𝑅∪𝑆)∩(𝑅∪𝑇)

− (𝑝𝑥), for some 𝑥 ∈ 𝑍+   

Consider 𝜛𝑅∪(𝑆∩𝑇)
− (𝑚𝑝𝑞) = 𝑚𝑎𝑥(𝜛𝑅

−(𝑚𝑝𝑞), 𝜛𝑆∩𝑇
− (𝑚𝑝𝑞)) 

                                              = 𝑚𝑎𝑥(𝜛𝑅
−(𝑚𝑝𝑞), 𝑚𝑖𝑛(𝜛𝑆

−(𝑚𝑝𝑞), 𝜛𝑇
−(𝑚𝑝𝑞))) 

                                              = 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑁𝑅 (𝑚𝑝𝑞), 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑁𝑆 (𝑚𝑝𝑞), 𝑖𝑛𝑓 𝑁𝑇 (𝑚𝑝𝑞))) 

                                              ≤ 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑁𝑅 (𝑝𝑥), 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑁𝑆 (𝑝𝑥), 𝑖𝑛𝑓 𝑁𝑇 (𝑝𝑥))) 

                                              = 𝑚𝑎𝑥(𝜛𝑅
−(𝑝𝑥), 𝑚𝑖𝑛(𝜛𝑆

−(𝑝𝑥), 𝜛𝑇
−(𝑝𝑥))) 

                                              = 𝑚𝑖𝑛 (𝑚𝑎𝑥(𝜛𝑅
−(𝑝𝑥), 𝜛𝑆

−(𝑝𝑥)), 𝑚𝑎𝑥(𝜛𝑅
−(𝑝𝑥), 𝜛𝑇

−(𝑝𝑥))) 

                                              = 𝑚𝑖𝑛(𝜛𝑅∪𝑆
− (𝑝𝑥), 𝜛𝑅∪𝑇

− (𝑝𝑥)) 

                                              = 𝜛(𝑅∪𝑆)∩(𝑅∪𝑇)
− (𝑝𝑥) 

Therefore 𝜛𝑅∪(𝑆∩𝑇)
− (𝑚𝑝𝑞) ≤ 𝜛(𝑅∪𝑆)∩(𝑅∪𝑇)

− (𝑝𝑥), for some 𝑥 ∈ 𝑍+ 

Therefore 𝑅 ∪ (𝑆 ∩ 𝑇) = (𝑅 ∪ 𝑆) ∩ (𝑅 ∪ 𝑇) is also a primary interval- valued intuitionistic fuzzy M group. 

Theorem: 2 

If 𝑅, 𝑆 and 𝑇 are primary interval-valued intuitionistic fuzzy M group, then 

 𝑅 ∩ (𝑆 ∪ 𝑇) = (𝑅 ∩ 𝑆) ∪ (𝑅 ∩ 𝑇) is also a primary interval- valued intuitionistic fuzzy M group.  

Proof: 

Consider 𝜔𝑅∩(𝑆∪𝑇)
+ (𝑚𝑝𝑞) = 𝑚𝑖𝑛(𝜔𝑅

+(𝑚𝑝𝑞), 𝜔𝑆∪𝑇
+ (𝑚𝑝𝑞)) 

                                               = 𝑚𝑖𝑛(𝜔𝑅
+(𝑚𝑝𝑞), 𝑚𝑎𝑥(𝜔𝑆

+(𝑚𝑝𝑞), 𝜔𝑇
+(𝑚𝑝𝑞))) 

                                               = 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑀𝑅 (𝑚𝑝𝑞), 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑀𝑆 (𝑚𝑝𝑞), 𝑠𝑢𝑝 𝑀𝑇 (𝑚𝑝𝑞))) 

                                               ≤ 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑀𝑅 (𝑝𝑥), 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑀𝑆 (𝑝𝑥), 𝑠𝑢𝑝 𝑀𝑇 (𝑝𝑥))) 

                                               = 𝑚𝑖𝑛(𝜔𝑅
+(𝑝𝑥), 𝑚𝑎𝑥(𝜔𝑆

+(𝑝𝑥), 𝜔𝑇
+(𝑝𝑥))) 

                                               = 𝑚𝑎𝑥 (𝑚𝑖𝑛(𝜔𝑅
+(𝑝𝑥), 𝜔𝑆

+(𝑝𝑥)), 𝑚𝑖𝑛(𝜔𝑅
+(𝑝𝑥), 𝜔𝑇

+(𝑝𝑥))) 

                                               = 𝑚𝑎𝑥 (𝜔(𝑅∩𝑆)
+ (𝑝𝑥), 𝜔(𝑅∩𝑇)

+ (𝑝𝑥)) 

                                               = 𝜔(𝑅∩𝑆)∪(𝑅∩𝑇)
+ (𝑝𝑥) 

Therefore 𝜔𝑅∩(𝑆∪𝑇)
+ (𝑚𝑝𝑞) ≤ 𝜔(𝑅∩𝑆)∪(𝑅∩𝑇)

+ (𝑝𝑥), for some 𝑥 ∈ 𝑍+   

Consider 𝜛𝑅∩(𝑆∪𝑇)
+ (𝑚𝑝𝑞) = 𝑚𝑎𝑥(𝜛𝑅

+(𝑚𝑝𝑞), 𝜛𝑆∪𝑇
+ (𝑚𝑝𝑞)) 

                                               = 𝑚𝑎𝑥(𝜛𝑅
+(𝑚𝑝𝑞), 𝑚𝑖𝑛(𝜛𝑆

+(𝑚𝑝𝑞), 𝜛𝑇
+(𝑚𝑝𝑞))) 

                                               = 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑁𝑅 (𝑚𝑝𝑞), 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑁𝑆 (𝑚𝑝𝑞), 𝑠𝑢𝑝 𝑁𝑇 (𝑚𝑝𝑞))) 

                                               ≥ 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑁𝑅 (𝑝𝑥), 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑁𝑆 (𝑝𝑥), 𝑠𝑢𝑝 𝑁𝑇 (𝑝𝑥))) 

                                               = 𝑚𝑎𝑥(𝜛𝑅
+(𝑝𝑥), 𝑚𝑖𝑛(𝜛𝑆

+(𝑝𝑥), 𝜛𝑇
+(𝑝𝑥))) 

                                               = 𝑚𝑖𝑛 (𝑚𝑎𝑥(𝜛𝑅
+(𝑝𝑥), 𝜛𝑆

+(𝑝𝑥)), 𝑚𝑎𝑥(𝜛𝑅
+(𝑝𝑥), 𝜛𝑇

+(𝑝𝑥))) 

                                               = 𝑚𝑖𝑛(𝜛𝑅∩𝑆
+ (𝑝𝑥), 𝜛𝑅∩𝑇

+ (𝑝𝑥)) 

                                               = 𝜛(𝑅∩𝑆)∪(𝑅∩𝑇)
+ (𝑝𝑥) 

https://www.paperpublications.org/
https://www.paperpublications.org/


                                                                                                                                                                    ISSN  2350-1022 
 

International Journal of Recent Research in Mathematics Computer Science and Information Technology  
Vol. 11, Issue 2, pp: (23-31), Month: October 2024 – March 2025, Available at: www.paperpublications.org 

 

 Page | 26 
Paper Publications 

Therefore 𝜛𝑅∩(𝑆∪𝑇)
+ (𝑚𝑝𝑞) ≥ 𝜛(𝑅∩𝑆)∪(𝑅∩𝑇)

+ (𝑝𝑥), for some 𝑥 ∈ 𝑍+ 

Consider 𝜔𝑅∩(𝑆∪𝑇)
− (𝑚𝑝𝑞) = 𝑚𝑎𝑥(𝜔𝑅

−(𝑚𝑝𝑞), 𝜔𝑆∪𝑇
− (𝑚𝑝𝑞)) 

                                              = 𝑚𝑎𝑥(𝜔𝑅
−(𝑚𝑝𝑞), 𝑚𝑖𝑛(𝜔𝑆

−(𝑚𝑝𝑞), 𝜔𝑇
−(𝑚𝑝𝑞))) 

                                              = 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑀𝑅 (𝑚𝑝𝑞), 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑀𝑆 (𝑚𝑝𝑞), 𝑖𝑛𝑓 𝑀𝑇 (𝑚𝑝𝑞))) 

                                              ≥ 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑀𝑅 (𝑝𝑥), 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑀𝑆 (𝑝𝑥), 𝑖𝑛𝑓 𝑀𝑇 (𝑝𝑥))) 

                                              = 𝑚𝑎𝑥(𝜔𝑅
−(𝑝𝑥), 𝑚𝑖𝑛(𝜔𝑆

−(𝑝𝑥), 𝜔𝑇
−(𝑝𝑥))) 

                                              = 𝑚𝑖𝑛 (𝑚𝑎𝑥(𝜔𝑅
−(𝑝𝑥), 𝜔𝑆

−(𝑝𝑥)), 𝑚𝑎𝑥(𝜔𝑅
−(𝑝𝑥), 𝜔𝑇

−(𝑝𝑥))) 

                                              = 𝑚𝑖𝑛(𝜔𝑅∩𝑆
− (𝑝𝑥), 𝜔𝑅∩𝑇

− (𝑝𝑥)) 

                                              = 𝜔(𝑅∩𝑆)∪(𝑅∩𝑇)
− (𝑝𝑥) 

Therefore 𝜔𝑅∩(𝑆∪𝑇)
− (𝑚𝑝𝑞) ≥ 𝜔(𝑅∩𝑆)∪(𝑅∩𝑇)

− (𝑝𝑥), for some 𝑥 ∈ 𝑍+   

Consider 𝜛𝑅∩(𝑆∪𝑇)
− (𝑚𝑝𝑞) = 𝑚𝑖𝑛(𝜛𝑅

−(𝑚𝑝𝑞), 𝜛𝑆∪𝑇
− (𝑚𝑝𝑞)) 

                                              = 𝑚𝑖𝑛(𝜛𝑅
−(𝑚𝑝𝑞), 𝑚𝑎𝑥(𝜛𝑆

−(𝑚𝑝𝑞), 𝜛𝑇
−(𝑚𝑝𝑞))) 

                                              = 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑁𝑅 (𝑚𝑝𝑞), 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑁𝑆 (𝑚𝑝𝑞), 𝑖𝑛𝑓 𝑁𝑇 (𝑚𝑝𝑞))) 

                                              ≤ 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑁𝑅 (𝑝𝑥), 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑁𝑆 (𝑝𝑥), 𝑖𝑛𝑓 𝑁𝑇 (𝑝𝑥))) 

                                              = 𝑚𝑖𝑛(𝜛𝑅
−(𝑝𝑥), 𝑚𝑎𝑥(𝜛𝑆

−(𝑝𝑥), 𝜛𝑇
−(𝑝𝑥))) 

                                              = 𝑚𝑎𝑥 (𝑚𝑖𝑛(𝜛𝑅
−(𝑝𝑥), 𝜛𝑆

−(𝑝𝑥)), 𝑚𝑖𝑛(𝜛𝑅
−(𝑝𝑥), 𝜛𝑇

−(𝑝𝑥))) 

                                              = 𝑚𝑎𝑥(𝜛𝑅∩𝑆
− (𝑝𝑥), 𝜛𝑅∩𝑇

− (𝑝𝑥)) 

                                              = 𝜛(𝑅∩𝑆)∪(𝑅∩𝑇)
− (𝑝𝑥) 

Therefore 𝜛𝑅∩(𝑆∪𝑇)
− (𝑚𝑝𝑞) ≤ 𝜛(𝑅∩𝑆)∪(𝑅∩𝑇)

− (𝑝𝑥), for some 𝑥 ∈ 𝑍+ 

Therefore 𝑅 ∩ (𝑆 ∪ 𝑇) = (𝑅 ∩ 𝑆) ∪ (𝑅 ∩ 𝑇) is also a primary interval- valued intuitionistic fuzzy M group.  

Theorem: 3 

If 𝑅 and 𝑆 are primary interval-valued intuitionistic fuzzy M group, then 𝑅 ∪ (𝑅 ∩ 𝑆) = 𝑅 is also a primary interval- valued 

intuitionistic fuzzy M group. 

Proof: 

Consider 𝜔𝑅∪(𝑅∩𝑆)
+ (𝑚𝑝𝑞) = 𝑚𝑎𝑥(𝜔𝑅

+(𝑚𝑝𝑞), 𝜔𝑅∩𝑆
+ (𝑚𝑝𝑞)) 

                                                = 𝑚𝑎𝑥(𝜔𝑅
+(𝑚𝑝𝑞), 𝑚𝑖𝑛(𝜔𝑅

+(𝑚𝑝𝑞), 𝜔𝑆
+(𝑚𝑝𝑞))) 

                                                = 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑀𝑅 (𝑚𝑝𝑞), 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑀𝑅 (𝑚𝑝𝑞), 𝑠𝑢𝑝 𝑀𝑆 (𝑚𝑝𝑞))) 

                                                ≤ 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑀𝑅 (𝑝𝑥), 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑀𝑅 (𝑝𝑥), 𝑠𝑢𝑝 𝑀𝑆 (𝑝𝑥))) 

                                                = 𝑚𝑎𝑥(𝜔𝑅
+(𝑝𝑥), 𝑚𝑖𝑛(𝜔𝑅

+(𝑝𝑥), 𝜔𝑆
+(𝑝𝑥))) 

                                                = 𝑚𝑎𝑥(𝜔𝑅
+(𝑝𝑥), 𝜔𝑆

+(𝑝𝑥)) 

                                                = 𝜔𝑅
+(𝑝𝑥) 
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Therefore 𝜔𝑅∪(𝑅∩𝑆)
+ (𝑚𝑝𝑞) ≤ 𝜔𝑅

+(𝑝𝑥), for some 𝑥 ∈ 𝑍+   

Consider 𝜛𝑅∪(𝑅∩𝑆)
+ (𝑚𝑝𝑞) = 𝑚𝑖𝑛(𝜛𝑅

+(𝑚𝑝𝑞), 𝜛𝑅∩𝑆
+ (𝑚𝑝𝑞)) 

                                                = 𝑚𝑖𝑛(𝜛𝑅
+(𝑚𝑝𝑞), 𝑚𝑎𝑥(𝜛𝑅

+(𝑚𝑝𝑞), 𝜛𝑆
+(𝑚𝑝𝑞))) 

                                                = 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑁𝑅 (𝑚𝑝𝑞), 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑁𝑅 (𝑚𝑝𝑞), 𝑠𝑢𝑝 𝑁𝑆 (𝑚𝑝𝑞))) 

                                                ≥ 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑁𝑅 (𝑝𝑥), 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑁𝑅 (𝑝𝑥), 𝑠𝑢𝑝 𝑁𝑆 (𝑝𝑥))) 

                                                = 𝑚𝑖𝑛(𝜛𝑅
+(𝑝𝑥), 𝑚𝑎𝑥(𝜛𝑅

+(𝑝𝑥), 𝜛𝑆
+(𝑝𝑥)))                                              

                                                = 𝑚𝑖𝑛(𝜛𝑅
+(𝑝𝑥), 𝜛𝑆

+(𝑝𝑥))  

                                                = 𝜛𝑅
+(𝑝𝑥) 

Therefore 𝜈𝑅∪(𝑅∩𝑆)
+ (𝑚𝑝𝑞) ≥ 𝜛𝑅

+(𝑝𝑥), for some 𝑥 ∈ 𝑍+ 

Consider 𝜔𝑅∪(𝑅∩𝑆)
− (𝑚𝑝𝑞) = 𝑚𝑖𝑛(𝜔𝑅

−(𝑚𝑝𝑞), 𝜔𝑅∩𝑆
− (𝑚𝑝𝑞)) 

                                                = 𝑚𝑖𝑛(𝜔𝑅
−(𝑚𝑝𝑞), 𝑚𝑎𝑥(𝜔𝑅

−(𝑚𝑝𝑞), 𝜔𝑆
−(𝑚𝑝𝑞))) 

                                                = 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑀𝑅 (𝑚𝑝𝑞), 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑀𝑅 (𝑚𝑝𝑞), 𝑖𝑛𝑓 𝑀𝑆 (𝑚𝑝𝑞))) 

                                                ≥ 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑀𝑅 (𝑝𝑥), 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑀𝑅 (𝑝𝑥), 𝑖𝑛𝑓 𝑀𝑆 (𝑝𝑥))) 

                                                = 𝑚𝑖𝑛(𝜔𝑅
−(𝑝𝑥), 𝑚𝑎𝑥(𝜔𝑅

−(𝑝𝑥), 𝜔𝑆
−(𝑝𝑥)))                                              

                                                = 𝑚𝑖𝑛(𝜔𝑅
−(𝑝𝑥), 𝜔𝑆

−(𝑝𝑥)) 

                                                = 𝜔𝑅
−(𝑝𝑥) 

Therefore 𝜔𝑅∪(𝑅∩𝑆)
− (𝑚𝑝𝑞) ≥ 𝜔𝑅

−(𝑝𝑥), for some 𝑥 ∈ 𝑍+   

Consider  𝜛𝑅∪(𝑅∩𝑆)
− (𝑚𝑝𝑞) = 𝑚𝑎𝑥(𝜛𝑅

−(𝑚𝑝𝑞), 𝜛𝑅∩𝑆
− (𝑚𝑝𝑞)) 

                                                = 𝑚𝑎𝑥(𝜛𝑅
−(𝑚𝑝𝑞), 𝑚𝑖𝑛(𝜛𝑅

−(𝑚𝑝𝑞), 𝜛𝑆
−(𝑚𝑝𝑞))) 

                                                = 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑁𝑅 (𝑚𝑝𝑞), 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑁𝑅 (𝑚𝑝𝑞), 𝑖𝑛𝑓 𝑁𝑆 (𝑚𝑝𝑞))) 

                                                ≤ 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑁𝑅 (𝑝𝑥), 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑁𝑅 (𝑝𝑥), 𝑖𝑛𝑓 𝑁𝑆 (𝑝𝑥))) 

                                                = 𝑚𝑎𝑥(𝜛𝑅
−(𝑝𝑥), 𝑚𝑖𝑛(𝜛𝑅

−(𝑝𝑥), 𝜛𝑆
−(𝑝𝑥))) 

                                                = 𝑚𝑎𝑥(𝜛𝑅
−(𝑝𝑥), 𝜛𝑆

−(𝑝𝑥)) 

                                                = 𝜛𝑅
−(𝑝𝑥) 

Therefore 𝜛𝑅∪(𝑅∩𝑆)
− (𝑚𝑝𝑞) ≤ 𝜛𝑅

−(𝑝𝑥), for some 𝑥 ∈ 𝑍+ 

Therefore 𝑅 ∪ (𝑅 ∩ 𝑆) = 𝑅 is also a primary interval- valued intuitionistic fuzzy M group. 

Theorem: 4 

If 𝑅 and 𝑆 are primary interval-valued intuitionistic fuzzy M group, then 𝑅 ∩ (𝑅 ∪ 𝑆) = 𝑅 is also a primary interval- valued 

intuitionistic fuzzy M group. 

Proof: 

Consider 𝜔𝑅∩(𝑅∪𝑆)
+ (𝑚𝑝𝑞) = 𝑚𝑖𝑛 (𝜔𝑅

+(𝑚𝑝𝑞), 𝜔(𝑅∪𝑆)
+ (𝑚𝑝𝑞)) 

                                                = 𝑚𝑖𝑛(𝜔𝑅
+(𝑚𝑝𝑞), 𝑚𝑎𝑥(𝜔𝑅

+(𝑚𝑝𝑞), 𝜔𝑆
+(𝑚𝑝𝑞))) 

                                                = 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑀𝑅 (𝑚𝑝𝑞), 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑀𝑅 (𝑚𝑝𝑞), 𝑠𝑢𝑝 𝑀𝑆 (𝑚𝑝𝑞))) 
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                                                ≤ 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑀𝑅 (𝑝𝑥), 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑀𝑅 (𝑝𝑥), 𝑠𝑢𝑝 𝑀𝑆 (𝑝𝑥))) 

                                                = 𝑚𝑖𝑛(𝜔𝑅
+(𝑝𝑥), 𝑚𝑎𝑥(𝜔𝑅

+(𝑝𝑥), 𝜔𝑆
+(𝑝𝑥))) 

                                                = 𝑚𝑖𝑛(𝜔𝑅
+(𝑝𝑥), 𝜔𝑆

+(𝑝𝑥)) 

                                                = 𝜔𝑅
+(𝑝𝑥) 

Therefore 𝜔𝑅∩(𝑅∪𝑆)
+ (𝑚𝑝𝑞) ≤ 𝜔𝑅

+(𝑝𝑥), for some 𝑥 ∈ 𝑍+   

Consider 𝜛𝑅∩(𝑅∪𝑆)
+ (𝑚𝑝𝑞) = 𝑚𝑎𝑥(𝜛𝑅

+(𝑚𝑝𝑞), 𝜛𝑅∪𝑆
+ (𝑚𝑝𝑞)) 

                                                = 𝑚𝑎𝑥(𝜛𝑅
+(𝑚𝑝𝑞), 𝑚𝑖𝑛(𝜛𝑅

+(𝑚𝑝𝑞), 𝜛𝑆
+(𝑚𝑝𝑞))) 

                                                = 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑁𝑅 (𝑚𝑝𝑞), 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑁𝑅 (𝑚𝑝𝑞), 𝑠𝑢𝑝 𝑁𝑆 (𝑚𝑝𝑞))) 

                                                ≥ 𝑚𝑎𝑥(𝑠𝑢𝑝 𝑁𝑅 (𝑝𝑥), 𝑚𝑖𝑛(𝑠𝑢𝑝 𝑁𝑅 (𝑝𝑥), 𝑠𝑢𝑝 𝑁𝑆 (𝑝𝑥))) 

                                                = 𝑚𝑎𝑥(𝜛𝑅
+(𝑝𝑥), 𝑚𝑖𝑛(𝜛𝑅

+(𝑝𝑥), 𝜛𝑆
+(𝑝𝑥)))                                              

                                                = 𝑚𝑎𝑥(𝜛𝐴
+(𝑝𝑥), 𝜛𝐵

+(𝑝𝑥)) 

                                                = 𝜛𝑅
+(𝑝𝑥) 

Therefore 𝜛𝑅∩(𝑅∪𝑆)
+ (𝑚𝑝𝑞) ≥ 𝜛𝑅

+(𝑝𝑥), for some 𝑥 ∈ 𝑍+ 

Consider 𝜔𝑅∩(𝑅∪𝑆)
− (𝑚𝑝𝑞) = 𝑚𝑎𝑥(𝜔𝑅

−(𝑚𝑝𝑞), 𝜔𝑅∪𝑆
− (𝑚𝑝𝑞)) 

                                               = 𝑚𝑎𝑥(𝜔𝑅
−(𝑚𝑝𝑞), 𝑚𝑖𝑛(𝜔𝑅

−(𝑚𝑝𝑞), 𝜔𝑆
−(𝑚𝑝𝑞))) 

                                               = 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑀𝑅 (𝑚𝑝𝑞), 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑀𝑅 (𝑚𝑝𝑞), 𝑖𝑛𝑓 𝑀𝑆 (𝑚𝑝𝑞))) 

                                               ≥ 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑀𝑅 (𝑝𝑥), 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑀𝑅 (𝑝𝑥), 𝑖𝑛𝑓 𝑀𝑆 (𝑝𝑥))) 

                                               = 𝑚𝑎𝑥(𝜔𝑅
−(𝑝𝑥), 𝑚𝑖𝑛(𝜔𝑅

−(𝑝𝑥), 𝜔𝑆
−(𝑝𝑥)))                                              

                                               = 𝑚𝑎𝑥(𝜔𝑅
−(𝑝𝑥), 𝜔𝑆

−(𝑝𝑥)) 

                                               = 𝜔𝑅
−(𝑝𝑥) 

Therefore 𝜇𝑅∩(𝑅∪𝑆)
− (𝑚𝑝𝑞) ≥ 𝜔𝑅

−(𝑝𝑥), for some 𝑥 ∈ 𝑍+   

Consider  𝜛𝑅∩(𝑅∪𝑆)
− (𝑚𝑝𝑞) = 𝑚𝑖𝑛(𝜛𝑅

−(𝑚𝑝𝑞), 𝜛𝑅∩𝑆
− (𝑚𝑝𝑞)) 

                                               = 𝑚𝑖𝑛(𝜛𝑅
−(𝑚𝑝𝑞), 𝑚𝑎𝑥(𝜛𝑅

−(𝑚𝑝𝑞), 𝜛𝑆
−(𝑚𝑝𝑞))) 

                                               = 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑁𝑅 (𝑚𝑝𝑞), 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑁𝑅 (𝑚𝑝𝑞), 𝑖𝑛𝑓 𝑁𝑆 (𝑚𝑝𝑞))) 

                                               ≤ 𝑚𝑎𝑥(𝑖𝑛𝑓 𝑁𝑅 (𝑝𝑥), 𝑚𝑖𝑛(𝑖𝑛𝑓 𝑁𝑅 (𝑝𝑥), 𝑖𝑛𝑓 𝑁𝑆 (𝑝𝑥))) 

                                               = 𝑚𝑎𝑥(𝜛𝑅
−(𝑝𝑥), 𝑚𝑖𝑛(𝜛𝑅

−(𝑝𝑥), 𝜛𝑆
−(𝑝𝑥))) 

                                               = 𝑚𝑎𝑥(𝜛𝑅
−(𝑝𝑥), 𝜛𝑆

−(𝑝𝑥)) 

                                               = 𝜛𝑅
−(𝑝𝑥) 

Therefore 𝜛𝑅∩(𝑅∪𝑆)
− (𝑚𝑝𝑞) ≤ 𝜛𝑅

−(𝑝𝑥), for some 𝑥 ∈ 𝑍+ 

Therefore 𝑅 ∩ (𝑅 ∪ 𝑆) = 𝑅 is also a primary interval- valued intuitionistic fuzzy M group. 

Theorem: 5 

If 𝑅 and 𝑆 are primary interval-valued intuitionistic fuzzy M group, then 𝑅 ∩ 𝑆 = 𝑅 ∪ 𝑆 is also a primary interval- valued 

intuitionistic fuzzy M group. 
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Proof: 

Let 𝑅 and 𝑆 be two primary interval-valued intuitionistic fuzzy M group of 𝐺.  

Consider 𝑝, 𝑞 ∈ 𝑅 ∩ 𝑆 and 𝑚 ∈ M.  

Consider  𝜔
𝑅∩𝑆 
+ (𝑚𝑝𝑞) = 𝑚𝑖𝑛(𝜔𝑅

+(𝑚𝑝𝑞), 𝜔
𝑆
+(𝑚𝑝𝑞) ) 

                                               = 𝑚𝑖𝑛(𝜛𝑅
+(𝑚𝑝𝑞), 𝜛𝑆

+(𝑚𝑝𝑞)) 

                                               = 𝑚𝑖𝑛(𝑠𝑢𝑝𝑁𝑅(𝑚𝑝𝑞) , 𝑠𝑢𝑝𝑁𝑆(𝑚𝑝𝑞)) 

                                               ≤ 𝑚𝑖𝑛(𝑠𝑢𝑝𝑁𝑅(𝑝𝑥) , 𝑠𝑢𝑝𝑁𝑆(𝑝𝑥)) 

                                               = 𝑚𝑖𝑛(𝜛𝑅
+(𝑝𝑥), 𝜛𝑆

+(𝑝𝑥)) 

                                                     = 𝜛𝑅∪𝑆
+ (𝑝𝑥) 

                                                     = 𝜔
𝑅∪𝑆
+ (𝑝𝑥) 

Therefore 𝜔
𝑅∩𝑆
+ (𝑚𝑝𝑞) ≤ 𝜔

𝑅∪𝑆
+ (𝑝𝑥), for some𝑥 ∈ 𝑍+ 

Consider  𝜛
𝑅∩𝑆
+ (𝑚𝑝𝑞) = 𝑚𝑎𝑥(𝜛𝑅

+(𝑚𝑝𝑞), 𝜛
𝑆
+(𝑚𝑝𝑞)) 

                                               = 𝑚𝑎𝑥(𝜔𝑅
+(𝑚𝑝𝑞), 𝜔𝑆

+(𝑚𝑝𝑞)) 

                                                     = 𝑚𝑎𝑥 (𝑠𝑢𝑝𝑀𝑅(𝑚𝑝𝑞), 𝑠𝑢𝑝𝑀𝑆(𝑚𝑝𝑞)) 

                                                          ≥  𝑚𝑎𝑥 (𝑠𝑢𝑝𝑀𝑅(𝑝𝑥), 𝑠𝑢𝑝𝑀𝑆(𝑝𝑥)) 

                                                     = 𝑚𝑎𝑥(𝜔𝑅
+(𝑝𝑥), 𝜔𝑆

+(𝑝𝑥)) 

                                                     = 𝜔𝑅∪𝑆
+ (𝑝𝑥) 

                                                     = 𝜛
𝑅∪𝑆
+ (𝑝𝑥). 

Therefore 𝜛
𝑅∩𝑆
 + (𝑚𝑝𝑞) ≥ 𝜛

𝑅∪𝑆
+ (𝑝𝑥),  for some 𝑥 ∈ 𝑍+ 

Consider 𝜔
𝑅∩𝑆 
− (𝑚𝑝𝑞) = 𝑚𝑎𝑥(𝜔𝑅

−(𝑚𝑝𝑞), 𝜔
𝑆
−(𝑚𝑝𝑞) ) 

                                               = 𝑚𝑎𝑥(𝜛𝑅
−(𝑚𝑝𝑞), 𝜛𝑆

−(𝑚𝑝𝑞)) 

                                               = 𝑚𝑎𝑥(𝑖𝑛𝑓𝑁𝑅(𝑚𝑝𝑞) , 𝑖𝑛𝑓𝑁𝑆(𝑚𝑝𝑞)) 

                                               ≥ 𝑚𝑎𝑥(𝑖𝑛𝑓𝑁𝑅(𝑝𝑥) , 𝑖𝑛𝑓𝑁𝑆(𝑝𝑥)) 

                                               = 𝑚𝑎𝑥(𝜛𝑅
−(𝑝𝑥), 𝜛𝑆

−(𝑝𝑥)) 

                                                     = 𝜛𝑅∪𝑆
− (𝑝𝑥) 

                                                     = 𝜔
𝑅∪𝑆
− (𝑝𝑥) 

Therefore 𝜔
𝑅∩𝑆
− (𝑚𝑝𝑞) ≥ 𝜔𝑅∩𝑆

− (𝑝𝑥), for some 𝑥 ∈ 𝑍+ 

Consider   𝜛
𝑅∩𝑆
− (𝑚𝑝𝑞) = 𝑚𝑖𝑛(𝜛𝑅

−(𝑚𝑝𝑞), 𝜛
𝑆
−(𝑚𝑝𝑞)) 

                                               = 𝑚𝑖𝑛(𝜔𝑅
−(𝑚𝑝𝑞), 𝜔𝑆

−(𝑚𝑝𝑞)) 

                                                     = 𝑚𝑖𝑛(𝑖𝑛𝑓𝑀𝑅(𝑚𝑝𝑞), 𝑖𝑛𝑓𝑀𝑆(𝑚𝑝𝑞)) 

                                                          ≤  𝑚𝑖𝑛(𝑖𝑛𝑓𝑀𝑅(𝑝𝑥), 𝑖𝑛𝑓𝑀𝑆(𝑝𝑥)) 

                                                     = 𝑚𝑖𝑛(𝜔𝑅
−(𝑝𝑥), 𝜔𝑆

−(𝑝𝑥)) 

                                                     = 𝜔𝑅∪𝑆
− (𝑝𝑥) 

                                                     = 𝜛
𝑅∪𝑆
− (𝑝𝑥). 

https://www.paperpublications.org/
https://www.paperpublications.org/


                                                                                                                                                                    ISSN  2350-1022 
 

International Journal of Recent Research in Mathematics Computer Science and Information Technology  
Vol. 11, Issue 2, pp: (23-31), Month: October 2024 – March 2025, Available at: www.paperpublications.org 

 

 Page | 30 
Paper Publications 

Therefore 𝜛
𝑅∩𝑆
− (𝑚𝑝𝑞) ≤ 𝜛

𝑅∪𝑆
− (𝑝𝑥),  for some 𝑥 ∈ 𝑍+ 

Therefore, 𝑅 ∩ 𝑆 = 𝑅 ∪ 𝑆 is a primary interval-valued intuitionistic fuzzy M group of G.  ⬜ 

Theorem: 6 

If 𝑅 and 𝑆 are primary interval-valued intuitionistic fuzzy M group, then 𝑅 ∪ 𝑆 = 𝑅 ∩ 𝑆 is also a primary interval- valued 

intuitionistic fuzzy M group. 

Proof: 

Let 𝑅 and 𝑆 be two primary interval-valued intuitionistic fuzzy M group of 𝐺.  

Consider   𝜔
 𝑅∪𝑆 
+ (𝑚𝑝𝑞) = 𝑚𝑎𝑥(𝜔

𝑅
+(𝑚𝑝𝑞), 𝜔

𝑆
+(𝑚𝑝𝑞) ) 

                                               = 𝑚𝑎𝑥(𝜛𝑅
+(𝑚𝑝𝑞), 𝜛𝑆

+(𝑚𝑝𝑞)) 

                                               = 𝑚𝑎𝑥(𝑠𝑢𝑝𝑁𝑅(𝑚𝑝𝑞) , 𝑠𝑢𝑝𝑁𝑆(𝑚𝑝𝑞)) 

                                               ≤ 𝑚𝑎𝑥(𝑠𝑢𝑝𝑁𝑅(𝑝𝑥) , 𝑠𝑢𝑝𝑁𝑆(𝑝𝑥)) 

                                               = 𝑚𝑎𝑥(𝜛𝑅
+(𝑝𝑥), 𝜛𝑆

+(𝑝𝑥)) 

                                                     = 𝜛𝑅∩𝑆
+ (𝑝𝑥) 

                                                     = 𝜔
𝑅∩𝑆
+ (𝑝𝑥) 

Therefore 𝜔
 𝑅∪𝑆
+ (𝑚𝑝𝑞) ≤ 𝜔

𝑅∩𝑆
+ (𝑝𝑥), for some 𝑥 ∈ 𝑍+ 

Consider  𝜛
 𝑅∪𝑆
+ (𝑚𝑝𝑞) = 𝑚𝑖𝑛(𝜛𝑅

+(𝑚𝑝𝑞), 𝜛
𝑆
+(𝑚𝑝𝑞)) 

                                              = 𝑚𝑖𝑛(𝜔𝑅
+(𝑚𝑝𝑞), 𝜔𝑆

+(𝑚𝑝𝑞)) 

                                                    = 𝑚𝑖𝑛(𝑠𝑢𝑝𝑀𝑅(𝑚𝑝𝑞), 𝑠𝑢𝑝𝑀𝑆(𝑚𝑝𝑞)) 

                                                         ≥ 𝑚𝑖𝑛(𝑠𝑢𝑝𝑀𝑅(𝑝𝑥), 𝑠𝑢𝑝𝑀𝑆(𝑝𝑥)) 

                                                    = 𝑚𝑖𝑛(𝜔𝑅
+(𝑝𝑥), 𝜔𝑆

+(𝑝𝑥)) 

                                                    = 𝜔𝑅∩𝑆
+ (𝑝𝑥) 

                                                    = 𝜛
𝑅∩𝑆
+ (𝑝𝑥). 

Therefore 𝜛
 𝑅∪𝑆
 + (𝑚𝑝𝑞) ≥ 𝜛

𝑅∩𝑆
+ (𝑝𝑥),  for some 𝑥 ∈ 𝑍+ 

Consider 𝜔
 𝑅∪𝑆 
− (𝑚𝑝𝑞) = 𝑚𝑖𝑛(𝜔𝑅

−(𝑚𝑝𝑞), 𝜔
𝑆
−(𝑚𝑝𝑞) ) 

                                              = 𝑚𝑖𝑛(𝜛𝑅
−(𝑚𝑝𝑞), 𝜛𝑆

−(𝑚𝑝𝑞)) 

                                              = 𝑚𝑖𝑛(𝑖𝑛𝑓𝑁𝑅(𝑚𝑝𝑞) , 𝑖𝑛𝑓𝑁𝑆(𝑚𝑝𝑞)) 

                                              ≥ 𝑚𝑖𝑛(𝑖𝑛𝑓𝑁𝑅(𝑝𝑥) , 𝑖𝑛𝑓𝑁𝑆(𝑝𝑥)) 

                                              = 𝑚𝑖𝑛(𝜛𝑅
−(𝑝𝑥), 𝜛𝑆

−(𝑝𝑥)) 

                                                    = 𝜛𝑅∩𝑆
− (𝑝𝑥) 

                                                    = 𝜔
𝑅∩𝑆
− (𝑝𝑥) 

Therefore 𝜔
 𝑅∪𝑆
− (𝑚𝑝𝑞) ≥ 𝜔

𝑅∩𝑆
− (𝑝𝑥), for some 𝑥 ∈ 𝑍+ 

Consider 𝜛
 𝑅∪𝑆
− (𝑚𝑝𝑞) = 𝑚𝑎𝑥(𝜛𝑅

−(𝑚𝑝𝑞), 𝜛
𝑆
−(𝑚𝑝𝑞)) 

                                             = 𝑚𝑎𝑥(𝜔𝑅
−(𝑚𝑝𝑞), 𝜔𝑆

−(𝑚𝑝𝑞)) 

                                                   = 𝑚𝑎𝑥(𝑖𝑛𝑓𝑀𝑅(𝑚𝑝𝑞), 𝑖𝑛𝑓𝑀𝑆(𝑚𝑝𝑞)) 
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                                                        ≤ 𝑚𝑎𝑥(𝑖𝑛𝑓𝑀𝑅(𝑝𝑥), 𝑖𝑛𝑓𝑀𝑆(𝑝𝑥)) 

                                                   = 𝑚𝑎𝑥(𝜔𝑅
−(𝑝𝑥), 𝜔𝑆

−(𝑝𝑥)) 

                                                   = 𝜔𝑅∩𝑆
− (𝑝𝑥) 

                                                   = 𝜛
𝑅∩𝑆
− (𝑝𝑥). 

Therefore 𝜛
 𝑅∪𝑆
− (𝑚𝑝𝑞) ≤ 𝜛

𝑅∩𝑆
− (𝑝𝑥),  for some 𝑥 ∈ 𝑍+ 

Therefore 𝑅 ∪ 𝑆 = 𝑅 ∩ 𝑆 is a primary interval-valued intuitionistic fuzzy M group of G.   

3.   CONCLUSION 

In this paper the main idea of primary interval-valued intuitionistic fuzzy M group is a new algebraic structures of fuzzy 

algebra and it is used through the some properties of the above. We believe that our ideas can also applied for other algebraic 

system. 
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