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 Abstract  

     In this paper we define irregular r- polar fuzzy graphs and its various classifications. 

Size of Irregular r-polar fuzzy graph derived.The relation between highly and 

neighbourly irregular r- polar fuzzy are established. Some basic theorems related to the 

stated graphs have also been presented. 

   

Key Words: 

       r- polar fuzzy graphs, regular r- polar fuzzy graphs, irregular and degree of r- polar 

graphs. 

 

INTRODUCTION:  

     The Origin of graph theory started with Konigsberg bridge problem in 1735.  This 

problem led to the concept of Euler graph.  Euler studied the Konigsberg problem that is 

referred to as an Euler graph.  We introduced this paper r- polar fuzzy set as a 

generalization of r- polar fuzzy graph. 

Presently, graph theory concepts are highly utilize by a computer applications, 

especially in area of research, including data mining image segmentation, clustering and 

networking.  The first basic definitions of r- polar fuzzy graph was proposed by G. 

Ghorai  and M. Pal [1] from a study on r- polar fuzzy graphs.  In 1999,Molodtsov [9] 
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introduced the concept of soft set theory to solve imprecise problems in the field of 

engineering, social science, economics, medical science and environment.  Molodtsov 

applied this theory to several directions such as smoothness of function, game theory, 

operation research, probability and measurement theory.  In recent times, a number of 

research studies contributed into the Fuzzification of soft set theory. As a result many 

researchers were more active doing research on soft sets. 

However H. Rashmantou, S.Samantha, M.Pal, R. A. Borzooel [4] introduced r-polar 

fuzzy graphs with categorical properties. Also S.Samantha, M. pal [5] defined basic 

definition of irregular r- polar fuzzy graphs. In 2015, G. Ghorai and M. pal [ 2,11,12 ] 

also introduced another group of explained definition of complement and isomorphism 

of r- polar fuzzy graph and some operations and density of r- polar fuzzy graphs. At this 

same time they elaborated faces and dual of r- polar fuzzy planar graphs.  The 

complement of fuzzy graphs, Indian journal of pure and the applied mathematics was 

introduced byM.S. Sunitah, A. Vijayakumar [9]. 

In 2011, Akram [13] introduced the concept of r- polar fuzzy graphs and defined 

different operations on it. Now r- polar fuzzy graph theory is growing and expanding its 

application. 

  Also we refer basic definitions of fuzzy set theory and K. Kalaiarasi[10] defined 

optimization of fuzzy integrated Vendor- Buyer inventory models.   

Some basic definitions and basic of regular and irregular theorems are discussed. 

Definition: 1 

 r- polar fuzzy graph of a graph G*= (V, E) is a pair G = (A, B, C) where A: V → [0, 1]ʳ 

is an r- polar fuzzy set in V and B: V͞͞͞͞ ² → [0, 1] ͬ is a polar fuzzy set in V² and C: V͞͞ ³→ 

[0, 1] ͬ is a polar fuzzy set in V³.  Such that for each n =1, 2, 3, . . .  .r. kᵢ ⸰ [B, C (xyz)] ≤ 

min {kᵢ ⸰A(x), kᵢ ⸰ A(Y), kᵢ ⸰ A (z)} for all xyz 𝜖 V͞͞ ³ and B, C (xyz) = 0 for all xyz 𝜖V͞͞ ³‒

E,{0₌0, 0, 0, …… .0} is the smallest element in [0, 1] ͬ.A is called the r‐ polar fuzzy 

vertex and B, C is called the r‐ polar fuzzy edge. 

     This is called r- polar fuzzy graph. 
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 Example: 

                                       (0.6, 0.7, 0.1)            (0.3, 0.6, 0.7) 

 

                                               (0.3, 0.2, 0.1)                                                                 (0.3, 0.2, 0.4)  

            
        

 

 

Definition: 2 

     The Order of the r- polar fuzzy graph G = (V, A, B, C) is denoted by |v| or (O (G)) 

where 

                                 

                                         1+∑ 𝑞𝑖 𝑟
𝑖=0 ○ A (x) 

     O (G) =|v|=      ∑            3 

                                                                                        

 

 

Definition: 3  

      The Size of G = (A, B, C) is denoted by |E| or S (G) Where 

   1+∑ 𝑞𝑖𝑟
𝑖=1 ○B, C (x, y, z) 

S(G)=|E|=∑𝑥𝑦𝑧∈𝑣        3 

             

V₉ (0.1, 0.2, 0.3) 

                           (0.2, 0.3, 0.5) V₈ 

V₂ (0.3, 0.5, 0.7) 

(0.4, 0.6, 0.5) 
              (0.2, 0.6, 0.1)V₆   

    (                    ( 0.7, 0.6, 0.3) 

 

 

V₃ (0.6, 0.7, 0.8) 
                                   (0.6, 0.5, 0.4) 

V₁ (0.2, 0.4, 0.6) 

(0.3, 0.6, 0.7) V5 

(0.7, 0.6, 0.5) 

(0.9, 0.7, 0.8) 
(0.3,0.6, 0.7)V4 

V₇(0.3, 0.6,0.1) 
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Definition: 4 

Let  G =(A,B,C) be a r-polar fuzzy graph where A:V →[0,1] ͬ is a r-polar fuzzy set in V 

and B: V͞͞ ² →[0,1] ͬ  is a r- polar fuzzy set in V͞͞  ² and C: V͞͞  ³→[0,1] is a r-polar fuzzy sets 

on s non- empty finite set V and E ⊆V×V× V respectively. If d(x) = k₁, d(y) = k₂, d (z) 

= k₃ for all x, y, z 𝜖X,Y,Z. k₁, k₂, k₃ regular r-polar fuzzy graph.  If ,there exists a 

vertices which is adjacent to a vertex with same. 

Example:- 

 

 

 

 

(0.1, 0.2, 0.  

                     V1                                                                                (0.1, 0.2, 0.4) 

 

 (0.1, 0.2, 0.4)                               (0.1, 0.2, 0.4) 

                                                  ( (0.1, 0.2,0.4) 

 

d(V₁) = (0.2, 0.4, 0.8), d(V₂) = (0.2, 0.4, 0.8), d(V₃) =( 0.2, 0.4, 0.8), 

d(V₄) = (0.2, 0.4, 0.8), d(V₅) = (0.2, 0.4, 0.8), d(V₆) =  (0.2, 0.4, 0.8) 

d (V₇) = (0.2, 0.4, 08), d (V₈) = (0.2, 0.4, 0.8), d (V₉) = (0.2, 0.4, 0.8) 

d (V₁) = d (V₂) = d (V₃) = d (V₄) = d (V₅) = d (V₆) = d (V₇) = d (V₈) = d (V₉). 

 The graph is 3³ polar fuzzy graph is said to regular. 

Remark: 

    If the graph is regular then odd graph or even graph of degree are same.  

 

 

 

             (0.1, 0.2, 0.4) 
V₆ 

V7 

V₈ 

                      V₉ 

(0.1, 0.2, 0.4) 

                (0.1, 0.2, 0.4) 

(0.1, 0.2, 0.4) 

          (0                    ( 0.1, 0.2, 0.4) 

V5 

V3 

V4 

V2 
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Example of odd and even regular graph: 

Odd regular graph. 

In odd regular graph the all edges are same degree. 

 

 

        

                         (0.1, 0.3, 0.6) (0.1, 0.3, 0.6) 

  

              (0.1, 0.3, 0.6)                                                      (0.1, 0.3, 0.6)                      (0.1, 0.3, 0.6)                                

                                (0.1, 0.3, 0.6) 

                                   (0.1, 0.3, 0.6)                                  (0.1, 0.3, 0.6)    

 

    (0.1, 0.3, 0.6)                                   (0.1, 0.3, 0.6)                        (0.1, 0.3, 0.6)    

 

                                           G          (0.1,0.3, 0.6)                                            D 

                                                   (0.1, 0.3, 0.6)                (0.1, 0.3, 0.6)                          (0.1, 0.3, 0.6) 

                                                   (0.1, 0.3, 0.6) 

 

Even Regular Graph:- 

     In even regular graph the alternative edges are equal. 

 

 

 

 

 

 

 

F 

A 

E 

C 
H 

B I 

(0.1, 0.3, 0.6)  
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 (0.2, 0.4, 0.6) 

 

 

 

 

  

 

 

  

Definition: 5 

     Let  G ₌(A, B,C) be a r-polar fuzzy graph where A:V→[0,1] ͬ is a r- polar fuzzy set in 

V and B:V͞͞  ²→ [0,1]  ͬ is a r- polar fuzzy set in V² and C:V͞͞  ³→[0,1] ͬ be three r-polar 

fuzzy sets on a non- empty finite set V and E⊆ V× V×V respectively G is said to be 

totally regular r- polar fuzzy graph if there exists a vertex which is adjacent to a vertex 

with same total degree. 

 

 

 

 

 

 

 

 

 

B 
   C 

                     D 

E 

F           G     

GG 

H 

(0.8, 0.7, 0.1) 

(0.1, 0.2, 0.3) 

(0.5, 0.6, 0.7) 
  (0.1, 0.4, 0.5) 

(0.1, 0.4, 0.5)        (0        (  0 .5, 0.6, 0.7)    

(0.1, 0.2, 0.3) 
(0.8, 0.7, 0.1) 

(0.2, 0.4, 0.6) 

(0.3, 0.6, 0.1) 

(0.3, 0.6, 0.1) 

A 
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Example:- 

Totally regular r-polar fuzzy graph. 

 

 

 (0.4, 0.2) 

 (0.1, 0.3) 

 

             (0.4,0.2)               (0.1, 0.3) 

 (0.4, 0.2)  

 

 

  

 (0.4, 0.2)  

 

Td (A) = (1.0, 0.9), Td (B) = (1.0, 0.9), Td (C) = (1.0, 0.9),          Td (D) = (1.0,0.9) 

Td (A) = Td (B) = Td C) = Td (D). 

Example of 2³ polar fuzzy graph. 

 

 

Definition: 6  

Let G be connected r- polar fuzzy graph. Then G is called neighbourly to totally regular 

r- polar fuzzy graph if every three adjacent vertices of G have same total degrees.  

 

 

 

 

 

A 
B 

C( 0.1, 0.2) 

D(0.1, 0.2) 

(0.1, 0.2) (0.1, 0.2) 
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Example: 

Neighbourly totally regular r- polar fuzzy graph. 

                   (0.1, 0.1) 

             (0.2, 0.3)                                                                             (0.2 0.2)  

 

 

                                                                                                                                                 (0.2, 0.1) 

             

 

 

 

                                              (0.2, 0.3)   

(0.2, 0.2)                                                                                                                                    (0.2, 0.3) 

 

Td (A) = (0.7, 0.7), Td (B) = (0.7, 0.7), Td (C) = (0.7, 0.7), Td (D) = (0.7, 0.7) 

Td (A) = Td (B) = Td (C) = Td (D). 

Example of 2³ polar fuzzy graph. 

 

Definition: 7  

Let G be a connected r- polar fuzzy graph. The G is called neighbourly regular r- polar 

fuzzy graph if every three adjacent vertices of G have same degree. 

 

 

 

 

 

 

    A B 

    C D (0.1, 0.1) 

(0.2, 0.1) 

(0.2, 0.2) 

 (0.2, 0.2)  
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Example 

 

Neighbourly regular r- polar fuzzy graph 

  

 

 

 

     (0.3, 0.4) 

  

   

     (0.1, 0.3)      

 

 (0.1, 0.2) 

d (V₁) = (0.5, 0.9 ), d (V₂) = (0.5, 0.9), d (V₃) = (0.5, 0.9 ),d (V₄) = (0.5, 0.9 ) 

d (V₁)=  d (V₂) = d (V₃) = d (V₄). 

The example of 2³ polar fuzzy graph.  

 

 

Definition: 8 

Let G be connected r- polar fuzzy graph. Then G is called neighbourly irregular r- polar 

fuzzy graph if for every three adjacent vertices of vertices of G have distinct degrees. 

 

 

 

 

 

(0.1, 0.2) 

(0.1, 0.3) 

(0.3, 0.4) 

                          (0.2, 0.6)V₁  
V₂ (0.8, 0.7)  

            (0.6, 0.5) V₄ 

V₃ (0.9, 0.1) 
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Example: 

Neighbourly irregular r- polar fuzzy graph 

 

 

  

  

 

 

 

 

 

d (V₁) = (1.1, 0.9), d (V₂) = (1.4, 0.8), d (V₃) = (0.6, 1.0), d (V₄) = (0.5, 1.1) 

d (V₁) ≠ d (V₂) ≠ d (V₃) ≠ d ( V₄) 

The example for 2³ polar fuzzy graph. 

Definition: 9 

Let G ₌(A,B,C) be a r-polar fuzzy graph where A:V→[0,1] ͬ is a r- polar fuzzy set in V 

and B:V͞͞  ²→[0,1] ͬ is a r- polar fuzzy set in V͞͞  ² and C:V͞͞  ³→[0,1]  ͬis a r- polar fuzzy set in 

V͞͞  ³ be the three r- polar fuzzy sets on a non- empty finite set V and E⊆V×V×V 

respectively. G is said to be totally irregular r-polar fuzzy graph if there exists a vertex 

which is adjacent to a vertex with distinct total degrees. 

 

 

 

 

 

 

 

      V₁ 

V₂ 

        V₃ V₄ 

(0.8, 0.2) 

            (0.1, 0.6) 

(0.3, 0.5) 

(0.1, 0.4) 

(0.2, 0.1) 

(0.3, 0.1) 
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Example: 

Totally irregular r- polar fuzzy graph. 

 

 

 

 

 

 

 

 

 

 

d (V₁) = (1.3, 1.7), d (V₂) = (1.0, 1.3), d (V₃) = (0.6, 0.9), d (V₄) = (0.5, 0.9) 

Td (V₁) = (1.6, 1.8), Td (V₂) = (1.6, 1.5), Td (V₃) = (1.0, 1.0),  

Td (V₄) = (1.0, 1.5). 

Td (V₁) ≠Td (V₂)≠Td (V₃)≠Td (V₄) 

 

This example for 2³ polar fuzzy graph. 

 

Definition: 10 

Let G be a connected r- polar fuzzy graph. Then G is called neighbourly totally irregular 

r- polar fuzzy graph if for a every three adjacent vertices of G have distinct total 

degrees. 

 

 

 

(0.7, 0.8) 

(0, 0.1) 

                (0.1, 0.3) 

(0.1, 0.2) 

           (0.5, 0.6)V₄ 

V₃ (0.4, 0.1) 

            (0.3, 0.1)V₁ 

V₂ (0.6, 0.2) 

(0.5, 0.6) 

(0.3, 0.4) 
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Example: 

 

  

 

 

 

 

  

 

  

d (V₁) = (1.2, 0.9), d (V₂) = (1.2, 1.0), d (V₃) = (0.1, 1.2) d (V₄) = (1.2, 1.1) 

Td (V₁) = (1.4, 1.5), Td (V₂) = (1,3, 1.3), Td (V₃) = (1.4, 1.8), Td (V₄) = (1.3,1.9) 

Td(V₁)≠Td(V₂)≠Td(V₃)≠Td(V₄). 

This example for 2³ polar fuzzy graph . 

Remark: 

   It need not be highly irregular r- polar fuzzy graph that is any adjacent vertices of the 

graph G have the same degree. Other than any adjacent vertices of the graph G have the 

distinct degree. 

 

Definition: 11 

       Let G be a connected r- polar fuzzy graph. Then G is called highly irregular r- polar 

fuzzy graph if every vertex of G is adjacent to vertices with distinct degrees.  

 

 

 

 

                     ( 0.2, 0.6)V₁ 
V₂ (0.1, 0.3) 

V₃ (0.3, 0.6) 

(0.3, 0.1) 

(0.1, 0.1) 

             (0.1,           (0.1.0.3)V₄ 

(0.4, 0.3) 
                        (0.4, 0.2) 

(0.5, 0.6) 

(0.1, 0.8) 
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Example: 

Highly Irregular r- polar fuzzy graph. 

 

 

  

 

 (01, 0.4, 0.2) 

  

 

              ₌ 

                                               

                                    

 

 

d (V₁) = (0.2,0.5,1.2), d (V₂) = (0.6 1.2,0.8), d (V₃) = (0.9,0.7,0.3) 

d (V₄) = (0.7,0.4,0.6), d (V₅) = (0.6,1.0,1.2), d (V₆) = (0.7,1.6,0.9), 

d (V₇) = (0.4,0.6,0.2), d(V₈) = (0.9, 0.7 0.3), d (V₉) = (0.5,0.8,0.9) 

d(V₃) = d(V₈) d(V₁)≠ d(V₂)≠ d(V₄)≠ d(V₅)≠ d(V₆)≠d(V₇)≠d(V₉) 

This example for 3³ polar fuzzy graph. 

 

Theorem: 1 

Let G ₌ (A, B, C) be r- polar fuzzy graph. Then G is highly irregular r- polar fuzzy 

graph and neighbourly irregular r- polar fuzzy graph iff the degrees of all vertices of G 

are distinct. 

 

 

V₁ 

V₉ 

V₈ 

V₂ 

V₃ 

         V₇    

 V₆ V₅ 

V₄ 

(0.1, 0.2,0.6) 

           (0.3, 0.2, 0.1) 

(0.3, 0.2, 0.1) 

(0.1, 0.3, 0.6) 

                  ( 0.3, 0.4, 0.1) 

(0.2, 0.3, 0.1) 

(0.3, 0.6,0.1) 
(0.4, 0.2, 0.1) 

(0.3, 0.2, 0.5) 

0.5) 
(0.3, 0.8, 0.7) 

(0.1, 0.2, 0.1) 

V₄ 
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Proof: 

 Let G ₌(A, B, C) be  r- polar fuzzy graph where A:V→[0,1] ͬ is a r- polar fuzzy set in V 

and B:V͞͞ ² →[0,1] ͬ is a r- polar fuzzy set in V͞͞ ², C:V͞͞ ³→[0,1] ͬ is a r- polar fuzzy set in V͞͞  

³be three r- polar fuzzy sets on a non–empty finite set V and E⊆V× V×V respectively. 

Let V₌ {v₁, v₂, v₃, ……..vₙ} . We assume that G is highly irregular and neighbourly 

irregular r- polar fuzzy graph. 

To prove if degree of all vertices of G is distinct. Let the adjacent vertices V₁ 

beV₂,V₃,V₄,………Vₙ with degrees d(V₁),d(V₂),d(V₃),…..d(Vₙ) respectively. 

 

 A 

                                    I                    (0.6, 0.6,0.3)        (0.3, 0.2,0.6)              

                 (0.3, 0.4, 0.2)                                                           (0.6,0.8, 0.2)               B 

                       H                                                                                            (0.7, 0.8, 0.1)                    

                   (0.3, 0.2, 0.6)                (0.3, 0.1,0.5)  C 

                       (0.2, 0.1,0.4)                                                          (0.1,0.3,0.4)  

                   G                                                                       D 

                        (0.5, 0.6, 0.7)                                           (0.7, 0.8,0.1)                     (0.2,0.3,0.4) 

                                              F                                                   E 

                        (0.3,0.2, 0.6) 

 

 

We know that G is highly irregular r- polar fuzzy graph and neighbourly irregular r- 

polar fuzzy graph so, 

d (V₁)≠d (V₂)≠ d(V₃)≠ …………………… ≠d(Vₙ). 

So it is obvious that all vertices are of distinct degrees. Conversely, we assume that the 

degrees of all vertices of G distinct. 

 This means that every three adjacent vertices have distinct degrees and to every vertex 

the adjacent vertices have distinct degrees. 

Hence G is highly irregular and neighbourly irregular r- polar fuzzy graph. 
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Theorem: 2  

Let G be a r- polar fuzzy graph if G is neighbourly irregular then G is a neighbourly 

irregular then G is a neighbourly totally irregular r- polar fuzzy graph. 

Proof:  

   Let G = (A,B,C) be a r- polar fuzzy graph where A: V→[0,1] ͬ is a r-  polar fuzzy set 

in V and B:V͞͞²→ [0,1] ͬ is a r- polar fuzzy set in V͞͞  ² , C:V͞͞ ³→ [0,1] ͬ is a r- polar fuzzy set 

in V͞͞ ³ be three r- polar fuzzy sets on a  non–empty finite set V and E⊆ V× V× V 

respectively. 

Assume that G is a neighbourly irregular r- polar fuzzy graph. 

To Prove  

   G is a neighbourly totally irregular r- polar fuzzy graph.  

 If graph G is neighbourly irregular r- polar fuzzy graph. 

That is degree of every three adjacent vertices distinct. 

The adjacent vertices are u₁ and u₂, u₃ with distinct degrees d (u₁) and d(u₂), d(u₃) 

respectively. 

And also let,  

r (u₁) ₌ a₁, a₂ 

r (u₂)₌ a₃, a₄ 

r (u₃) ₌ a₅, a₆. r - Membership function. a₁, a₂, a₃, a₄, a₅, a₆ are constants 

⸫ Td (u₁) ₌ d (u₁) + a₁ +a₂ 

   Td (u₂) ₌ d (u₂) + a₃+ a₄ 

  Td (u₃) ₌ d (u₃) + a₅ + a₆ 

Clearly, 

Td (u₁) ≠Td(u₂)≠ Td(u₃) 

For any three adjacent vertices v₁, v₂, v₃ with distinct degrees, It is total degrees are also 

distinct. 

Hence G is a neighbourly totally irregular r- polar fuzzy graph. 
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 Theorem: 3 

Let G be r-polar fuzzy If G is neighbourly totally irregular then G is neighbourly 

irregular r- polar fuzzy graph. 

Proof: 

Let G ₌ (A, B, C) be a r- polar fuzzy graph where A: V→ [0,1]  ͬ

Is a r- polar fuzzy set in V and B: V͞͞ ² →[0,1] ͬ is a r- polar fuzzy set in V͞͞  ², C: V͞͞  ³ 

→[0,1] ͬ is a r – polar fuzzy set in V͞͞ ³ be three r – polar fuzzy sets on a non- empty finite 

set V and E ⊆ V×V× V respectively.  

Assume that G is a neighbourly totally irregular fuzzy graph. 

i.e) Total degrees of every three adjacent vertices are distinct. 

To Prove  

     G is neighbourly irregular r- polar fuzzy graph. 

    Consider three adjacent vertices v₁ and v₂, v₃ with degrees (x₁, x₁, x₁) (x₂, x₂, x₂) (x₃, 

x₃, x₃) respectively. 

And also assume that V₁ ₌ a₁, a₂, a₃ where a₁, a₂, a₃ are constant. 

Then, 

Td (V₁) ≠ Td (V₂) ≠ Td(V₃) 

d (V₁) ≠ d (V₂) ≠ d (V₃) 

x₁ +a₁ ≠ x₂+ a₂ ≠ x₃+a₃ 

x₁ ≠ x₂ ≠ x₃ and a₁≠ a₂ ≠ a₃ 

Hence the degree of adjacent vertices of G is distinct.  

For, the every pair of the adjacent vertices in G. 

 

Remark:- 

Also we have to prove G is neighbourly irregular r- polar fuzzy graph, then. G is 

neighbourly totally irregular fuzzy graph. 
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Theorem: 4 

The size of a (k₁, k₂, k₃) regular r- polar fuzzy graph is  
𝑞𝑘₁

3
 ,

𝑞𝑘₂

3
,

𝑞𝑘₃

3
 where q₌ |v|. That is 

q- vertex. 

Proof: 

Let G = (A, B, C)be a r- polar fuzzy graph where A:V→[0,1]  ͬis a r- polar fuzzy sets in 

V and B:V͞͞  ² → [0,1] ͬ is a r- polar fuzzy sets in V͞͞  ²   

and C:V͞͞  ³→ [0,1] ͬ is a r- polar fuzzy sets in V͞͞  ³.be three r- polar fuzzy sets on a non – 

empty finite set V and E⊆ V×V×V respectively. 

The size of G is  

                    

         S (G) =∑               

we᾿ve  

∑ d (V) = 3 S(G) 

3S (G) = (∑ 𝑘₁,∑ 𝑘₂, ∑ 𝑘₃) 

3S (G) = 𝑞𝑘₁,𝑞𝑘₂,𝑞𝑘₃ 

S (G) = 
𝑞𝑘₁

3
, 

𝑞𝑘₂

3
, 

𝑞𝑘₃

3
 

Hence prove the theorem. 

 

Theorem: 5 

Let G = (A, B, C) be a r- polar fuzzy graph. Then G is highly regular r- polar fuzzy 

graph and neighbourly regular r – polar fuzzy graph iff the degrees of all vertices of G 

are same. 

Proof: 

Let G = ( A,B,C) be a r- polar fuzzy graph, where A: V→ [0,1] ͬ is a r- polar fuzzy sets 

in V and B:V͞͞  ² →[0,1] ͬ is a r- polar fuzzy sets in V² , C: V͞͞  ³ → [ 0,1] ͬ is a r- polar fuzzy 

sets in V͞͞  ³, be three r- polar fuzzy sets on a non- empty finite set V and E ⊆ V×V× V 

respectively. 

1+∑ 𝑞ᵢ𝑟
𝑖=1 ○B, C (xyz) 

      3 
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Let V= {v₁, v₂, v₃, …….vₙ}.  

We assume that G is highly regular and neighbourly regular r- polar fuzzy graph. 

To prove  

If the degrees all vertices of G are same. Let the adjacent vertices v₁ and v₂, v₃……vₙ 

with degrees d (v₁), d v₂), ………d (vₙ) respectively. 

We know that G is highly regular r- polar fuzzy graph and neighbourly regular r- polar 

fuzzy graph so, 

d (v₁) = d(v₂) = d(v₃)=…………= d(vₙ), 

So,  

it obvious that all vertices are of same degrees. 

Conversely, 

We assume that the degrees of all vertices of G are same. That means that  every three 

adjacent vertices have same degrees and to every vertex the adjacent vertices have same 

degrees. 

Hence G is highly regular and neighbourly regular r- polar fuzzy graph. 

 

Conclusion: 

       Graph theory is an extremely useful tool for solving problems in different areas 

Because, research on modelling of real world problems often involve multi- agent, 

multi- attribute, multi- object, multi- index, multi – polar information, uncertainly and 

process limits r- polar  fuzzy graph are very helpful. 

In this paper we have described order size of r- polar fuzzy graphs. The necessary and 

sufficient conditions for r- polar fuzzy graph to be the regular r- polar and irregular r- 

polar fuzzy graphs have been presented. Size of r- polar fuzzy graphs, relation between 

size and order of r-polar fuzzy graphs has been calculated. 

 We have define an irregular, neighbourly irregular totally and highly irregular r- polar 

fuzzy graphs, regular and totally regular r- polar fuzzy graphs. Some relations about the 

defined graphs have been proved.  

 

http://www.ijcrt.org/


www.ijcrt.org                                                                   © 2023 IJCRT | Volume 11, Issue 3 March 2023 | ISSN: 2320-2882 

IJCRT2303432 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d806 
 

References:  

[1]. Akram, M. Dudek.W, Regular bipolar fuzzy graphs, Neural computing and 

applications. 

[2].AL-Hawary.T, Complete fuzzy graphs, int. J. Math. Combo 4 (2011) 26-34. 

[3]. M. Akram, Bi polar fuzzy graphs with categorical properties 8 (5) (2015) 808-818. 

[4]. Chen.J, LI.S, Ma. S, Wang. X. m- polar fuzzy sets an extension of bipolar fuzzy 

sets,  Hindwai Publishing. Corporation,  sci, world. J (2014)8, Article Id: 416530. 

[5], Ghorai.G and Pal.M, A study on m- polar fuzzy graphs. 

[6].Ghorai.G and Pal.M.On Complement and Isomorphism of m – polar fuzzy graphs. 

[7]. Ghorai.G, Pal.M. On Some operations and density of m- polar fuzzy graphs, pac, 

sci. Rev A.Nat  Sci Engg. 17 (1)(2015). 

[8]. Ghorai.G, Pal.M, Faces and dual of m- polar fuzzy planar graphs. J. Intell  fuzzy 

system. 

[9]. Kalaiarasi.K, Optimization of a Multiple vendor Single Buyer Integrated Inventory 

model with a variable Number of Vendors, International journal of Mathematical 

sciences and Engineering Applications (IJMSEA) ISNN 0973-9424 vol.5 No. V( 

Sep2011), pp 173- 188. 

[10] Kalaiarasi.K Optimization of fuzzy integrated vendor- buyer inventory models. 

Annala of fuzzy mathematics and Mathematical and Informatics, Vol. 2 No. 2 (Oct 

2011), pp239-257. 

[11]. Kalaiarasi. K Optimization of fuzzy integrated Two stage vendor-  buyer inventory 

system, International of Mathematical sciences and Applications, Vol.1 No.2 (May 

2011). 

[12]. Molodtsov.A, the theory of soft sets, URSS publishers, Moscow, 2004. 

[13]. Shirum. (Eds), Fuzzy sets and their applications, Academic press, New York.1975, 

pp 77- 95. 

[14].Samanta.S, Pal.M, irregular bipolar fuzzy graphs Int .J.Appl. fuzzy sets (2012) 91-

102. 

[15]. Sunitha.M.S, Vijayakumar.A, Complement of a fuzzy graphs, Indian journal of 

pure and applied mathematics 33(9), pp, 1451-146 

http://www.ijcrt.org/


www.ijcrt.org                                                                   © 2023 IJCRT | Volume 11, Issue 3 March 2023 | ISSN: 2320-2882 

IJCRT2303432 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d807 
 

[16]. Zadeh.L.A, Fuzzy sets, information and control 8 (1965)338-353. 

[17]. Zhang.W.R.  Zhang. L.Yin Yang bipolar logic and bipolar fuzzy logic, 

information sciences.165 (3-4) (2004) 265- 287 

[18]. K.M.Lee, Bipolar – valued fuzzy sets and their basic operations, Proc. Int. Conf., 

Bangkok, Thailand, (2000) 307- 317. 

[19]. M. Akram, Bipolar fuzzy graphs, Information sciences 181 (2011) 5548-5564. 

[20]. M. Akram and B. Davvaz, Strong intuitionistic fuzzy graphs, Filomat 26 (2012), 

177-196. 

[21]. M. Akram, International- valued fuzzy line graphs, Neural Computing& 

Applications 21(1) (2012)145-150. 

[22]. M. Akram, Bipolar fuzzy graphs, Information sciences 181(2011)5548-5564. 

[23]. M.Akram and M.G. Karunambigai, Metric in bipolar fuzzy graphs, World Applied 

Sciences Journal14 (2011) 1920-1927. 

[24]. W.R. Zhang, Bipolar fuzzy sets and relations: a computation frame work 

forcognitive modeling and Multi agent decision analysis, proc. Of IEEE Cof. ,(1994) 

305- 309. 

[25]. W.R. Zhang, Bipolar fuzzy sets, Proc of Fuzz- IEEE, (1998) 835- 840. 

  

 

 

http://www.ijcrt.org/

