
P a g e  | 18 

 

 IJRTS Journal of Research | 2347-6117 | Volume 24 | Issue 01 | Version 1.3 | Jan-Jun 2023   

SUPREMACY IN BIPOLAR FUZZY GRAPH 

1Manisha*, 2Dr. Satendra Kumar 

1Research Scholar, 2Professor 

Department of Mathematics, Sunrise University, Alwar, Rajasthan, India 

 

Email ID: manishakadyan67@gmail.com 

 

 

 

Abstract 

Some brand-new kind of supremacy parameters in bipolar fuzzy graph viz. Clique supremacy, 

Inverse clique, Non – split clique supremacy, Regular clique supremacy, Perfect supremacy, 

Perfect connected supremacy, Regular perfect supremacy, Split perfect supremacy, Non – split 

perfect supremacy, Global perfect supremacy, Equitable supremacy, Double supremacy and 

Regular double supremacy of a bipolar fuzzy graph are defined and few new parametric 

situations are established. These are all introduced using strong edge and a few new parametric 

conditions are introduced. 
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INTRODUCTION:- A clique dominating set DC of a bipolar fuzzy graph Ǥ = (A, B) is said to be non – split clique 

dominating set if the induced bipolar fuzzy subgraph ⟨V-D𝐶⟩ is connected.A non – split clique dominating set 

DNSC (Ǥ) is said to be minimal clique dominating set if no proper subset of DNSC (Ǥ) is a dominating set.The 

minimum fuzzy cardinality of a minimal non – split clique dominating set in Ǥ is called the non – split clique 

supremacy number is denoted by 𝛾NSC(Ǥ). A regular clique dominating set DRC (Ǥ) of M is said to be minimal 

regular clique dominating set if no proper subset of DRC (Ǥ) is a dominating set of Ǥ.The minimum fuzzy 

cardinality of a minimal regular clique dominating set in Ǥ is called the regular clique supremacy number of Ǥ 

and is denoted by γRC(Ǥ). 
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Properties of Clique supremacy in bipolar fuzzy graph 
In this section, the concept of clique supremacy in bipolar fuzzy graph is defined, minimal clique 

dominating set and the clique supremacy number also defined. 

 Definition [50] 
 

A dominating set DC of a BFG, Ǥ = (A, B) is a clique dominating set if the induced subgraph ⟨DC⟩ 

is complete. 

A clique dominating set DC (Ǥ) is said to be minimal clique dominating set if no proper subset of DC 

(Ǥ) is a dominating set. 

The minimum fuzzy cardinality of a minimal clique dominating set in Ǥ is called the clique 

supremacy number is denoted by 𝛾CD(Ǥ). 

 Example 

 

Fig. 2.1 

From this example 

The dominating set D = {b, h} 

The supremacy number γD(Ǥ) = 1.05 

The Clique dominating set DC(Ǥ) = {e, f, g, h}. The Clique 

supremacy number γCD(Ǥ) = 1.8 

 Example 

 

From this example, 
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The clique dominating set DC(Ǥ) = {e, f} The clique 

supremacy number γCD(G) = 0.6 

For any complete BFG, Ǥ = (A, B) every vertex dominates all the other 

vertices. By choosing the dominating set DC with minimum supremacy number γCD(Ǥ) the induced subgraph of 

the dominating set, ⟨𝐷𝐶⟩ is complete. By the definition of Clique dominating set of a bipolar fuzzy graph Ǥ, this 

proves the theorem. 

 Example 

 

Fig. 2.3 

From this example, 

The clique dominating set DC ={b} 

The clique supremacy number 𝛾𝐶(Ǥ)= 0.45. 

 Theorem 
 

For any complete BFG, Ǥ = (A, B) with n≥ 2, then γD(Ǥ) = γCD(Ǥ). 

Proof 

Let Ǥ = (A, B) be a complete BFG with n≥ 2, every vertex dominates every 

other vertex. Let D be the minimal dominating set with minimum supremacy number γD(Ǥ) and hence, ⟨𝐷⟩ is 

complete. Therefore, D is also clique dominating set. Hence, γD(Ǥ) = γCD(Ǥ). 

 Theorem 

Let Ǥ = (A, B) be a complete BFG and let DC is the clique dominating set in 

Ǥ, then (V - DC) is complete. 

Proof Let Ǥ = (A, B) be a complete BFG with vertex set vi ∈ V, i = 1,2,3……. n. Let DC is the clique 

dominating set in Ǥ. Hence, the resultant vertices in (V - DC) are dominates every other vertex. Therefore, it is 

complete. Hence the proof. 

 

 Properties of Inverse clique supremacy in bipolar fuzzy graph 
 

The authors Saqr H. AL-Emrany , Mahioub M. Q. Shubatah [81] introduced the concept of inverse 

supremacy on bipolar fuzzy graph. In this section, these concept is extended to the new kind of parameter inverse 

clique dominating set of bipolar fuzzy graph and established the parametric conditions. 
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𝐶 
𝐶 

 Definition 
Let Ǥ = (A, B) be a BFG without isolated vertices. A subset DC ⊆ V is a minimum dominating set of a 

BFG, Ǥ. If 𝐷′ ⊆ V - DC is a clique dominating set of Ǥ, then 𝐷C
′ (Ǥ) is called the inverse clique dominating set 

with respect to DC. 

The inverse clique dominating set DC of a bipolar fuzzy graph Ǥ is called  

minimal inverse clique dominating set of Ǥ if there does not exist any inverse clique dominating set of Ǥ whose 

cardinality is less than the cardinality of DC. 

The minimum fuzzy cardinality among all minimal inverse clique dominating set of Ǥ is called inverse 

clique dominating set and its supremacy number is denoted by 𝛾CD
′ (Ǥ). 

 Example 

 

Fig. 2.4 

From the this example, 

The clique dominating set DC (Ǥ) = {a} & V- DC (Ǥ) = {b, c, d, e} The clique supremacy 

number γCD(Ǥ) = 0.4 

The inverse clique supremacy number 𝛾′CD (Ǥ) = 0.5. 

 Theorem 

For any BFG, Ǥ = (A, B) with minimum dominating set Dc, then 

𝛾CD(Ǥ) + 𝛾CD
′ (Ǥ) ≤p. 

Proof 

 Let DC be the minimum dominating set of a BFG, Ǥ. If D C is an inverse 

clique dominating set of Ǥ with respect to DC   then 𝛾′ (Ǥ) ≤   p - 𝛾CD(Ǥ). 

Hence, 𝛾CD
′ (Ǥ) ≤p. 

 

 Theorem 

Let Ǥ = (A, B) be a BFG, with at least one isolated vertex. Then 𝛾CD
′ (Ǥ) = 0 

Proof 

Let Ǥ = (A, B) be bipolar fuzzy graph. Let DC be the minimum dominating set 
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of a bipolar fuzzy graph Ǥ and {u}  DC be the isolated vertex of Ǥ. Then, for all v  V – DC, there is no 

vertex in V – DC dominates u. Hence, there is no dominating set of Ǥ in V – DC. Hence, 𝛾′CD (Ǥ) = 0. 

Theorem 
For any BFG, Ǥ = (A, B) then 𝛾′CD (Ǥ) < p. 

Proof 

Let Ǥ = (A, B) be a bipolar fuzzy graph. Then by Theorem 2.3.4 𝛾′CD (Ǥ) < p. 

Hence, 𝛾′CD (Ǥ) < p. 

 

Properties of Non – Split clique supremacy in bipolar fuzzy graph 
 

In this section, the concept of Non – split clique supremacy in bipolar fuzzy graph is defined, minimal 

non – split clique dominating set and the non – split clique supremacy number also defined. 

Definition 
 

A clique dominating set DC of a bipolar fuzzy graph Ǥ = (A, B) is said to be non – split clique 

dominating set if the induced bipolar fuzzy subgraph ⟨V-D𝐶⟩ is connected. 

A non – split clique dominating set DNSC (Ǥ) is said to be minimal clique dominating set if no 

proper subset of DNSC (Ǥ) is a dominating set. 

The minimum fuzzy cardinality of a minimal non – split clique dominating set in Ǥ is called the non – 

split clique supremacy number is denoted by 𝛾NSC(Ǥ). 

Example 
 

Consider the above example 2.2.2, The non – split clique dominating set DNSC (Ǥ) = {e, f, g, h} The 

non – split clique supremacy number 𝛾NSC(Ǥ) = 1.8 

Theorem  

A non – split clique dominating set exists for every complete BFG. 

Proof 

Let Ǥ = (A, B) be a complete BFG.  Clearly every vertex 𝑣𝑖 ∈ V, where 

 

i= 1, 2……n is dominated by every other vertex and every vertex 𝑣𝑖 ∈ 𝑉 is complete. Let a vertex {v1}  DC be 

minimal clique dominating set with minimum fuzzy cardinality γNSC(Ǥ). Since, every vertex is complete. 

Therefore, the induced bipolar fuzzy subgraph ⟨V-𝑣1⟩is connected. Hence the Non – split clique dominating set 

exists 
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for every complete BFG. 

 Theorem 
 

Let Ǥ = (A, B) be any BFG, then 𝛾CD(Ǥ) = 𝛾NSC(Ǥ). 

Proof 

The proof can be illustrated by the above example 2.2.3 

 

 Properties of Regular Clique supremacy in bipolar fuzzy graph 
 

In this Section, the parametric condition of regular clique dominating set of a bipolar fuzzy graph is 

defined and some theorem are derived. 

 Definition 
 

For any bipolar fuzzy graph Ǥ = (A, B). The clique dominating set DC of Ǥ said to be a regular clique 

dominating set of a BFG, Ǥ if all the vertices of DC has the same degree and it is denoted by DRC (Ǥ) 

A regular clique dominating set DRC (Ǥ) of M is said to be minimal regular clique dominating set if no 

proper subset of DRC (Ǥ) is a dominating set of Ǥ. 

The minimum fuzzy cardinality of a minimal regular clique dominating set in 

Ǥ is called the regular clique supremacy number of Ǥ and is denoted by γRC(Ǥ). 

REFERENCES: 

1. Eslahchi, C., & Onagh, B.N. 2006, ‘Vertex-strength of fuzzy graphs’, International Journal of 

Mathematics and Mathematical Sciences, vol. 2006, pp. 1- 9. 

2. Haynes, T.W., Hedetniemi, S.T. & Slater, P.J. 1998, “Fundamentals of Supremacy in graphs”. Marcel 

Dekker Inc. New York, USA. 

3. Hossein Rashmanlou, Samanta. Sovan, Madhumangal Pal and R. A. Boizooei., “Bipolar Fuzzy Graphs 

with Categorical Properties”. International Journal of Computational Intelligence Systems. Vol. 8, No. 5 

(2015) 808 - 818. 

4. Ismail Mohidden. S and Mohammed Ismail. A, “Supremacy in Fuzzy Graph”. A New Approach, 

International Journal of Computational Science and Mathematics, Volume 2, No. 3 (2010), PP 101 – 107. 

5. Jahir Hussain. R, Yahya Mohamed. S., “Global Supremacy set in Intuitionistic Fuzzy Graph”. 

International Journal of Computational Engineering Research, Vol.4, 55 – 58, (2014). 

6. Jahir Hussain. R, Satham Hussain. S., “Triple Connected Supremacy Number of A Bipolar Fuzzy Graph”. 

International Journal for research in Applied Science and Engineering Technology (IJRASET). ISSN: 

2321 – 9653; Volume.5 Issue VIII, August. 2017. 



P a g e  | 24 

 

 IJRTS Journal of Research | 2347-6117 | Volume 24 | Issue 01 | Version 1.3 | Jan-Jun 2023   

7. Jayalakshmi. P.J, Hari Narayanan. C.V.R., Muthuraj. R “Total strong (weak) Supremacy in Intuitionistic 

Fuzzy graphs”. Advances in Theoretical and Applied Mathematics.ISSN 0973-4554 Volume 11, Number 

3(2016), pp.203-212. 

8. John Stephen, Muthaiyan. A, Vinoth Kumar. N “Supremacy Intuitionistic Fuzzy Graphs”. International 

Journal of Computer Applications (0975-8887), Volume 107 – No. 16, December 2014. 

9. Karunambigai. M. G, Parvathi. R and Buvaneswari. R., “Constant Intuitionistic Fuzzy Graphs”. NIFS 17 

(2011), 1, 37 – 47. 

10. Karunambigai. M.G, Muhammed Akram, Palanivel Kasilingam, Sivakumar Shanmugam, “Supremacy in 

Bipolar Fuzzy Graphs”. 2013 Fuzz-IEEE International Conference on Fuzzy system. July 7-10-2013, 

Hyderabad, India. 

11. Kaufmann, A. 1975, “Introduction to the theory of Fuzzy Subsets”. Academic Press, New York, USA. 

12. Kavitha, S., & Lavanya, S. 2014, “Fuzzy Chromatic Number of Line, Total and Middle Graphs of Fuzzy 

Complete Graphs”. Annals of Pure and Applied Mathematics, vol. 8, no. 2, pp. 251-260. 

13. Kulli. V. R, Sigarkaniti. S. C., “Inverse Supremacy in Graphs”. Nat. Acad. Sci. 

14. Lett. 14, (1991) 473 – 475. 

15. Kulli. V. R and Janakiram. B, “The Split Supremacy number of graphs”. Theory 

16. notes of New York. New York Academy of Sciences, XXXII, (1997) 16 – 19. 

17. Kulli. V.R, Janakiram. B “Non-Split Supremacy number on graphs”. Indian. J. 

18. appl. Math. 31(4). 441-447 April 2000. 

19. Kulli. V. R and Kattimani, M. B., “The Accurate Supremacy number of a graphs”. Technical Report 

2000”01, Dept. of. Math. Gulbarga, India. 

20. Kulli. V. R and Soner. N. D, “The connected total Supremacy number of a 

21. graph”. J. Discrete Math. Sciences and Cryptography, 4(1), (2001) 57 – 64. 

22. Kulli. V. R and Janakiram. B, “The strong non - split Supremacy number of a graph”. International 

Journal of Management and Systems. Vol. 19, No. 2 (2003) 145 – 156. 

23. Kulli. V. R and Janakiram. B, “The strong split Supremacy number of a graph”. 

24. ActacienciaIndica, 32 M (2006)715 – 720. 

25. Kulli. V. R and Iyer. R. R, “Inverse total Supremacy in graphs”. Journal of 

26. Discrete Math. Sciences and Cryptography, 10(5), (2007) 613 -620. 


