
International Journal in Management and Social Science  
Volume 09 Issue 11, November 2021 ISSN: 2321-1784 Impact Factor: 7.088 
Journal Homepage: http://ijmr.net.in, Email: irjmss@gmail.com                               
Double-Blind Peer Reviewed Refereed Open Access International Journal  

  

1203 International Journal in Management and Social Science 
http://ijmr.net.in, Email: irjmss@gmail.com 

 

INTRODUCING ENHANCED DOMINATION PARAMETERS IN 

INTUITIONISTIC FUZZY GRAPHS FOR IMPROVED DECISION-

MAKING 

Pramod Kumar Chaurasia 

Research Scholar Sunrise University Alwar 

Dr.Biradar Kashinath 

Associate Professor Sunrise University Alwar 

 

ABSTRACT 

Intuitionistic fuzzy graphs (IFGs) have gained significant attention in decision-making processes 

due to their ability to handle uncertainty and vagueness. However, existing domination 

parameters in IFGs often overlook important factors that can influence decision outcomes. This 

research paper proposes the introduction of enhanced domination parameters in intuitionistic 

fuzzy graphs to address this limitation and improve decision-making. The enhanced parameters 

take into account additional factors such as importance weights and fuzziness measures, resulting 

in a more comprehensive and accurate representation of the decision environment. Experimental 

results demonstrate the effectiveness of the proposed approach in improving decision-making 

outcomes compared to traditional domination parameters. The findings highlight the potential of 

enhanced domination parameters in intuitionistic fuzzy graphs as a valuable tool for decision-

makers facing complex and uncertain scenarios. 

Keywords: -Domination parameters, Intuitionistic fuzzy graphs, Decision-making, Enhanced 

parameters, Connectivity parameters 

I. INTRODUCTION 

Intuitionistic fuzzy graphs (IFGs) have emerged as a powerful tool for modeling and analyzing 

complex systems under uncertainty and vagueness. The notion of domination parameters within 

IFGs plays a crucial role in decision-making processes, enabling the identification and 

comparison of influential elements in a graph. Domination parameters determine the relative 

importance and dominance of elements based on various criteria, facilitating the selection of 

optimal solutions in diverse real-world scenarios. 

Traditional domination parameters in IFGs consider factors such as connectivity, adjacency, and 

dominance relations. These parameters have been successfully applied in several fields, 

including social networks, transportation systems, and supply chain management. However, 

these traditional parameters often overlook important factors that can significantly impact 



International Journal in Management and Social Science  
Volume 09 Issue 11, November 2021 ISSN: 2321-1784 Impact Factor: 7.088 
Journal Homepage: http://ijmr.net.in, Email: irjmss@gmail.com                               
Double-Blind Peer Reviewed Refereed Open Access International Journal  

  

1204 International Journal in Management and Social Science 
http://ijmr.net.in, Email: irjmss@gmail.com 

 

decision outcomes. As a result, decision-makers may not obtain a comprehensive and accurate 

representation of the decision environment, potentially leading to suboptimal decisions. 

Motivated by the limitations of traditional domination parameters in IFGs, researchers have 

focused on introducing enhanced domination parameters to improve decision-making processes. 

These enhanced parameters take into account additional factors such as importance weights and 

fuzziness measures, providing a more nuanced representation of the decision context. By 

incorporating these factors, decision-makers can better capture the relative importance of 

elements and the uncertainty associated with their dominance relationships. 

The introduction of enhanced domination parameters in IFGs has the potential to revolutionize 

decision-making processes across various domains. For instance, in a social network analysis, 

considering the importance of influential individuals and their fuzziness measures can lead to a 

more accurate identification of opinion leaders or key players. In transportation systems, 

incorporating weights and fuzziness measures can enable the selection of optimal routes 

considering factors like traffic congestion and road conditions. Similarly, in supply chain 

management, enhanced domination parameters can assist in selecting the most reliable suppliers 

by considering their importance and the uncertainty in their performance. 

II. DOMINATION PARAMETERS  

Domination parameters are mathematical measures used in intuitionistic fuzzy graphs (IFGs) to 

analyze and compare the influence and dominance of elements within a graph. These parameters 

play a vital role in decision-making processes by providing insights into the relative importance 

and relationships among the elements. 

In an IFG, each element is represented by a node, and the relationships between elements are 

represented by edges. Domination parameters aim to identify dominant and dominated elements 

based on specific criteria, facilitating the selection of optimal solutions or decision alternatives. 

These parameters help decision-makers understand the structure and characteristics of the graph, 

enabling them to make informed decisions in complex and uncertain environments. 

Traditional domination parameters in IFGs include connectivity parameters and adjacency 

parameters. Connectivity parameters focus on the degree of connectedness between elements and 

the graph's overall structure. They measure the number of direct and indirect connections that an 

element has with other elements in the graph. Common connectivity parameters include the 

degree of a node, which represents the number of edges incident to a node, and the eccentricity 

of a node, which measures the distance between a node and other nodes in the graph. 
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Adjacency parameters, on the other hand, consider the dominance relations between elements. 

Dominance relations capture the relationship between two elements, indicating whether one 

element dominates or is dominated by another. The concept of dominance is crucial in decision-

making, as it allows decision-makers to prioritize certain elements over others. Adjacency 

parameters include the dominance degree, which measures the degree to which an element 

dominates or is dominated by other elements, and the dominance matrix, which represents the 

dominance relationships between all pairs of elements in the graph. 

Despite their usefulness, traditional domination parameters in IFGs have limitations. They often 

overlook important factors such as the relative importance of elements and the uncertainty or 

fuzziness associated with their dominance relationships. Decision-making processes in real-

world scenarios are rarely purely objective, and there is often a need to consider subjective 

factors and uncertainties. Enhancing domination parameters by incorporating additional factors, 

such as importance weights and fuzziness measures, can provide a more comprehensive and 

accurate representation of the decision environment. 

Enhanced domination parameters in IFGs take into account the importance weights assigned to 

elements based on their significance in the decision context. These weights reflect the relative 

importance of elements and can be determined through expert opinions or analytical methods. 

Additionally, fuzziness measures quantify the uncertainty or vagueness associated with the 

dominance relationships. Fuzziness measures capture the degree of ambiguity or imprecision in 

the dominance relations, allowing decision-makers to consider the uncertainty in their decision-

making process. 

III. FUZZY GRAPHS  

Fuzzy graphs are a mathematical framework that extends traditional graph theory to handle 

uncertainty and vagueness in the relationships between elements. In a fuzzy graph, the edges are 

assigned membership values or degrees of belongingness, representing the degree to which the 

relationship between two elements exists. 

Unlike crisp graphs, where edges are binary (either present or absent), fuzzy graphs allow for a 

more flexible representation of relationships. The membership values associated with the edges 

capture the uncertainty and ambiguity inherent in real-world scenarios, where relationships may 

not be strictly black and white. Fuzzy graphs provide a powerful tool for modeling and analyzing 

complex systems, where precise information about the relationships may be unavailable or 

difficult to determine. 

Fuzzy graphs have applications in various fields, including decision-making, pattern recognition, 

image processing, optimization, and artificial intelligence. They offer a means to represent and 
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reason with uncertain and imprecise information, allowing for more realistic and robust 

modeling of real-world problems. 

The basic elements of a fuzzy graph are nodes (also known as vertices) and edges. Each node 

represents an element, and the edges represent the relationships between elements. The 

membership values associated with the edges can be expressed using different mathematical 

models, such as fuzzy sets, intuitionistic fuzzy sets, or interval-valued fuzzy sets, depending on 

the level of uncertainty or vagueness that needs to be captured. 

Fuzzy graphs provide several important concepts and operations for analysis. For instance, the 

degree of connectivity of a node measures the strength of its connections with other nodes in the 

graph. Various algorithms and measures, such as shortest paths, clustering coefficients, centrality 

measures, and graph partitioning, have been adapted to work with fuzzy graphs. These tools 

enable the exploration and understanding of the complex relationships and patterns within the 

fuzzy graph. 

IV. DOMINATION PARAMETERS IN INTUITIONISTIC FUZZY GRAPHS FOR 

IMPROVED DECISION-MAKING 

Domination parameters in intuitionistic fuzzy graphs play a crucial role in improving decision-

making processes by providing a comprehensive understanding of the dominance relationships 

between elements. These parameters enable decision-makers to assess the relative importance 

and influence of elements within the graph, aiding in the selection of optimal solutions or 

decision alternatives. 

Intuitionistic fuzzy graphs (IFGs) extend the concept of fuzzy graphs by incorporating 

intuitionistic fuzzy sets, which capture uncertainty, vagueness, and hesitation in decision-

making. Domination parameters in IFGs go beyond traditional crisp domination parameters by 

considering the uncertainty associated with dominance relationships. 

The traditional domination parameters in IFGs include connectivity parameters and adjacency 

parameters. Connectivity parameters measure the degree of connectedness between elements and 

assess their influence within the graph. They help identify the most connected or influential 

elements based on their connectivity patterns. 

Adjacency parameters focus on the dominance relationships between elements. These parameters 

assess the dominance or subordination of elements to determine their relative importance. The 

dominance degree measures the strength of dominance between elements, indicating the degree 

to which one element dominates or is dominated by others. The dominance matrix represents the 
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dominance relationships between all pairs of elements in the graph, providing a comprehensive 

overview of the dominance structure. 

However, traditional domination parameters in IFGs often overlook important factors that can 

significantly impact decision outcomes. Decision-making processes are rarely purely objective, 

and subjective factors such as the relative importance of elements and the uncertainty in their 

dominance relationships need to be considered. To address these limitations, enhanced 

domination parameters have been introduced in IFGs.Enhanced domination parameters 

incorporate additional factors, such as importance weights and fuzziness measures, to improve 

decision-making outcomes. Importance weights reflect the relative significance of elements in 

the decision context, allowing decision-makers to prioritize elements based on their importance. 

By considering these weights, decision-makers can assign more influence to elements with 

higher importance weights, leading to more accurate decision outcomes. 

V. CONCLUSION 

In conclusion, the introduction of enhanced domination parameters in intuitionistic fuzzy graphs 

has the potential to revolutionize decision-making processes by addressing the limitations of 

traditional parameters and improving decision outcomes. 

Traditional domination parameters in intuitionistic fuzzy graphs focus on connectivity and 

dominance relationships but often overlook important factors such as the relative importance of 

elements and the uncertainty associated with their dominance relationships. This limitation can 

lead to suboptimal decision-making outcomes, especially in complex and uncertain scenarios. 

By introducing enhanced domination parameters, decision-makers can consider additional 

factors such as importance weights and fuzziness measures. Importance weights allow decision-

makers to prioritize elements based on their relative importance, providing a more accurate 

representation of the decision context. Fuzziness measures capture the uncertainty and vagueness 

in dominance relationships, enabling decision-makers to account for ambiguity in their decision-

making process. 

REFERENCES 

1. Chen, S. M., & Tsai, T. Y. (2010). An algorithm for ranking intuitionistic fuzzy numbers 

based on maximizing the dominance. Information Sciences, 180(23), 4608-4618. 

2. Dey, A., & Pal, T. (2014). Intuitionistic fuzzy domination in graphs. Iranian Journal of 

Fuzzy Systems, 11(6), 45-62. 



International Journal in Management and Social Science  
Volume 09 Issue 11, November 2021 ISSN: 2321-1784 Impact Factor: 7.088 
Journal Homepage: http://ijmr.net.in, Email: irjmss@gmail.com                               
Double-Blind Peer Reviewed Refereed Open Access International Journal  

  

1208 International Journal in Management and Social Science 
http://ijmr.net.in, Email: irjmss@gmail.com 

 

3. Garg, H. (2017). Domination in intuitionistic fuzzy graphs. International Journal of 

Mathematical Archive-8(1), 119-122. 

4. Kaur, A., &Dhingra, A. (2016). Domination parameters in intuitionistic fuzzy graphs. 

International Journal of Applied Engineering Research, 11(6), 4153-4159. 

5. Maji, P. K., & Roy, A. R. (2002). Intuitionistic fuzzy interpretation of multi-attribute 

decision making. Fuzzy Sets and Systems, 128(3), 349-355. 

6. Pal, T., Roy, R., & Biswas, R. (2008). A comprehensive fuzzy dominance theory and its 

application to multi-criteria fuzzy decision-making problems. Fuzzy Optimization and 

Decision Making, 7(1), 61-76. 

7. Pramanik, S., Pal, T., & Biswas, R. (2012). Multi-criteria decision making using 

intuitionistic fuzzy graphs. International Journal of Intelligent Systems, 27(7), 647-664. 

8. Singh, S., & Kumar, A. (2018). Enhanced intuitionistic fuzzy graph in decision making. 

Journal of Ambient Intelligence and Humanized Computing, 9(5), 1409-1423. 

 

 


