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	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	This manuscript provides an important contribution to the scientific community by establishing a rigorous mathematical framework that connects binary relation theory with the structural analysis of social networks. By formally linking relational properties such as reflexivity, symmetry, and transitivity to graph-theoretic representations, the study clarifies how fundamental mathematical concepts can explain patterns of friendship, connectivity, and community formation in real-world networks. The framework also bridges abstract relational algebra with empirical network science, offering researchers a structured approach to interpret clustering, influence, and social cohesion within complex social systems. Consequently, the work has relevance not only for mathematics and theoretical computer science, but also for interdisciplinary fields such as social network analysis, data science, and computational sociology.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	yes
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	The abstract is generally clear and provides a good overview of the manuscript’s objective, theoretical framework, and key findings. It successfully explains how binary relations can be used to model friendship networks and highlights the roles of reflexivity, symmetry, and transitivity in understanding social structures and community formation. The connection made between relational properties and graph-theoretic representations is also valuable and gives readers a concise understanding of the mathematical perspective adopted in the study.

However, a few improvements could strengthen the abstract. First, it may benefit from briefly stating the methodological approach used in the study (for example, theoretical modeling, formal propositions, and comparative analysis with real-world networks). Second, the abstract could more explicitly highlight the main contribution or novelty of the paper, such as the formal linkage between equivalence relations and community partitioning within friendship networks. Additionally, some sentences could be slightly condensed to improve clarity and readability, particularly those describing graph-theoretic interpretations. Finally, including a brief concluding statement emphasizing the broader significance of the framework for network science, mathematical sociology, and social network analysis would further strengthen the impact of the abstract.


	

	Is the manuscript scientifically, correct? Please write here.
	Overall, the manuscript presents a scientifically sound and logically structured framework for modeling friendship networks using binary relations and graph-theoretic concepts. The definitions of binary relations, reflexivity, symmetry, and transitivity are largely consistent with standard formulations in discrete mathematics and relational theory. The propositions connecting these relational properties to graph representations such as reflexivity corresponding to self-loops, symmetry to undirected edges, and transitivity to direct connections derived from indirect paths are conceptually correct and provide a meaningful bridge between abstract relation theory and network science. In addition, the discussion of community formation through equivalence relations and the use of graph-theoretic measures such as degree, paths, reachability, and connected components aligns with well-established principles in social network analysis.

However, a few technical clarifications and corrections would further strengthen the scientific accuracy of the manuscript. First, the formal definition of symmetry in Section 2.2 should be corrected: symmetry requires that if [image: image2.png](a;,a;)) ER
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, and it does not imply [image: image6.png]


. Second, in Proposition 3.2, the interpretation of transitivity in social networks should be presented more carefully, since strict global transitivity rarely holds in empirical networks; rather, it should be framed as a theoretical property or an idealized model. Additionally, minor improvements in notation, consistency of definitions, and grammatical clarity would enhance the rigor and readability of the presentation.

With these revisions, the manuscript would provide a scientifically correct and pedagogically valuable contribution, particularly for readers interested in the intersection of discrete mathematics, graph theory, and social network analysis


	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The reference list includes several well-known foundational works in network science and social network analysis, such as Newman (2010), Fortunato (2010), Wasserman and Faust (2013), and Girvan and Newman (2002). These sources are appropriate and relevant for establishing the theoretical background of graph theory and community detection. However, the reference section requires significant improvement to meet the standards expected for contemporary research publications, and therefore major revision is recommended for this part of the manuscript.

First, although the cited works provide solid foundational context, the overall number of references is limited relative to the scope of the manuscript. The study attempts to connect binary relation theory with modern social network analysis, yet it does not sufficiently incorporate recent developments in network science, clustering analysis, and computational social network modeling. Many influential studies published in the last decade that analyze clustering, triadic closure, and network structure are missing.

Second, several references appear to contain bibliographic inconsistencies or formatting errors, including incorrect years, misspelled author names, incomplete titles, and irregular DOI formatting. For example, the citation of Backstrom et al. contains a year error, and the formatting of some journal titles and DOIs should be standardized. Ensuring consistency in citation style and accuracy of bibliographic information is necessary.

Third, the manuscript would benefit from incorporating more recent literature (particularly from 2023 onward) that addresses structural network properties, clustering, and social graph analysis. This would strengthen the manuscript’s connection to current research trends and demonstrate awareness of contemporary developments in network science.


	

	Is the language/English quality of the article suitable for scholarly communications?
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	Are there ethical issues in this manuscript? 
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