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	PART  1: Comments



	
	Reviewer’s comment

Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (It is mandatory that authors should write his/her feedback here)



	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 paper has discussed the Hausdorff property of hypergraphs as well as minimal Hausdorff hypergraphs. It has also examined the conditions under which competition hypergraphs and independence hypergraphs become Hausdorff. The subject is interesting, and the chosen property is simple enough to yield several fundamental structural results. However, several proofs (most notably Theorem 2.1 and Theorem 3.2) are incomplete or unconvincing, and there are numerous issues related to exposition (including typographical errors, inconsistent capitalization, and unclear definitions or notation). 

In light of the journal’s review policy, I therefore recommend a “major revision” before the paper can be considered for publication. I anticipate that it will ultimately be accepted. I strongly recommend that all authors ensure that every point raised in the review is fully addressed, that no typographical errors remain, and that the rigor of all proofs is thoroughly verified. The topic is relatively interesting, so it would be unfortunate not to revise it carefully.

	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	If possible, it would be beneficial to describe the specific meaning or scope of "Various" in the title.  

Please also consider choosing a title that more clearly highlights the focus of the paper.  

Ensure consistency in phrasing and avoid typographical errors.
	

	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.


	Emphasize the gap with existing research, Including formulas in the Abstract or Introduction is generally not recommended. It is discussed later in the report, so please check that section.
	

	Is the manuscript scientifically, correct? Please write here.
	I recommend rewriting the proof in a more explicit and detailed manner. It is discussed later in the report, so please check that section.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	I consider it to be insufficient. It is discussed later in the report, so please check that.   I recommend adding several recent studies on Graphs, HyperGraphs, and SuperHyperGraphs.

For ethical reasons, please re-verify all references with great care.
- Ensure that all references correspond to genuine, verifiable publications. In light of current ethical standards, please double-check titles, journal names, and all related metadata. In particular, confirm that no fictitious or non-existent papers are included.
- Carefully remove any typographical errors in the reference list.
- - Whenever possible, include DOI numbers for the cited references.
- For web sources and online reports, include access dates and site names.
- Please check carefully to ensure that no article is listed more than once in the references.
- Ensure that all in-text citations correspond to entries in the reference list, and that every item in the reference list is cited in the text.

	

	Is the language/English quality of the article suitable for scholarly communications?


	Please ensure that all typographical and grammatical errors are thoroughly corrected. It is discussed later in the report, so please check it.
	

	Optional/General comments


	I provide my comments below. 

1. Introduction
- The most important issue is that the discussion of the paper’s contribution.
- The name “Hausdorff” suggests an analogy with Hausdorff topological spaces; a brief discussion or reference explaining this choice would help readers. At the moment this name appears without justification.
- Enrich the bibliography with recent works from 2023–2025.
- Hypergraphs are a generalization of graphs, and therefore many graph-theoretic definitions extend verbatim to hypergraphs. Please add references that perform or justify this type of extension.
- For reader clarity, include a comparison table contrasting established concepts with the new notions introduced in this paper.
- Carefully check for typographical errors.
- Clearly state the proposed concept.
- Add a short roadmap at the end of the Introduction (for example, “Section 2 reviews background; Section 3 presents the newly introduced structure; Section 4 discusses results; Section 5 concludes the paper”).
- The definitions of HyperGraph and the various graph notions should not be written in the Introduction; please move them to Section 2. The Introduction is the place to describe the background, so please rewrite it with this in mind. This point is very important. I recommend following the writing style of prior related works.
- Describe, with appropriate references, the advantages of conducting this research and the applications of HyperGraphs that have been studied in the existing literature. For example, you may wish to mention HyperGraph Neural Networks.
- As extended versions of HyperGraphs, concepts such as Fuzzy HyperGraphs, Neutrosophic HyperGraphs, and SuperHyperGraphs are already known, so extensions of the HyperGraph concepts in this paper can naturally be considered in future work. I recommend briefly mentioning this in the Introduction with suitable references, such as:
  Mordeson, J. N., & Nair, P. S. (2012). Fuzzy graphs and fuzzy hypergraphs (Vol. 46). Physica.
  Akram, M., Shahzadi, S., & Saeid, A. B. (2018). Single-valued neutrosophic hypergraphs. TWMS Journal of Applied and Engineering Mathematics, 8(1), 122–135.
  Akram, M., & Luqman, A. (2017). Intuitionistic single-valued neutrosophic hypergraphs. Opsearch, 54(4), 799–815.
  Hamidi, M., Smarandache, F., & Davneshvar, E. (2022). Spectrum of superhypergraphs via flows. Journal of Mathematics, 2022(1), 9158912.
  Smarandache, F. (2020). Extension of HyperGraph to n-SuperHyperGraph and to Plithogenic n-SuperHyperGraph, and Extension of HyperAlgebra to n-ary (Classical-/Neutro-/Anti-) HyperAlgebra. Infinite Study.
- The authors later restrict to simple hypergraphs without isolated vertices, but this is only stated in passing (“Throughout this paper we consider only simple hypergraph with no isolated vertices.”). Please state this assumption clearly and explicitly when it is first used.

2. HyperGraph
- State clearly whether the graphs considered are finite, directed, and/or simple.
- Add a concrete example of a Hausdorff hypergraph.
- For the Hausdorff hypergraph and all other definitions introduced in the paper, please provide appropriate references.
- At the beginning of each section, include a short guiding paragraph explaining what is presented in that section.
- For Theorem 2.1, the proof is incomplete. In particular, it does not cover the general case of two vertices \(v_{ir}\) and \(v_{ls}\) lying in different rows and different columns (i.e. \(i \neq l\) and \(r \neq s\)). For such a pair, the argument in the proof does not apply as written. Without a complete argument for both the Hausdorff property and the minimality, the main theorem is not fully justified.
- Remark 2.1 (“For every perfect square \(r^2\) there exists an \(r\)-uniform Hausdorff hypergraph.”) and Remark 2.2 (“For every perfect square \(r^2\) there exists an \(r\)-partite Hausdorff hypergraph.”) would be better presented as lemmas with full proofs. I recommend rewriting each of them as a lemma and providing a proof.

3. Competition Hypergraphs
- The Introduction currently does not mention Competition Hypergraphs; please add a brief description there.
- At the beginning of each section, include a short guiding paragraph explaining what is discussed in that section.
- Consider whether the proof of Theorem 3.1 can be made more concrete and detailed.
- The proof of Theorem 3.2 appears to be incorrect. Theorem 3.2 must be carefully re-examined and either revised, proved rigorously, or removed. It may be useful to search for a counterexample using a proof-by-contradiction approach.
- Add a concrete example of a Competition Hypergraph.
- Definition 3.2 uses the notion of a primal graph without prior explanation. I recommend explaining the primal graph in advance, before this definition appears.
- Add a concrete example to illustrate Definition 3.4.

5. Application
- The discussion appears to remain at a general level; please make it more concrete wherever possible by adding more detailed explanations.
- I recommend adding at least three references related to the applications. It is not appropriate, from the perspective of an academic paper, to discuss applications without citing existing research.
- If possible, I recommend adding a concrete example based on existing studies.

6. Conclusion
- Please expand the Conclusion to make it more concrete.
- I recommend considering whether extensions using Bidirected Graphs, Bidirected HyperGraphs, or Directed SuperHyperGraphs are possible, and briefly mentioning this possibility with appropriate references.
- As a future direction, it would also be advisable to mention the potential for  quantitative analyses using computational experiments.  

General comments
- The term “Hausdorff” should be consistently capitalized (not “hausdorff” or “Huasdroff”). This affects the abstract, section titles, and several remarks.
- “competetion hypergraph” should be corrected to “competition hypergraph” (in the abstract and Section 3).
- Figures 2 and 3 are referenced as showing a hypergraph and its primal graph. It would be helpful to state explicitly in the captions what the vertices of the primal graph are (i.e. the hyperedges of the original hypergraph) and how adjacency is defined, for readers who are not already familiar with primal graphs.
- In Example 4.1, please check that all listed “maximal independent sets” are indeed maximal and that none is missing; this also helps the reader verify the construction.
- Several sentences are excessively long and difficult to follow; please divide them into shorter and clearer statements.
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