Review Form 3

	

	Journal Name:
	Journal of Advances in Mathematics and Computer Science 

	Manuscript Number:
	Ms_JAMCS_149398

	Title of the Manuscript: 
	Entropy of the Adjacency Spectrum: A New Graph Invariantd

	Type of the Article
	Research article


	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 manuscript introduces a new graph invariant—the Spectral Entropy Topological Index—based on the Shannon entropy of squared adjacency eigenvalues. Entropy-based structural measures are increasingly important in mathematical network theory, data science, and machine learning, making this contribution timely and relevant. The paper provides strong theoretical foundations and clear examples for classical graph families. The index also presents potential applications in network analysis, distributed systems, anomaly detection, and large-scale data mining, which broadens its scientific value. Overall, the manuscript can significantly contribute to spectral graph theory and complex network analysis.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes, the current title is generally appropriate and reflects the subject matter well.
Minor correction: The last word contains a typographical error: Invariantd should be corrected to Invariant.

Suggested corrected title:
“Entropy of the Adjacency Spectrum: A New Graph Invariant”

	

	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 clear, well-structured, and provides a concise overview of the contribution. It summarizes the definition of the index, major theoretical results, and application areas.
However, I suggest the following improvements:

· Mention explicitly how the new index differs from existing entropy-based graph invariants.

· Add 1–2 sentences summarizing the key findings or patterns observed for canonical graph families (e.g., stars, complete graphs).

· Remove minor redundancy (e.g., "global structural complexity" appears twice).

Overall, the abstract is comprehensive and needs only small refinements.


	

	Is the manuscript scientifically, correct? Please write here.
	Yes, the manuscript is scientifically sound.

· Definitions and proofs are rigorous.

· Theorems are logically consistent and supported with correct reasoning.

· Computations for classical graph families (stars, cycles, paths, complete and bipartite graphs) are correct and well-presented.

· Bounds are clearly established and justified using standard arguments.

No major scientific errors were identified.


	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	References are appropriate and include classical works in spectral graph theory. However:

Suggestions for improvement:
· Add more recent references (2020–2024) on entropy measures in graphs or spectral complexity.

· Include a comparison with existing entropy-like graph indices (e.g., von Neumann entropy).

· Citation [10] appears to be from 2025; ensure its bibliographic details follow the journal’s style.

Overall, the bibliography is sufficient but can be strengthened with additional current literature.


	

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


	Yes, the manuscript is well written, clear, and professional.
Minor corrections recommended:

· Occasional long sentences can be shortened for clarity.

· A few typographical errors (e.g., "Invariantd").

· Some phrases in the applications section can be made more concise.

Overall, the language is suitable for scholarly publication.


	

	Optional/General comments


	  The paper is mathematically strong but would benefit from numerical experiments, charts, or tables.

  Consider adding at least one real-world dataset to illustrate practical relevance.

  The applications section is informative but mostly descriptive; adding small experiments or case studies would improve impact.

  Figures or diagrams explaining spectral distributions could help readers from applied fields.
The manuscript is strong, rigorous, and well structured.

Only minor improvements are required (typographical corrections, minor enhancements in abstract, updating some references, and optionally adding small numerical analysis).

Scientific soundness is excellent.
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	Are there ethical issues in this manuscript? 


	(If yes, Kindly please write down the ethical issues here in detail)

No ethical issues observed.
The manuscript is mathematical in nature and does not involve human or animal subjects.
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