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	Reviewer’s comment
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	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 provides significant value to the scientific community by offering a unified and computationally straightforward formula for calculating powers of 2x2 matrices, applicable to all cases—including defective matrices where traditional diagonalization fails. Most importantly, it opens a promising new avenue of research by applying this foundational linear algebra technique to the long-standing, unsolved problem of infinite-state birth-death processes, potentially inspiring novel analytical approaches in stochastic modeling for fields like queuing theory and population dynamics.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes, but some suggestions for improvement of the ABSTRACT:

1. "2x2 Matrix" should be "2x2 Matrices" or "a 2x2 Matrix"

2. "Linear Recurring Sequence" is slightly off; the standard term is "Linear Recurrence Sequence"

3. In titles, it's common to use title case (Capitalize Principal Words) or sentence case. 

New Suggested Title:

“A Novel Formula for the nth Power of a 2x2 Matrix with Applications to Linear Recurrences and the Birth-Death Process”
	

	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 does a good job of outlining the paper's purpose and scope. However, it needs to be more precise and professionally formatted. Important points for revision: 

1. Fix all formatting errors.

2. It lists applications but doesn't state the result or impact.
	

	Is the manuscript scientifically, correct? Please write here.
	Mostly CORRECT (for the mathematical derivations shown). 

Presentation issues and overstated claims.

Suggestions:

1. English language errors throughout ("2st case" instead of "2nd case").

2. Self-Citation of "Preprint-2025": References [2], [3], [4] are cited as 2025 preprints but are presumably the author's own unpublished work. This is questionable academic practice.

3. Incomplete BDP Solution: The abstract promises a "potential route to an analytical solution" for an unsolved problem, but the manuscript only sets up the problem without providing the solution.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	Need to add some recent references also and improve the introduction section.

 Remove or properly label the 2025 "preprints"

Ensure all citations are to published or properly archived work
	

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


	Need improvement
	

	Optional/General comments


	This manuscript presents a mathematically sound unified formula for 2x2 matrix powers and correctly applies it to linear recurrences. However, the application to the birth-death process is incomplete and does not deliver the promised analytical solution. Significant revisions are needed to fix presentation errors, temper the claims, and either complete the stochastic analysis or re-frame it as a preliminary formulation. The core math is valid, but the paper is need revision.
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	Are there ethical issues in this manuscript? 


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