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Abstract

Water-resource allocation in Rwanda is crucial for sustainable development, given the country's varied topography
and high population density. This study examines the stability analysis and convergence proofs of numerical
optimization techniques in water-resource allocation systems in Rwanda. The primary aim is to assess the
robustness and computational efficiency of these methods. Qualitative analysis was conducted on existing
literature, focusing on linear programming (LP) problems for water-resource allocation. Stability analysis revealed
that the Simplex method is computationally intensive but robust. Convergence proofs indicated that iterative
methods converge to optimal solutions within 35 iterations under specific conditions. The study found that while
numerical optimization techniques are effective, careful selection and application are necessary due to
computational demands. A formal relation used in the analysis was \( f(x) = \arg\min_g L(g; x) \). Numerical
optimization methods are valuable for water-resource allocation but require tailored approaches to balance
efficiency and accuracy. Further research should focus on developing hybrid methods that enhance computational
efficiency while maintaining optimality. Water-resource allocation, numerical optimization, stability analysis,
convergence proofs. This study provides insights into the application of mathematical models in water-resource
management, contributing to sustainable development strategies in Rwanda.

Keywords: Rwanda, optimization algorithms, stability analysis, convergence proofs, water-resource management


mailto:mnyirabakwinja@hotmail.com
https://doi.org/10.5281/zenodo.18698485

1(1): 10-15 (2020) | Marie-Noblette Nyirabakwinja et al.




1(1): 10-15 (2020) | Marie-Noblette Nyirabakwinja et al.

ABSTRACT-ONLY PUBLICATION

This is an abstract-only publication. The complete research paper with full methodology,
results, discussion, and references is available upon request.

Email: info@parj.africa

Request your copy of the full paper today!

SUBMIT YOUR RESEARCH

Are you a researcher in Africa? We welcome your submissions!

Join our community of African scholars and share your groundbreaking work.

Submit at: app.parj.africa

Scan to visit app.parj.africa

Open Access Scholarship from PARJ

Empowering African Research | Advancing Global Knowledge


https://app.parj.africa/
mailto:info@parj.africa

