African Applied Mathematics (Pure Science)

Ei=EE

Stability Analysis and Convergence Proofs of Dynamical Systems
for Agricultural Yield Prediction in Rwanda

Habimana Bizimana'’, Kagabo Ndayishimiye**, Karuhutwe Uwimana’
! Department of Interdisciplinary Studies, Rwanda Environment Management Authority (REMA)
2 African Leadership University (ALU), Kigali
¢ Department of Research, African Leadership University (ALU), Kigali
¢ University of Rwanda
° Department of Research, University of Rwanda

Published: 21 October 2013 | Received: 19 June 2013 | Accepted: 11 September 2013

Correspondence: hbizimana@aol.com
DOI: 10.5281/zenodo.18993666

Author notes

Habimana Bizimana is dffiliated with Department of Interdisciplinary Studies, Rwanda Environment Management
Authority (REMA) and focuses on Mathematics research in Africa.
Kagabo Ndayishimiye is affiliated with Department of Research, African Leadership University (ALU), Kigali and focuses
on Mathematics research in Africa.
Karuhutwe Uwimana is dffiliated with Department of Research, University of Rwanda and focuses on Mathematics
research in Africa.

Abstract

Agricultural yield prediction is crucial for sustainable food security in Rwanda. Recent studies have explored
various dynamical systems to model agricultural productivity but lack comprehensive stability analysis and
convergence proofs. The methodology involves selecting representative dynamical systems from literature,
analysing their mathematical formulations, conducting stability analyses using Lyapunov's direct method, and
verifying the convergence of system trajectories through iterative proofs. One specific dynamical model was found
to exhibit asymptotic stability under all tested conditions. This result is significant as it provides a theoretical
foundation for validating agricultural yield predictions in Rwanda. The study concludes with an overview of
comparative findings and highlights the importance of rigorous mathematical analysis in ensuring reliable
agricultural yield forecasts. Recommendation includes integrating these analytical tools into existing agricultural
planning frameworks to enhance predictability and resilience against variability in climatic conditions. The
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analytical core is [ y |t =mathcal | F}( Xt;G) with {9}:argmine L(Q), and convergence is established

under standard smoothness conditions.
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