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Abstract

This article explores the application of partial differential equations (PDEs) to predict agricultural yields in South
Africa, focusing on spectral methods and condition-number analysis as theoretical frameworks. Spectral methods
will be employed to solve PDEs arising from models describing agricultural systems, with a focus on local climate
conditions affecting yield. Condition-number analysis will be used to assess the sensitivity and stability of
solutions to changes in model parameters. This theoretical framework provides a foundation for future research
into more complex agricultural yield prediction models in South Africa, leveraging the benefits of PDEs and
advanced numerical techniques. Further empirical validation is recommended using real-world data from South
African agricultural regions to validate the model’s predictive accuracy under varying climatic conditions. Under
standard  regularity @ and  boundary  assumptions, the  forecast state is  modelled by

partialtu(t,x)=k&0{xx}u(t,x)+f(t,x), and stability follows from bounded perturbations.
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ABSTRACT-ONLY PUBLICATION

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