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Dear Esteemed Members of the Selection Committee,
I am writing with profound enthusiasm to submit my application for the Johannesburg Mathematical Excellence Scholarship Fund, a distinguished opportunity that aligns perfectly with my academic trajectory and commitment to advancing mathematical innovation within South Africa. As a dedicated scholar deeply invested in the transformative potential of mathematics, I am eager to contribute to Johannesburg’s vibrant intellectual ecosystem as a recipient of this prestigious award.
My academic journey has been defined by an unwavering pursuit of mathematical excellence, culminating in a First-Class Honours degree in Mathematics from the University of Johannesburg (UJ) in 2021. During my undergraduate studies, I immersed myself in advanced coursework spanning computational mathematics, statistical modeling, and algebraic geometry—courses that not only honed my technical skills but also ignited my passion for solving complex real-world problems. My final-year thesis, "Optimizing Urban Resource Allocation Through Graph Theory: A Johannesburg Case Study," received exceptional commendation from the Department of Mathematics and Applied Mathematics at UJ. This research directly addressed the logistical challenges faced by Gauteng’s municipalities, including waste management inefficiencies in informal settlements—a critical issue demanding mathematical intervention in our rapidly urbanizing city.
What distinguishes my approach as a mathematician is my deliberate focus on context-specific applications relevant to South Africa’s socio-economic landscape. In Johannesburg alone, the intersection of poverty, infrastructure strain, and public health crises creates fertile ground for mathematical innovation. For instance, during an internship with the Gauteng Health Department in 2022, I collaborated on a predictive model using differential equations to forecast tuberculosis transmission hotspots. Our analysis—grounded in local demographic data—directly informed a pilot resource-allocation strategy adopted by three district health offices. This experience crystallized my conviction that mathematical rigor must serve community needs, not merely theoretical curiosity.
The Johannesburg Mathematical Excellence Scholarship represents far more than financial support; it is an investment in the future of South African mathematics. As I prepare to undertake a Master’s program in Computational Mathematics at the University of the Witwatersrand (Wits), this scholarship will be pivotal in enabling me to focus entirely on research that addresses critical challenges facing our city and nation. My proposed project, "Data-Driven Solutions for Sustainable Urban Mobility in Johannesburg," seeks to develop machine learning frameworks that optimize public transport networks while reducing carbon emissions—aligning with the City of Johannesburg’s 2040 Integrated Development Plan and South Africa’s National Climate Change Policy.
Why this scholarship specifically? The program’s emphasis on "mathematical research with tangible community impact" resonates deeply with my academic philosophy. Unlike generic funding opportunities, the Johannesburg Mathematical Excellence Scholarship explicitly prioritizes work that contributes to local development—a principle I’ve embodied through my collaborations with SANDISA (South African National Data Infrastructure) and the Council for Scientific and Industrial Research (CSIR). My proposal directly addresses gaps identified in Wits’ 2023 Urban Analytics Report, which noted that Johannesburg’s transport system loses approximately R1.8 billion daily due to inefficiencies. By applying topological data analysis to traffic flow patterns across key corridors like the M1 and Soweto routes, my research aims to deliver actionable solutions for policymakers.
Furthermore, as a Black South African woman from Alexandra Township (a Johannesburg suburb with profound socio-economic challenges), I understand mathematics as both a tool of liberation and an instrument of equity. My scholarship application embodies this dual purpose: I seek not only to advance my technical expertise but to mentor underrepresented students through the Wits Mathematical Society’s outreach program, creating a pipeline for future mathematicians from historically disadvantaged communities. This aligns with the scholarship’s stated goal of "fostering diverse mathematical leadership in Johannesburg."
I am particularly drawn to the collaborative environment at Wits’ School of Mathematics and Statistics, where faculty like Dr. Nkosi (whose work on epidemic modeling directly informs my thesis) champion applied mathematics with social relevance. The scholarship’s partnership with the Council for Scientific and Industrial Research will provide invaluable industry exposure—allowing me to test models in real-world settings, such as through Johannesburg’s Smart City Initiative.
My academic record, research vision, and unwavering commitment to using mathematics for community advancement position me to maximize the impact of this scholarship. I have attached all required documents: transcripts demonstrating my academic excellence (GPA 85/100), a detailed research proposal, letters of recommendation from UJ’s Head of Department and the Gauteng Health Department, and a curriculum vitae highlighting my community engagement. As a mathematician rooted in Johannesburg’s reality, I am prepared to contribute immediately to South Africa’s knowledge economy while honoring the spirit of this scholarship.
Thank you for considering my application. I am eager to discuss how my mathematical expertise can advance the Johannesburg Mathematical Excellence Scholarship Fund’s mission and serve the people of South Africa. Please feel free to contact me at +27 82 XXX XXXX or email@example.com.
Sincerely,
Thandiwe Molefe
Final-Year Student, BSc Mathematics (First Class) | University of Johannesburg
Johannesburg, South Africa
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