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Abstract

Sustainable development is one of the most important global
goals that many countries are striving to achieve in the 21st
century. It aims to meet the needs of the present generation
without compromising the ability of future generations to meet
their own needs, which requires integration across economic,
social, and environmental dimensions. One of the greatest
challenges facing sustainable development is the ability to
understand and analyze the global challenges that threaten its
sustainability, such as climate change, biodiversity loss,
depletion of natural resources, and economic inequality,
Mathematics in all its branches, is a fundamental tool for
understanding and analyzing these challenges. It is not limited to
just computational processes but extends to mathematical
modeling, which helps simulate environmental, economic, and
social systems and provides data-driven solutions to address
global issues. Through complex mathematical models, we can
study the relationships between resource consumption,
population growth, climate change, and the green economy,
which aids in developing effective strategies for achieving
sustainable development. This research explores the role of
mathematics as a tool for understanding the global challenges in
achieving sustainable development. It analyzes how
mathematical models are used to address environmental, social,
and economic issues that affect human well-being. The study
discusses the various applications of mathematics in managing
natural resources, climate change, and population growth, as
well as its role in developing sustainable solutions for global
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crises. Furthermore, it highlights the importance of applied
mathematics in evaluating and analyzing policies related to
sustainable development and demonstrates how it integrates
with mathematical modeling techniques in environmental and
economic fields to achieve comprehensive sustainability.
Keywords: Sustainable Development, Mathematics,
Mathematical Models, Applied Mathematics
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