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Abstract

A sustainable city is a city that is designed, developed, and
operated in a way that ensures a balance between environmental
preservation, improving quality of life, and promoting economic
growth, while reducing its environmental impacts. Sustainable
cities rely on a set of principles that include reducing resource
consumption, promoting the use of renewable energy, improving
public transportation, and preserving the natural environment.
However, to achieve these goals in a complex and changing
world, relying on traditional solutions is not enough; it requires
precise scientific tools capable of analyzing problems and
devising smart plans. Mathematics provides these tools. Using
mathematical modeling, statistical analysis, and network theory,
the complexities of cities can be understood, and future
problems can be anticipated before they occur. The application
of mathematics in urban planning does not just mean calculating
numbers; it means transforming cities into more efficient, just,
and sustainable places. This work aims to clarify how different
mathematical models contribute to improving urban planning,
and it also aims to show how mathematics helps decision-
makers distribute resources fairly, reduce congestion, and
protect the environment. The research concluded that
mathematics plays a significant role in distributing populations
and resources within cities, improving transportation networks
in a way that reduces pollution and wasted time, designing smart
infrastructure projects that contribute to the sustainability of
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cities, and finally, effective waste and energy management to
support the circular economy.

Keywords: Sustainable cities, sustainable urban planning,
mathematics, mathematical models.
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