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Abstract

Functional analysis is a branch of mathematics that studies vector spaces endowed with a topology determined by
a metric or norm. In the context of traffic flow optimization in South Africa, functional analysis can provide
insights into the behaviour and dynamics of traffic systems under different conditions. Asymptotic conditions will
be used to analyse the behaviour of traffic systems under various real-world scenarios, including peak hours and
off-peak times. Identifiability checks will assess which parameters can be reliably determined from observed data.
This theoretical framework offers insights into the optimal design of traffic management systems in South Africa
by providing a robust mathematical basis for understanding and predicting traffic flow patterns under different
conditions. The findings from this study can inform policy decisions regarding infrastructure development, traffic
signal timing, and driver behaviour interventions to improve traffic efficiency and reduce congestion. Model

selection is formalised as [6}:argmin9m9&L(9)+ A&w(@)é, with consistency under mild identifiability

assumptions.
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