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Abstract

This paper primarily investigates the application of partial differential equations in traffic flow and
applies this case to specific teaching practices. Initially, a novel single-lane and multi-lane traffic
flow model is designed and analyzed. Based on the conservation of vehicle numbers, the problem is
abstracted into a first-order differential equation concerning traffic flow. By solving the equation,
the paper focuses on discussing the changes in single-lane conditions with (or without) outflow and
the suppression of shock wave generation, among other properties. Through the establishment of
the model and the analysis of the solved equations, students’ abilities in mathematical modeling
and problem-solving in real-world scenarios can be cultivated.
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Finger 1. The shock phenomenon when x=1, t=1
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Finger 2. The suppression of shock waves by the term involving ap
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Finger 3. The suppression of shock waves by h(x)
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