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Abstract

Swimming is not only a national fitness activity, but also a competitive
sport, which is very participatory and ornamental. Starting and taking off is
an important process of swimming, which directly affects the individual per-
formance of athletes. This article aims to study the impact of takeoff angle
on individual performance, and provide personalized optimal takeoff angle for
athletes. At present, researches on the issue of swimming takeoff are mainly
based on data collection, with a small amount of researches depend on simple
mathematical models and rough analysis. These researches cannot provide
personalized guidance for athletes’ personal actions. This article researches

from the basic process of swimming and uses Newton’s laws of mechanics
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to analyze the forces on the human body. Through theoretical derivation,
we construct two mathematical models, namely the parabolic model and the
differential equation model. Finally, according to the individual sport param-
eters of athletes, such as weight, take-off angle, swimming speed, height, etc.,
we calculate the numerical solution of the optimal individual take-off angle
through Mathematica, which provides a reference for the swimming training

of athletes.

Keywords: The swimming take off angle, parabolic equation, differential equation,

numerical calculation
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