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Abstract

The running style of 100-meter sprinters is an dmportant and practical scientific metric in
track and field. Although it can be ¢lassified into start-focused, balanced, or end-focused based on
the “60+40 model”, precise quantitative measurement standards are still lacking. To address this
challenge, this study started. with ‘ealculating, the ratio of split time under the most balanced
running style as a starting point, and ‘based on which established a composite function model
linking this ratio to the total runtimeusing differential equations, and concluded with the derivation
of a deviation indexformula and a method for determining running styles. To enhance the
practicality and accuracy of the method, two crucial influential factors, wind speed and altitude,
were taken into account, by incorporating the internationally recognized Mureika formula to
improve the mathematical model and deviation index calculation, based on which the influence of
these factors on the deviation index of male and female athletes was analyzed. Finally, the
rationality, accuracy, and interpretability of the mathematical model were verified through
computational experiments using real data from international competitions. This method was
applied to training for sprinters and baton placement decisions in 4 X 100-meter relays, using case
studies from/national team athletes and individual training routines. In summary, the mathematical
model proposed by this study provides an accurate quantitative method for determining 100-meter
running styles, offering a theoretical basis and practical guidance for scientific athlete training and
relay strategy optimization.

Keywords: 100-meter sprint; running style; degree of balance; deviation index; differential

equations
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