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Optimum Model of Swimming Race Across a River

YIN Li-wei, LI Zhi-bo, LIU Zhong-liang
Guiding Instructor: CUI Guo-sheng
{ Shenyang Institute of Engineering , Shenyang 110036)

Abstract : First , assuming that the flow rate of the river is constant, sets up Model 1 and then educes the best
route of 2002"s champion should be a straight line from jumping-off point to finish, the speed is about 1.54m/s,
and the direction is at an angle of about 27. 5 degrees to the left of the perpendicular. Similarly, a competitor, with
a speed of 1.5 m/s,should swim at an angle of 31.9 degrees, and the best result is about 15 minutes and 1{ sec-
onds. Figures of the lowest speeds and the directions of swimmers who succeeded in accomplishing 1934’ s and
2002 s races and explains why the proportion of success was so different. The qualifying speed for people to swim
perpendicular to the opposite bank must be of v=2 (uY/X).

On the basis of Model 1 ,Model I is set up to assume that the flow rate of the river changes in sections.
The angle is at 36.1 degrees within 200 meters from the two sides and 28.1 degrees in the middle. The best re-
sult is about 15 minutes and 4 seconds.

Finally,sets up the Model [I and [V with flow rates of the river continuously changing, and solves these
Models by discrete methods. Then, provides the directions that should be readjusted every 100 meters to the
swimmers. The optimum route is a reversed *S’ . The basic principle is to swim at a wider angle when near the

bank than in the middle.
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