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Abstract

This article is based on the “Sailing Far Away” model in Section 9 of Chapter 2 of the fifth edition of
“Mathematical Models”, exploring how sailboat adjusts its heading and sail orientation during navi-
gation to achieve the fastest speed to reach the destination. Firstly, it analyzes the effect of wind on
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sailboatin the northeast and southeast directions and establishes corresponding mathematical mod-
els to describe the relationship between heading, sail orientation and boat speed. Secondly, the opti-
mal heading and sail orientation in the northeast and southeast directions were solved, and estab-
lishes the relationship between heading, sail orientation, and the angle at which the boat turns to-
wards the southeast direction through numerical calculations. Finally, it defines the range of the an-
gle and identifies the optimal angle that minimizes the time for the sailboat to reach the destination.
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Figure 1. Sailing schematic diagram
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Figure 2. Stress analysis diagram in the northeast
direction
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Figure 3. Stress analysis diagram in the southeast
direction
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Figure 4. Schematic diagram of functions on the left and right sides of equation (10)
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Table 1. Data of sail direction 6, sail orientation o and angle g
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Figure 5. The relation diagram between sail direction 6 and angle g
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Figure 6. Schematic diagram of sailing distance
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Table 2. Path length, velocity and time in the northeast and southeast directions
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3 Az 10° 9.3349 0.8838 1.1459 —0.5453 0.7386 —
4 Asq 15° 9.0661 0.8464 0.9869 -0.4773 0.8252 —
5 As 20° 8.8346 0.8144 0.8335 —0.3829 0.9445 —
6 As 25° 8.6373 0.7872 0.6860 —-0.2627 1.1143 —
7 A7 30° 8.4717 0.7644 0.5448 -0.1177 1.3686 —
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Figure 7. The best sailing route for sailboat
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