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A Graphical Approach for Solving Spherical Triangle
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ABSTRACT

Spherical trigonometry is the core mathematics of navigation, and the
understanding of spherical triangles lies in the mutual verification of governing
formulae and graphical approaches. The graphic approach is the celestial meridian
diagram (CMD) in celestial navigation, which is not only a qualitative but also a
quantitative analysis tool. The celestial spherical triangle is constructed by the three
coordinate systems of the Earth, the celestial equator, and the celestial horizon.
Similarly, the terrestrial spherical triangle is constructed by three coordinate systems:
the departure of the great circle, the equator, and the horizon. Under a known initial
system for the spherical triangles problem, if the variables of the (celestial)
equatorial system are given, the variables of the (celestial) horizontal system can be
obtained, and vice versa. As for its applications, there are calculations of sight
reduction method and star identification in celestial navigation, as well as
calculations of the great circle distance, initial course and waypoints on the great
circle track in terrestrial navigation. Finally, several practical examples are used to
completely demonstrate a graphical approach of this article.

Key words: spherical triangle, graphical approach, celestial meridian diagram.
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2.3 BR=HAF
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San Francisco(Lr37° N, Ar122.5° W) to Sydney(L133° S, A1151.5°E)
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San Francisco(Lr37° N, Ar122.5° W) to Sydney(L133° S, A1151.5°E)
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“Open sea by palm, coasting by thumb.” DLl[=[fE > -
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