
Exercises
E20.4 [1P7] Note:Nice formula taken from [56].

Let 𝑆 = 𝑆(0, 1) ⊆ ℝ𝑛 be the unit sphere 𝑆 = {𝑥 ∶ |𝑥| = 1}. Let
𝑣, 𝑤 ∈ 𝑆 with 𝑣 ≠ 𝑤 and 𝑣 ≠ −𝑤; let 𝑇 = arccos(𝑣 ⋅ 𝑤) so
that 𝑇 ∈ (0, 𝜋); then the geodesic (that is, the arc-parameterized
minimal length curve) 𝛾(𝑡) ∶ [0, 𝑇] → 𝑆 connecting 𝑣 to 𝑤 inside
𝑆 is

𝛾(𝑡) =
sin (𝑇 − 𝑡)

sin(𝑇) 𝑣 +
sin (𝑡)
sin(𝑇)𝑤 ,

and its length is 𝑇.
(You may assume that, when 𝑣 ⋅ 𝑤 = 0 that is 𝑇 = 𝜋/2, then the
geodesic is 𝛾(𝑡) = 𝑣 cos(𝑡) + 𝑤 sin(𝑡)).

Solution 1. [1P8]
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