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Chp. 4 (do Carmo): 1, 2, 3, 4, 6, & 7

1. Show that the geodesics γ of CPn with γ(0) = π(x̃) = x are are of the form t 7→ π((cos t)x̃ + (sin t)ṽ),
where

π : (S2n+1, gstd) → (CPn, hstd)

is the canonical Riemannian submerion and ṽ ∈ Tx̃S2n+1 ≤ Tx̃Cn+1 is orthogonal to x̃ and ix̃.

2. Let M be a manifold with connection ∇. If Y is a vector field on M and c : I → M is a curve such
that c′(0) = v ∈ TpM , then ∇vY depends only on the values of Y along c. That is if X is another
vector field and X ◦ c = Y ◦ c, then ∇vX = ∇vY .


