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Problem 1

Let (M, g) be a Riemannian manifold, c : [a, b] → M a piecewise C1 curve, and
ϕ : [ã, b̃] → [a, b] a bijective and piecewise C1 map. It follows that c̃ = c ◦ ϕ is also a
piecewise C1 curve. Show that Lg(c̃) = Lg(c).

Problem 2

Let (M, g) be an n-dimensional Riemannian manifold, f ∈ C∞(M), and ϕ : Uϕ →
V ϕ a chart. Show that:
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Here, (gijϕ )i,j=1,...,n is the inverse matrix of (gϕij)i,j=1,...,n, and gϕi,j(p) = gp(
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