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1. Prove equivalence of two definitions of the tangent vector at a point p ∈ M (where M
is a manifold):

(a) an equivalence class of curves passing through p at the moment t = 0;
(b) differentiation of the ring of germs of C∞ functions on M at p.

Provide explicitly mutually inverse maps from the set of equivalence classes of curves to
the set of differentiations.

How can we see that the set of equivalence classes of curves is a vector space?

2. Let M be a compact manifold of dimension d, and let f : M → Rd be a C∞ map.
Prove that f can not be everywhere non-singular.


