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3.1 Geodesics are critical points of the energy functional °
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71 = M is asmooth curve > then it is called a geodesic if VT =0,T = _}t/
~ - I i 1 5,0 a9, 09,
Geodesic equation @ X'+ x)x“ =0 » Hf o ==g"( 9 9 _ glk)

27 "ox) ooxd o
11 LI |
E(r) = ], {7ty )t

2

3.2 Jacobi fields J(t) is a vector field along y - satisfies [;t;] +R(J,T)T=0 forall

t €[0,1] - Jacobi fields are also determined by the energy functional °

3.3 Minimal geodesics and the conjugate point

3.4 The exponential map can construct a normal coordinates * and a Jacobi field

By the Hopf-Rinow theorem » 1if M 1s complete > then the exponential map defined on all
of T,M

Corollary
Suppose that » 1s a minimal geodesic parameterized by [0,1] starting at p °

Let X(0)=y'(0) e T,M > then for each t, <1 the restriction 7‘[%] 1s a minimal

geodesic and exp,:T,M — M s a local diffeomorphism near t,X(0) -
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