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Let M is a Riemann manifold with symmetric connection V
c:[a,b] > M a geodesic
H(t,u):[a,b]x(—&,&) > M a variation of ¢ with
ati) ¢ H(0)=c(t) » H(a,u)=c(a) > H(b,u)=c(b) > and 1s a geodesic
as well
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Torsion free > T(3,V)=V,V -V, J-[J,V]=0 then V,V=V,J
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=-V,V,J (cis ageodesic CzaH > then V,V =0)

V,V,J+R(J,V)V =0 Jacobi equation
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J satisfies the equation % J(@t) = R(é(t),V ) é(t)

J(t) 1s a Jacobi field along ¢
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1. Recall that a vector field J along a geodesic y 1s called a Jcobr field if
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(a) If J 1s a Jacobi vector field along a geodesic 7 > show that
g(J(t),»'(t)) =tg(3(0),»'(0)) forall t

(b) Prove thatif J(t,) =0 for some t, > then J'(0) must be orthogonal to

7'(0)




