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Last time want to classify spaces of constant curvature

Cartan Ambrose Iemma Roughly speaking the Riemann curvature

tensor essentially the Riemannian metric locally up to isometry
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we can now prove

Cartan's Twin Let Mn g be a completeRiem manifold

Suppose Mng has constant sectional curvature Ko C 11,0 I
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Comparison theorems in Riemannian Geometry

Idea Curvature bold geometric bdd

in comparison with spaces of constant armature htt B

One example is BonnetMyers Thm
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We will discuss another comparison theorem due to Ranch

Idea Curvature in spreadingof geodesic Ems Jacobifield estimates
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The following proposition gives a quantitativedescription of
the effect of spreading of geodesics by curvature wa the

length of Jacobi fields

Prop Let 8 Co a MngP be a geodesic w No p V'co v

For any W C Tv Tpm Iw1 1 consider the Jacobi field
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THEN we have the following Taylorexpansion near t o
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Q what about for targets o E Rauchcomparison 1hm
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Note We need to be more careful for higher dimensions

We first establish a useful lemma which says that

normal Jacobi fields minimize the index form among

all normal vector fields with the same boundary values
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