
 
Whatwillthiscourse beabout

Recall a surface C1R is a subset sit
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inherits from 1R the Euclidean innerproduct
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Propertiesof thismetric

i positivedefinite

ii symmetric

iii smooth C in p if XY are smoothvectorfields on Σ
X 1R smooth p ETPI pEΣ then
p is gp p Yp is a 8 functionon I



What can one dowith a metric
i measurelengthof curves distancesbetweenpoints
ii compute curvatureofthesurface Theorema egregium

Wewill generalizethesenotions metrics curvature to abstract smooth

manifolds and along theway study
iii tensorbundles

iv geodesics shortest connectionsbetween 2 points

v covariant differentiation directional derivativesofvectorfields
vi interplay of curvatureandtopology cf GaussBonnet

As a simpleexamplaryresult we shallprovethat a simplyconnectedRiemannian
manifoldwithconstant sectional curvature is isometricto thesphereEuclidean
space or hyperbolicspace in n dimensions

Muchofthe coursewill betheorybuildingthough
Exerciseswill feature a mix of proofsand examples whereyou
actuallyneedto computesomething
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