
 

MATH 5067 Lecture on 211912020

Announcement Problem Set 2 due on Mar 4
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Question How to recognize a tensor field

Forsimplicity consider 0,2 tensors

1 Given co 2 tensor Q E T TIM

At each p get bilinear Xp Tpm x Tpm IR

Given X Y E M TCTM we define f M IR

f p i Xp XpYp C IR

X nm HCM x M Calm g bilinear CFM

X Y

Q Given this does it define a tensor



2 Given ACM xACM CM which is bilinear 1 CM

Want At each pEM define bilinear Xp TpMxTpm B

Fix p and Xp YpCTPM 2 extend XpYp to vector fields X Y CACM

then X Y 9 f G M next fcp XpXpYp
check fcp is indeep of the extensions X Y Pf last time
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Lie derivative L on tensors
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similarly d is defined on R for all k

KeyProperty Given f Rm B smooth
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Fix t ft M M Cp 8pct as long as it's defined
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diffeo I
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flow generatedby X

Idea Given X E M 3 Pt E Diff M

Recall F M M diffeo Take F Yt
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X de
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Properties of Lx Contensors Fix X E HCM
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2 Lx Y X Y t YG ACM

3 Lx a p Lxx B t a Lip
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Note 1 3 Lx well defined on T TIM
4 Lx well defined on T TIM
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Proof 1 trivial 3 sameproof as usual Leibniz rule
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