
 

Differential operators and basics of theRicci flow

We recall that the square of the covariantderivative is
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for a function f one can show that
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We devote the m th order derivative of α
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and its components will be denoted by
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How tounderstand the iterated derivatives

Suppose T is a tensor and we want to calculate

IT X Y W x NT
Y w

Emmet
Ix GyT w 7 5 w T Thw

Tf appliedonce

X KT w Ey 7 w
7 Exo

Fx FyT w Tx w x x 7
w

TyTXTxw
Fx TDT w Ex T w

andhence the result

same thing happensfor higher
degree

tensors as

well
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If O is a 1 form their
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even though one doesn't need a metric to define the
hie derivative it is related to the LC connection
via the formula
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In particular when A g their
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whose expression lie coordinatesgive
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The divergenceof a Pio tensor is
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for 1 forms α diva is a function
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Laplacian

Laplacian Δ on functions is dir grad

i e

Δ div gij Ti Tj
gij xs Pj

for tensors again
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Exercise Prove the Bochner formula for 17 12
i e feco M
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Conclude that if Rc 0 47 0 and 1751 1

there If is parallel

We also have the divergence theorem and

integration by parts formula Let M be a

closed manifold and u ve C M and FPCAM

Their
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