
 
MATH5061 Lecture on 41512020

Announcement PS5 duetoday last PS6 posted

Planforremaining lectures harmonicforms integraltechniques
Bonchnerformula

Background Ref Chem 33,3 4

Integration on manifolds

E Measuretheory µ measure on X f f du f X IR

Iii oriented Integration e.g f faceydxdy on A EIR
r

n Stokes Thm Green's Divergence Stoke'sThm

v a

f dw f w orientation
important

r y ar

differential form
orientation dx ndy dynDX

Def A smoothmanifold Mm is orientable

if 7 atlas of coordinate charts St all Yuu are orientationpreserving

diffeomorphisms between opensets of Rm with stat orientation

FACT Mm orientable 7 nowhere vanishing O CRmM

locally O DX's ndXm to where X word fan

When Mmg is Riemannian manifold we define

0 IE dx n ndxmVolume DV ff dx's ndxm
form 8 11011g 11dx n ndxmHg I

detcgij

Note choiceof orientation choice of volume form



Recall V g a em 0NB VA V g eine o N B

Def Vf C ECM f f fdug
integrationof m form
defineusinglocal word

M got
fix xm Tgdx'sndxm

Stokes Thm Let Mm Cpt oriented manifold possibly with boundary 2M

UMErmcm dy Hy
C i am M incursion

I I
th form m l form

Note FM induces a positive orientation from M

2M
e fmju outward

e em 3 posoriented

m I
to T

V e em por oriented
basis for TMp

11
Remark Stokes Thm holds w o any metric G

If Mtg is Riemannian LucdVg is the volumeform on 2M
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Notes This is extremely useful e.g Boehnermethods

Thm Let Mmg be a closed oriented manifold ul Ric O
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Remark 2 g hyperbolic surface ie K 1
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One direct consequence is div X o t killing X G ACM
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Hodgetheory for differential forms on MTG
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Def The HodgeLaplacian D m RMM is
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Properties of Hodge Laplacian
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HodgeDecomposition Thm L2 orthogonal decomposition
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FACT Hp is finite dim'l and any L2 harmonicform is smooth
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