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5gstokestheoremm

Thu let M be an orientedsmooth u manifoldwithboundary and w a compactlysupported

smooth In11 form onMThen
gdu g w StokesTheorem
M

Remarks o dw exteriorderivativeof w n form

OMhasorientationinducedbyM StokesorientationI
w on righthandsidemeans ionw ion dm M inclusion

Corollary M a compactorientedsmoothmanifold

withoutboundary then I dw 0 Inexactmeans y dw Iexactform 0
withboundaryand w closed i.e du 01then I w 0

Ex D a compactregular
domain in IR P andQsmoothfats Choosew Pdx Qdy

Then I 187 87 dxdy ofPdx Qdy




















ProofofStokes

First case M H suppw c A ER R x xER R x to R
t

forsomelargeenoughR
General h hform W F widx's ndin rdx

hatmeansomitted

dw Edwindin aditi rdx I l it Ii dx a ndx
É dx

Idw It it II I 81511dx dx
Eihldx dx di dxIic ti I ftp.jygolsoppw A

t l it I Sidney ax dx
w AlIIIF w xi x io

i I I w lx x oldx dx

and J w Édo wilt x oldx'n ndrin ndx
OH

howWu ti x o dx n ads

since x x positivelyorientedforOltlwitheven n negforoddul equalityfollows

Next case M IR i choose cube A L R R

By analogous computation as above bothsides arezero w 111,51 0 andon0



Next w supported in singlechart14,41 Iposorientedboundarychart

Idu fu let dw f df la l w L e w by computationabove

Next general lase

I w fo 4in dlYiw dki nw t4idwl

d1.54inw t 154 dw 0 t Sdw 0

Note Stokesthin
generalizes tosmooth manifoldswithcorners Thoseare allowedtohave

coordinate chartsthatmapto It Hi x ler x'so x so

E
g trianglessquares

Topologically manifoldswith corners are thesame as manifoldswithboundary butwith

smoothstatuestheymightdiffer



6 Geometry

G1SmplisticManifolds

Motivation Hamiltonian formulationofclassicalmechanics

IAlso Bogolivbortransformations

First lonsider a finite dimensional vectorspaceV

Def A 2 covertor w on V is called nondegenerate if I V V defby
all v w is invertible

Note W nondegenerate

law I Foreach O ve V thereexists weUs t w u w 0

HWI ES Intermsof some henceevery basis thematrixwigof w is non singular

Def A nondegenerate 2 countor is calledsymplectictensor

Vwithsome symplectictensor is called symplecticvectorspace

Ex let U havedim 2n denotebasisby AnBai AnBut dualbasisby lair xp
Def W É aimpi

w AiAj1 0 w Bi Bj w AiBj Sig w BjAil

Is w nondegenerate

Matrixof w wii is non singular



Alternatively supposewlywl 0 UweV write us aAitbB

W u Ail bi w uBil ai v0 w nondegenerate


