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In general if U us x y is not 1 1 onto

5 fixyldxdy 5 fixtures ycu.us 8 1 dude
but may still have under suitable conditions
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Reason i dxdy or dydx in doubleintegrals represent the same

area element and

dxdydz dydxdz etc in triple integrals

represent the same volume element

No orientation in the definition

Perhaps alsorepresent the order of iterated integrals

using Fubini's Tbm

2 However dandy and dyndx can be used to

represent the area element and the orientation

of the surfaces in one notation seelaterremark

Similarly for dxndyndz etc



Exterior differentiation d on a fam w

10 fam f df 1 form

1 form w wdxwdy Wsdz dw dwndx dwndy dwsrdz
2 form

3 5 dynde ds dsndyndz 3 form
Sadendx dsandzadx

2 fam 53dandy dgndxndy

3 form fdxndyndz dfndxndydz 0 4fam
in1R3

eg 0 d dx d dy d dz 0

eg1 in IR w Mdx Ndg M Mcxy N N x y

then dw dMndx dividy

Mxdx Mydy ndx Nxdx Nydy ndy

Nx My dx Y
e orientedareaelement

In this notation Green's Thm

pMdx Ndy Nx My dA Cisanticlockwise

canbewritten as Spw Idw


