
 

Unified treatment of Greens Stokes and DivergenceTheorems

stokes Thm in notations of differential farms in 1R

Waking definition ofdifferential forms
4 A differential 1 form or simply 1 fam

is a linear combination of the symbols dx dy dz

W w dx Wady w dz

with coefficients we we Ws functions on 1R

eg The total differential of a smooth function f
is a differential 1 fam

df dx dy t dz

2 Wedge product let s be an operation such that

dxndx dyndy dendz 0

Andy dyndx

dyadz dandy

dzrdx dxndz

and satisfies other usual rules in arithmetic

ie If w widx wady wasdz

2 7 dx 42dg 73 dz



then we have

way w dxtwadytwi.dz yidxtyzdgty.dz
w wide
wedytzidxtwsdz17idxtwidxnyzdytwzdgfidytwa.dz

a lady

widxrysdztwzdytysdztwa.dz dz

win win dandy

way 4372 dyndz

437 473 dzndx

i Why 0273 0372 dyndz
0371 W 73 dzndx

w 72 Way dindy

Linear combinations of dyndt dendx Andy

are called differential 2 farms m R

I 5 dyndz 5 dendx 5 dindy

Similarly if w is a 1 form and

I is a 2 fam

then wecan define was



eg If w dx 3 dynde

then was dx n dynde
Note that we insist on the anti commutativity ofwedge
product we have

dandynde dyndxidz
dy n dz rdx
den dy na
dendindy
dx adendy

And dxndxrdy 0 whenever one of the

dx.dy.dz repeated

Hence as dinR 3 all linearcombinations of fans
are just fdxndyndz
which is called a differential 3 fam also called

a volume fam if 70

Note It is convenient to call smooth functions f
the differential 0 form



Summary on
3

0 fam f

1 fam w dx Wady Ws dz

2 form 3 dyndt 52dzndx 33dandy

3 form gdxndynd7

where f 9 we 5 are smooth functions

Note One can certainly define k form forany k 0 But in

IR k forms are zero for k 3

dx a den dyadz 0 where dx dx dg adz

ChangeofVariablesFormula IR

UU
y ycu.us
dx Xudu Xr do

dy Judu Yo do

dendy Xudu Xodr n Yudu Yodo

XuYu XuYu dunda

Ya dando



Andy dunder

Jacobian determinant
Hence naturally

5 fixy dxndy fffexcuwycu.no Y dundu

Comparewith

f fixy dxdy fffexcuwycu.no Y dudu

Similarly for UU W

y y Unsw1
z U U W

dxndyndz 3 dundundw Ex

using dx Xudu Xudu Xwdw

Oriented change of variables formula

dandy oriented area element

dxndyndz oriented volume element

see later remark



Exterior differentiation d on a fam w

10 fam f df 1 form

1 form wwidxtwedytwsdzdw dwndxtdwandytdwz.no't
2 form

3 5 dynde ds d5adyndt 3 form
Edendx dendandx

f fam 33dindy d3ndxady

form fdxndyndz dfndxndyndz 0 4fam
in1R

ego d dx dedy dldz 0 d x d y d z 0


