



































































































































K forms

A on M is a Ck o tensor held on M

M t.CM which is alternating

xcp V Vi Vj Nk Xcp Vi Vj Vi if

lets understand these in local coordinates

Example let a be a 2 form on a too dimensional manifoldM

Like any 12,0
tensor held on M a locally looks like

xcx I
ki.iq Aij

CH dxi d j

where ai la x Koi xi

The alternating condition implies a an ajian

So 91 Azz O 912 92 and

xcx azcx dx dx2 dx2 dx






































































































































Note dx de de did it a local basis for 2 forms

let's generalize this to k forms on M

Some more multi linear algebra

V u basis le e

V WI dual basis o o

TyoCV7 has basis ot oh't let ten

Define a product Te lv xTmfV7 sTem.oCV

by W Wz 1 7 W We where

W Wz Vis Vem Wilk Ve Wz Vet Venn

Then our basic for lv is built from of o

and

let n V We Teach W is alternating






































































































































A V YoCV V

ex dit c A CK

ee w xx let YI e MCR

Exercise HCV is a subspace of Figo CV

Exe NCR is a l dimensional subspace of 7,04122

which has dimension arts 4

Fact 0 does not preserve the alternating property

Goal Build a basis for HCV from o oil
and a new welp product n

Guess 01 02 01002 0400

That There is a linear map Att TkolV HCV
such that

i Att W W We MCW prosechei

in Alt CW Wz Wz Att W AttfWz W3






































































































































ee Att oi oi I Coi o's oi oi

we will dehne Alt law lets first use it to dehue

A New x NIV detinue

t w l naw ftp.tttfxxow
l m

0in oh Eloi oi oi oi

ol oi oi O

Facts 17 ditch aw Gaw t c 4nw

em
2 LAW C 1 wax

3 Cnnwhy an Cwaq

Cord If a C A CV for k odd Her

212 tax O

AIL If a C A CV Hu




































x aw w nd

These features are special to 14h C TECV

W W F O it w FO

i o's o's Oi if i j

Fact oil noir no I ieiicias sie en
is a basis of ATV

No repeated indices by Cort Can order indices by using Fact 2

Lmk For k n HCV has dimension 0

Lmk For Ken VCU has dimension 4 NI
K KI K

RI h V has dimension 1 It is spanned by

O'd02A no

For f R O'roll no X Xz Xn

det volume of parallelepiped
spanned by Xi Xn



Now we need to dehhe Alt HCV ACV

Sk the symmetric group on k letters 1,2 k3

I 1,2 k 4111 447

4 427
Ex 42,3 k I 2 1,3 k

CII is called a transposition

fact Each 4 Sk can be expressed as a composition

of transposition

ex 1,2 33 34,23
I3 23

V

3,2 13

fact the number of transpositions in the expressions for a

fixed 4 all have the same parity

sign 4 El is well defined


