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fun bonus !

Tha (Whitney miners loin tha ) :

W
,

M smooth manifolds with doin

Mz
2- doin W

then mimers ions are residual cci C- L w
,

M )
Ian hdfp = denim t p

T
open dense if W compact

to set this up let dim w -

-

n < doin

Me
m

given o t it
'

( WM ) let f represent o ( o

ftp.alw.nl

)

to co rank o = n - rank dfp

set Sr= Go c- J
'

twin
) I coranto -

- r } r -

- o
,

. . .

,
n

note : f : M

-7W
an immersion ⇐ f A IUI,Sr ) -

- 0

exercise
Sr

is a svbmfd of codim -

- ( m -nearSteps : I ) consider vector spaces V
,

U of dini a.m , resp .

let Lrv,
U ) = I linen L : HU of coranh -

- r }

show Elvis a subwfd of Homma of
codeine C m -intr) r

Hint : It s = ( FBp ) an mxn matrix

with A a hxh invertible

matrix

then ranks = h ⇒ D - CA
- '

B -
- O

Stenz : show Sr a bundle over Wxm

with fiber truth
,

474

Prod : for r 21 co dim Sr = ( n - mtr ) r

Zhen
-

ntl
) = n-11

so if f : W

-7M
set

. j
' If ) IT s

,
then j

' LH n Sr = 0

i. Thom ⇒ result ¥7



sometimes need to look at gets of a function at many
points of W

w
s

-

let W
's )

= { I pi , . . . Ps ) e Wx
. . .  x W I peep ;  ifztj } s W

s

consider for( w
,my

source
map

and set JT Cw
, m ) i Ks )

- '

( w
" )

this is s - tuples of r -jets w/ distinct sources

given f : W → M we get the s - multi r - get

is CH : w
"

→ it ; Cw
,

n )

( p, , . .  . , it IJj! f)
, . . . ijrpslfl )

The ( Thom Multi get Trans venality ) .

let W and M be smooth manifolds and I a submanifold

of

Tsh
I w

,
m ) .

The set of maps te I W , m ) st .

residual 44ft
HE

is in coCW . m )

moreover
,

if f is such thatjhfntwon a closed

set C in W
,

then can find approximation F st .

F -

- f on open nbhd of C and

ghffl
IT-2

he :

The set of Morse functions f : W -7 IR all of whose

critical values are distinct is dense in C
-

LM.IR )

Proof dim JI( W
,
IN - 4 nel

,
din W

"
= 2h Cdim W -

-

u )

let QR = { ⇐yl EIR
' Ix = y } cut



let Z -

- tho section in T 't W and I = pr,

-  '

CE) c J
'

( w
,

IR)

where pr ,
: J

'
I w

,
IR ) → T

* W

( recall f is Morse ⇐ f I
 E)

and s =p
'

( o ) n x -2 ) c J ! with

exercise In local words on W
,

check S

is a submanifold of co dim -

- 2n ti

Thom ⇒ dense set of f- E CM
,

IR ) have

j ; HI It s

domain '

j 4 Cf ) is W
" of dim za

i . j ,
HI

-

n s = or

given this if pig are critical points off

then ( jpl )
, jglf ) ) C ZXZ

since jzffl AS = or this ⇒ Hp ) * tcg )
#y

Th " ( Whitney Embedding That ) :

n

let W
, M be mfds with doin M -

-

m2
LITE e I

Then the set of I - I cinmersious of W → M is

dense in C
-

CW. n )
H W is compact then so is the set of embeddings

Proof . f : w -7 M is I - I off jozef) n 45 I
- '

( on ) = 0

p
'

: J :c w
,

MHM "
is surjective so @4-

'

Com) a sub mfd

of co dim = cod cin C Onc Mx M ) = doin Ms 2 doin W



domain jiff ) has dim -2doin W

:
. it jilts AT @ I

- 'Em )
,

then ji CH n 44
- '

load= o

Thom ⇒ dense set of f with this property :
.

such

f- are I - I

can on addition take f an immersion from previous
th

" I really need winners ions & I - I
mops

residual
,

not just dense
,

but they are ! )
L#


