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Consider the following vet

. fields in R2 :

?⃝✗ = 2¥ 1- ✗% ,
Y = 3J

.

Determine whether or not 3 Cloudy defined) coordinate

system Got) in a nbd of 1%91=10,1) sit
.

✗ =÷ , 4=37

Let 0 : R' →Ñ be defied by 01%91=6 kiss

.tl#yDThn3-s--dopl3-x)and ¥-1413T)
= ?÷¥+¥ :-, =÷÷+¥ :-,

Thr ne not

3-1--2
, }¥=x , ?÷=o, ¥, =L

This is satisfied by s=2x
, t=Ex4y e. g.

Then at toil
, d%

, ,
= (2×9) /↳ ☐

= (4) invertible.

⇒ by inverse function thm
. F nbd of 0,1)

S.t. Of is a diffeomorphism .
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M lift

.

mfd
.

T*M={ taut ;XEM,aIM→R linear}

claim : T*M orientable mfd
.

Let IV. b) be a chart in M
, pill 01bar

"

.

Let Ñ = { cause T*M:XEV } and § :Ñ→pi×R^

be defined by Ñ(×, a) = ( 4th
,
ul÷ . )

,
. . ,u(a÷ )) .

which is a homeomorphism since ¢ is a

homeomorphism and u is linear . Thus we see

that 7M is a mfd .

An orientation form for TM would

be a 2h - form W
,

A. onvmishirg .

Deline warm, :(Tina,&*mÑ→R
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M compact m-dim'd submfd of IRMXIR
"

.

Let Mx for ✗ERM be the translation of

M by ✗ in RM×R^
.

Then the space of

points XEIRM S.t. M×nR^ infinite has mean 0in Rm .

Define f;McR%Ñ→tRm Then f sends

thy)↳ ✗

a point in M to the ✗ ERM sit
. Mx AR

"

contains

that point . Assume f sends an infinite

amount of points in M to some Xo
.

( i.e . Mx.AM " infinite)
. We claim Xo

is a
critical value

.

If not
,

then

by regular level set Thm
, f- '

(xo) is a svbmfd

of M of dimension M -M=0
. I.e . f- '(Xo) is

a collection of distinct points in M .
Since f- continuous

and {xis closet then f-ltxo) closed and therefore compact

b/c M compact . By the subspace topology the points

in f- '(a) are open , so there can only be finitely many
,

otherwise { { Y } : ytftlxo} is an infinite 0pm cow with no finite subcarrier
.

Hence ×, criteria valve and by Sardis they hem mason 0 in Rm .


