
Hw 12

This is
. like Jian Thi

,
based on the notes from Purdue .

Shout out ! closed
b

We want to show that a 2- form on R
}

is exact
. i. e. for

wsfd-indytgd-tdxt-hd-rdyifdw.co
,
then there exists an a Sio

.

dasw
.

assuming dw :O
,

we find like with the 1- form on Ñ that

dwsfqdendxndytgydynd-tdx-hxdxrd-rdyslf.at
gy
- 4) dxndyrd -1=0

⇒ fztgy - h×=o ⇔ f,=h× - gy *

We now define the following homotopy operation !

H.int#'glx.Y.-Dd-)dxt(1hlx.y.-4d-Jdy
Taking the exterior derivative

.

and using ☒ we find

dtklw :([syd-ildyrdx-Hg.de/d-rdxt(Hhxd2)dxndy-if;h.,d-)d-rdy
By FTC = [ 1h, -gyjdxrdy-lglx.y.tt -scx.y.obd-ctdy-lhlx.y.H-hlix.y.cl] dicrdx

by * =# f.)dxrdytlglx.y.tt -scx.y.obd-ctdy-lhlx.y.H-hlix.y.cl] dicrdx

cont



by FTC =[ fk.y.D-fcx.y.oldxndytlglx.y.tt -

scx.y.obd-ctdy-lhlx.y.H-hlix.y.olldcrdx-w-wlx.y.co
) ← shorthand notation

so we have dH
,
/wj-w-wlx.y.cl and

diff ,lw) = = dw-dwlx.y.at :O

and since dwso.dwcx.y.ci/=o-iwlx.y.0 ) is closed .

Furthermore
, if we can find an g. s.t.dq-wcx.to ) , then

dH,Cw1=w - dg DIM ,lw) + g) =w

Using the homotopy operation on way .
0) v. rut

. Y and

X after each other we get

dthylwlx.y.cl/=wlx.y.o)-wlx.o.o)
UH ,iwl✗ .

0.01)=wlX -0.0) - W/ 0.0.0)

and using the same argument as previously we see that

① if Joy : dqswcx.no ) ⇒ w=d(Hfw ) tttjlw.lx.y.ly -14)

② if I qidq-wco.o.co ) ⇒ w=d(Hfw)tHjlWlx .jo/-HxlwlXu0.0)- %)
③ wlx.o.cl and v10.0.0) are closed

The goal is now to find a a
} St DX , = wlo.o.co)

Observe that w/0,0 :O) depends on no variables and is thus

a 2- form with constant weights
.

This can be expressed

in the form of

wlo.o.oj-adxrdy-bd-ndy-cdyrdztebq-axdy-b-zdy-cyd-c.bea 1-form on R? Then

dqswlo.o.ci) and thus w is exact
.


