Lecture 28 - Differential Forms cont.

- This is the final in-person lecture. The next two lectures will be
asynchronous. Find the video posted in the Media Gallery on
Canvas and the lecture notes under the Lecture Notes module.

o | already recorded the final review lecture; it is posted as a
single video.

- The final is next Monday (12/6) in-person from 8 am to 11 am,
WLH 2001. You can bring two sheets of hand-written notes (four
pages front and back).

I d
> d, UR) 2., QAR) — SR>

L]
|
)
.
]
'

'
I
. I
i

)

: 2 :’ 2 | ? -'
Points €——— CWVES S sudaes<——  Volumes

The extenor desvative
d: (R — QX' (R

For O-forms | SOR®)  § R*—R,
df s defned o be +He dbferential b £ xy2)
df = 2 g + ?jbio\a + %%az ¢ V(R
= gl d df ~ V§
For K-%rmsl wher e cxfm\& We k-form
n e (oodivate bass wim  fuackioas  as
pe expansion  weidients,  then Ve edtesor
dorvahve  of Hut K-form is  guen \07 -)-a((iw@ e
oxtenar dedvove o Hose functions  gud wuigc i
W Y asotated  basis,

FOf‘ \'Q‘orms)
X = a(‘dx+o(zo‘7+ O(3d% é.gz—\(,lKg) .
dx = doyAadx + deyAdy + doyAde € ST(RD)
For 2-forms

a P L ' i Al @3\



WA e o wmgaseg 0 vmeaee = = e
For 2-forms,

B= fi O\U/\Jz + ‘Bzo‘%)\dx + (3 Jx/\c); e SC(R?)

dg = olF,Adj/\dz + dgy A dzAdX -rdlg; /\o()c/\o(y e SC(R)

MDN_—&(’\(()Hy‘
x e SUR®)
da = da A dx + de, A dd + doy A d2
= [ 9 o 0K
(%5dx + a?é“‘%* _?_lto(%)/\d}
Wy dx + 9%2 dy ¥ o
+("?‘>L<x+’a‘d J ‘73%0\2>A‘!7

o P
;—(%Jxo\x-\— —ﬁ'dJ b ’%o_%o\q,)/\dz—.

= 2% dxid 29, 2%,
a/s)/x f ﬁgs‘ffl—-g‘ij togg AR
00 B
r Z2dxhdy + 20, A KA, + 0%
X 3=~ 2J = 7, ,Riclz/\d . - dynds

7 X

723 dxAd R 0 2

b ?xlx“az J + _igio\l/\o\% +_a_f/a4,1/o(z
- A QX

237 - 2% Yaas X~ E 7 (o), Oz, ¥)
\a % walhf -\-&- 0“:
2z (7 — 2ﬁ2>o‘% Ndx 2= forms v g,
o o2X >
X i N dx ~ Vx&
X
P (5 - My
B € TR

(;: F.,dul\d‘% + FL dzAdx + F3 o‘XI\Ao\/
d?:dﬁ./\ 0‘7/\4% 4—0\1351\;1“}—_/\&)( - o\(-,/\c&x/\dy
- /2 ? "3 By
(2 e S Y A 4



:(%éax»r %%V+'%J/£>Ao\7/\&}
4—(%%7)&-\— %%zdv 4—3_?%94)/\611\0\2&
f(_’%% o+ %%3% s,%%o(t)/\o\w\da

2
= W gxadyndz v+ 2Bz dIAdTA d
X ’7d J

+ EEB_ Aﬁ@
A 4
26 o f + Eb > o)‘x/\c‘yl\di
% 29 22

f"’?:(fa,ﬁ, 29 0‘(3"’ V‘F

Reeal
Gowen & O-dwm.  reqoa ?(eov&sy ad  a O-form §

(5= $0p)

P = (1) &z, ¢3)
Grven @ Vdim  regin C (cure)  ond a |-Form ,
S A = S‘ =-dr
C C

Bt fo)

Giwven a 2-dim "e—j<°" S Lsm‘—’aub ond a L-Lorm F'
L TE
6= W
Crvea o 3-dim regon W (wolume) and o 3-form féxl\o‘vl\d}
dxAdyAadz = Ixdyd
J foxnaymiz = ) Sondgaa

THE FUNDAMENTAL THEOREM OF CALLLLUS
( The Greneralized Sholces ¢ 'Tl«e,amm)



- Gwven a k-form ¢ and  a  (KH)-dimensional
region M, then

sax¥edor denvahve

J dot = j“}

M oM
Bounciiary operator
(i R
e k=0 =2 FTLL
e K=l = Shl<es! Theorem

e k=2 =2 Dremence Theo rem



