
8-21
Last time . . .

[path : -Jeptha property ☐

conservatives, ☐
f.-
all pairs APB

F- →
-

→ c.→

→rEa•B
JÉ .tn?=JE.tr. →;T→?⃝C

,
C
,

µ
f- real / G.↳ ji:-,

A. B D

⇐ hasta

"

tooppryati
'

→ → •→

§cÉ .tt :O
F.ro/lbopsC

I
É=Tf f.rpok-tnlflx.y.at .
Fontth-li-ei.tgrlscgr.dth-7-nfnBPf.dr.HR) -ft)



Fu-Ith- Li-e ite girls:
D

fgpf.tt = f- (B) - f- (A) E →

-

→ c.→

a- t →r→I•B
0¥-my d- →,•?⃝

Theme :
'

'

,

JJ
"

derivative f
"

. JA =/
"

f.jp

C

R

F-II.Iii}:)

Today : Green's the- re-

ftp.E/.tidxdy--JqE.TdsRcIiEffnp.t-7txty--foE.n-ts
1-
dir É

C

= +¥
,



NUJ so -e motivation f- r curl for- of Greenish- .

g-pre
-t⇐*

Ou- goal : Carl -erasures the
" rotation

"

i
- auto - fie.js.es

É ""
""
" ^

we can use rotation to
"

gain
"

circulation
.

Css

#

c-
dÉ=°

-

forger
(

⇐ off
-
t.

RewÉp0l we:¥ii¥
"

ur
'

É = -yitxj
curl É=P×Éay

i iñ

=/ ÷ :-, :-|
.→¥-

y
+ 0

%?g%¥j ,
a-
¥"-

§=Ñ
C : ilt) Rkostitsinti)

- ( z.ws#I?yyjiM
"
"
"

direct
#

Are- =TIR
?

+ (¥
" -5,1

-

y)) ñ

= 2K§ E. do = J Rsintitrcostj )
+WE .ñ

→→
Cor
"""-

-
curl
E.Ñ -

e--s
Cwattic

0 • f-Rsintitrcostj) Jt

27

= J
,

R2 lsiittcist) Lt

=
24 R

'

"

Area .@rlÉ.si/circdd-imgr--ssikeArengr.-suuncarlF?tiisc.-sk-t :



Another ex : shearing flow
E-His)=yi c.tt:1?-lo)-?-eglss)ti

→
nisi"

→-¥→
-
l

= - Ñ
siren

tsp
-
"

2L
(w rstti

-
-

←
← ⇒ is¥ ←

stronger
' Note : carl is a-strut

←# ← pike come
""

Perso
- a -
right

← ← pines d-riser -

11-1 we spin! )
-w

w

zw

§ E. tr = fgmdx + Nty
ELE

É =/ yl-d-di-fyd-i-f.IE/-I + ftÉ
right

¥ top bott .-

w w

=/ - Ltx + J - Ltx
- w -w

= - (Izu) - Hav)

=-4 LW

=@II.E) •
Are .

we can p
" -l this ¥4s roles

if carl É is

co -Sta-t or roughly e.-
d--t

.

Ho- to generalize?



well
.

.

.
we can break line i-tey-r.is into useful pieces

Recall : go.fws.tt?fHd-'
⇒

⑥

-off HE .tt + / E- do =/ E.se
-C C - C

= 0§,Édr
Es Cs

c.f µf¥s¥" ¥"
I
-4 Ca Cy Cu

§ É .tr=§ É - tr =p E. di
c

c.+ g-Etc>tÉF'4 ftp.tcztstcyptfjtcztiu-s )
adding 0 = S -S

so any region .me want a- be br.kndo-ni.to
tiny ores

- . '

1
Some li-ei-teg.ro :



:
I G-in-1

it-1Break into boxes
, s

tx

- . -

in erclbsx
,

it area

tiny on. -yh curl# G-d-it

g.gg#j(b-l-
⇒

here
,

in enchtsx ,

earlier ak.td.is§ E- di = Carl E. ping,
← print H

Cfi
-4

I:÷÷:÷÷÷÷÷÷÷÷:÷:÷::÷:"If C is a piece - ises-o-tto-i.tt simple closed

partials for e-cha,-poet , he-

§ E.tt = ffrcarlE.si JA'=%¥÷
&É .de/oE.i-tsC



What about flux ?

Recall : Source and sink classics

sink
source

F- = -ti -yjÉ:# it yj

I← At \. t f←¥÷
← t v. i 5
How to detect ?

Jiu É =P . É =/¥ By) . (MN) ← Note - di-vrge.ie is
a scale-

= 3¥ + °¥y

d.
' fxityj) = ¥1" 1- Eggs

← F-xp
.
-dig

fpvsliy
,
-

t

= 2 ji ✓É
>
°

t.ir/-xi-yj)=3-xl--d+3Jl-Y)-sw.*.*g1s-di-s
"

= - 2 ji,¥
< °



why should this be related to flux ?

Recall star -vs attack of he does

☒-

-

-

-

-

-

gyp
Interstellar objects

,
\
.

t E sucked :-b-1
I E- gravity

←p→ ←q→

it 1-
F ' f E. ñ < 0

t← ⇒
- #↳ñ ±÷¥¥ getting set

""
"

Liv. # < o !

Hor istihisl.tci-tey-lrel.tn
to dive ? Hor does it scale -

ith

size ?



Ex : É=xityj Extra credit tasty :

Ifor circle = f- lxityj )

µÉf =÷ñl×i+yj)

←÷É→ *e÷÷=E
Flt)= Rfcostitsitj) irked

21T
f-

*

¥"
fgE.zjs-J.fr#i+rsi-tj).lcostitsiii)Rdt=fjFiusdt

É=xityj=2TR#=4ivÉ) Area

← ¥ - e f.E. its←←¥¥¥É¥, =3 . / E. its + 2) Éñts
← ft y se

-
¥1 top right

¥1T :2[f. ii.Lilith
*¥¥÷÷: -w

1- 2JYWi+yj) .it -1
- l

= 212*41-212 [W)4.ir/--)Are-=2.4LW



How to generalize ? S-epr-cet.ci

i ↳¥÷
I
- arch box

,
if É ↳,

"

try E--1
co-ti-s-sp.rtidsandb-xissr.lt
enough

,
dirt ⇐ co-stt so

calculates-Ss
-gayest

§ Énds =
dir F- JA

Ctint

GreÉ ( Normal for- or Flux -divergence E--7

If C is a piece - ises-o-tto-i.tt simple closed

carve enclosing a region
R

,

and ÉL-scnti-s.us/&E-=rs=Ifi:ut-oT/**""÷÷¥É



powerful :

É choose bet- • in the

i-tegrrls-tareai-tejds.EE!

Evaluate tie the itg--
I

µy" C

§ xydy - y' dx
C

where c is squire

SI :
Could just euotte ,

or : 2.pt i.→ F- Green's th
-

,

① Tangential for- of some
vector field

Lit # = -ji txyg

§ E.tt = § -

y
' dxtxydy

are
:S
→ = Iff :& -7J ) lady

R

"

=/ fry - I -2g) txty
= fifi 3g txdy
=3



② Normal For-

F- = xyi + off t.VE

fxydy-jdx-ff.nl?.I+Y-y)dxd ,
'

1-
.

.

A

" Flux for
- Greets
f-

f. ra-t-H://qytdydxdy-f.fi?ydxdy
=3

-

Geometry Tricks fel.to 1058 )

y
' fE.ti-FE.dri-fE.ir

CEE C
, C2

Get flex.li/ityi-deueri-tegr.lsfoE.te+fE.dr=Jfcw1F?ridxdy
C

,

C
,

R

fF%=ffgtÉñd×b-§F .tt
C
,

C
,



www.ritxdy-JE.dti-f-E.it
R t

oriels)

I c-

= -CCW

Next up :

S-rficepe-n-ntriati-so-ds-rfo.ci?-tg--ls.Midt.r-:Ch.T3lwh.t-ived--e) para -Aviate
-
is

crucial !

Ch -

16.1-16.3 to Green's )
th-

(notes- alk -
ed

)
to use it

40min /part , 10 - i- upload t.ie/p.-t


