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Def Consider E -

- LP
,
Q

,
127 sit

.

l "
-

order

partial derivatives of P
,
Q

,
R exist . Then the

curl'of is

^

curl =

Iggy Iggy O'¥1
= ( Ry - Qe ,

- ( Rx - Pz ) ,
Q× - R, > .

If we denote T :'-( Fx
, Ey ,

Fz >
,

curl LEK Ttf
.

txercse : If Eli ,y.z) -

- Lxz
, xyz , -y

' >
, find

Curie
.

Tnm If f has cts
.

2nd - order partial derivatives

on a disk D
,
then curl (Tf ) = 8

.

Reminder :II curl Tf -- Tiff -- Hg;ftp.ytofozz/txy--oIylooI7cyairouFS=Lfzy-fyz
,

- ( fzx - fyz) , fyx - fxy>
7- LO

,
0,07--8 . K



Remade:#f E is conservative
,
then curl ¥-8

.

-

3- a fu . f sit . Tf -- E .
So by Thin .

1
,

CarlE = curl Tf = 8
.

The converse is not always true but
. . . .

-

LIfcuriF-AE.thenEis-NIOTconservatrve.TT
MI . If ¥ is a vector field defined on IR'

whose component fads have cts
. partial derivatives

and cure - 8
,
then E is conservative

.

Fte '

- ⑨ Show that FC×,y,z) =L y2z3 , 2xyz3,3xy2E2 >

is conservative
.

⑤ Find a fnc . f sit
. Tf -E .

Reck:#f curl F # 8
,
then -E is NOT conservative .

Defi If F -

- CP
,
Q

,
R> and the 1st order partial

derivatives of P
,
Q

,
R exist

,
then the divergence-

of F is div LEFT - E -
- 8¥ r¥t¥

.

Excise : If Flay ,
e) =L xz , xyz ,

-

y
' )

, find dirt .



Thrust If F -

- LP
, Q.RS is a reef. field on

423 and P
,
Q

,
R have cts

.

2nd - order partial

derivatives
,
then div ( curl E) =D

.

P¥ div curl E -

- T . ↳ xE )

a L%x
, %y,%⇒ . Ley -Qz , Pz - Rx

, Q× - Py >

evicts y.IR#-Qrz+tPzyfRyytQx.z-Py..z/
0.11

ex) Show that Flay ,z) -

- Lxy , xyz , -727 can 't be

written as the curl of another vector field .

301 By way of contradiction
, suppose that we can

find vector field In sit
.

E - curl -G
.

Then
,
dive -

- div curl -9=0
,
a contradiction

.

y

ytxz

Hence
,
there does not exist such a vector field .



Rewriting Green's Theorem :

-

Let C be a curve and P and Q functions

satisfying Green's Theorem
. Let D be the

region enclosed by C . If E -- LP ,
Q >
,

then

* E. DE - &PdxtQdy = If 8¥ - oof, DA

but curl E -

- JoJo, Io, e- /P Q O

O

=p:# "gli - ¥zlal-
=f¥. - coati

o
: EE - dirt %carIF.tk DA

.


