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path - indep" etc . are about vatorfields .
i.e

. they are about

f. E. de NI ! f ds



Syl:
scalar fu

.

scalar function

e.g. fix ' -- x
'

flexi -- 2x .

M" e.g.SI?!f!Izg vector field

tfxyi -- thx,2g7

IN In SVC: every
reasonable scalar fu ① is a

derivative

But in MVC : not all vector fields
②
are

gradients .

e.g .
42

,
x'ty) is not a

Cwhg? )
7%4 vector field

.
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F avec . field defined on region R .

①
②

"path - independence"

{ F. de -- o f! .de -- fE.de
# Cz

for every for every pair
of

- paths C , ,C , indosedbopinrryy.FD.ie Ratheesh:p:L:
③

'
'potential " I

there exists a'
'
function f defined on Rsf.

tf -- E .

damn
" it.is?mpiIconnuteoi'

④ THE -- J (in this means Py=Q×
where F- 47,27)



How to show F is conservative ?
③ Actually find the potential function .
④ If R is simply connected, then check Pg -- 2x .

-

How to show F is nd conservative ?

D.② find some loop C st foot . ok to .

③ Try to integrate and show it results in a contradiction .

④ show Pg #Q× ( recommended)

Ai2Dyconnected if it has no

holes . Equivalently,epin the region
enclosed only points belonging to the region .
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D @ lo
.

- s )

← → t
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- up @ co

,
-5 ) is so

,
5)

2) domain is 1122
,

which is simply conn .

Pj O -- Q× ✓ so it's conservative .

fix .gs -- x ⇒ fix.gs -- txt Clyde
# function of y

-y
-

- fycx.gl -- Ot c'up
thus cap -- - tzyt Dreamed.
• an example of a potential fn is

fixip -- thx - tag't 42



3) ly.

- x) @ lo
.

-s) is t-5
,

o)

i.e
.
c-

so first picture .

4) It's not conservative :

Pg -- I ⑦ - I =Q×

Alternative:
Assume of -

- ly . - x) .

fix .gl -- y ⇒ fix.gs -- xytcup
#fn.oty-x-fylx.gl-
- X t Cky)
- 2x impossible

' involves y only .



Alternative:

n
→

Thin a' therein .sn
µ
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f oe.tw4 ←

y
←

Exercise: Joly .
-x) - de -- 2T # O

.

It
" " at "":":÷:÷÷

.

p p µ µ µ not conservative
.



(check!)
5) Py=Q× homier

the domain is R'- top)

and this is not simply connected .

In fact F is not conservative
.

Exercise:
'

fat . di f-O
% loop around the origin




