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path . independence
"

etc . .
.

are about rectories
,

not seat,q¥e!dgp ,
ie . they are about problems like

f. F. de NI ft ds



finding scalar
's

functions
e. g. fan-- x
'

f'cxt-2x

MHI scalar differentiate, vector field
②

functions
xnfcx.yi.tk?y7fix.yi--x7y'

① Essential difference : Everything treasonable) in ①

comes from something on the left , but thats

not the case in ② -

e.g . 4×2
, ytx) .

P Q

Pg # Q, so this is not a gradient.
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F a vector field defined on some region R .

②

qq.de . if:*7① # C
, ,
Cz in R

§ E. DE -- o that have the same

along every dosed"mi "path. e.
:

loop C in R Al

r

③
A ¥

there exists a "potential function
"

f s . -1. tf -- E
.

a
"iii. it Riss: mad.

④
THE -- J (in 213

, Pg --Q×)



To show # is conservative :

③ could try to find a
'

potential function .
④ if R is simply .connected, then can use

Py -- Q× to check
.

To show F is not conservative :
③ show that integration results ina contradiction

.

④ show Pg t ⑦× (recommended)

①
,
② Find a loop C such that fat . ok to .



1) Look @ ( o
,
- s )

← → t, T

Lx
,
- y
) @ co

,

-S) is lo
,
5)
②

2) 1/22 is simply conn , and Pg -- O --Q, so

it is conservative
.

Try . to find fcx.yis.t.tflx.gl -- Cx,- y) .

fix.gl -- x a fix .gs -- { x'tags
function sty .

- y
-
- fycx.gl -- Ottley)

thus Ugt - try + Discordant
.

e-g. fix .gs -- tzx' - hey't42 .



3) @ Co
,
- S) have⑤ so ④

. Ly , - x)

4) ppl t - I -- Qx
"
so it isnt conservative

..

Alternative :

fixings-- y so fix.gr- xyt Cly)

- X = fylx.gl -- x t dy)
impossible to have c'cyl

-
- - 2x

.

T
no * here ! !

Alternative: → C

i
qtr it

- ←



C : TH) -- hint , asst ) DE te2x

fly .
- x) . de

=/! cost )'t lsintildt -- 2x to .

-

Another example
of a non- cons

- field .

int T T T
←

a a

::i¥i



5) In this case. 2x -- Pg .

However :

Domain of F is pi- O
.

I

Dej} .
R begin) is simply connected if every
in R encloses points only in R .

e.g .
C is a loop in 1122-10,0) but it

encloses Cop) which is not in IR
'
-Cop) , so

that region is n4siod



Exercise : Find a loop C H fat .de to .

for the tree . field in 5 .


