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.3 Finding potential functions for conservative

O

vector fields.

Summary of what we
have :

->

·
= (M

,
N
,
P) is conservative if Of for somet,
--

Q) : How do we know a given f is conservalize ?

Q2 : Given + is conservative
,

how do we find f ?

· them D : If of E . ds = 0 for every closed

curve
,
then is conservative and

indept of EcE z

I fa
path A---(2) = St .F ~&

· Theorem & : If CurlF =0 in a simply
-

connected Domain D then F is conservative
Div

Picture : 1-RR->R
-

2 in a row give zero : Curl (Pf) = 0
= Div (SurIE)

Idea : Stokes thm : Surlnd,S = f #. F& 3

S e

d

"Simply connected means you caned
-- S

contract closed curves to a point , soS
-

stokes=> Eds = 0 closed [ = F conservefire"



















⑭
In fact we showed :

F . ds = guy, -sint , cost de
= zir 0

C F(t) = cost = + sint

So there can be no f st Of = F , ON,

E .Tds = 0 + 2π &
O

e

But there in an interesting continuation
of

the story. or

Consider : E =
- * 2+*

withI given by : EC
= cost = +sint + (2nπ -t) A

0= = 2UM
&

=

Note C is closed : [(0) = 1030 : + Sino] =
-

E(2n) = CUSπ : + sin2π]
= C
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In spirits around z-axis -times. I

-
t=nπ

<

- <

F. &s = geng ,x))-sint ,costdt = zH/ < i
En -

&





In fact : This is the central issue of Complex
variables - How to put the i= into Call

HConsider +(z)= =xy= =* i
P2

of d = f did-Oidy)(X
- :3)

In In
*

Cn
x+ y2

=datifici E = cost = + sint]

En

2πN

= Sostc-sint)+ sint(cost) dt + [0 E .FdS

·
/ S =ni
O p 2

En
-A

Turns out : You can make sense of f(z)
= z

I
Z

↓

and we can differentiate and integrate and

Sz"dz =0 for every n except n = 1

In

Turns out : f(z)= of di =25 ni
,
is

C Z

en

The most important function in complex
variables of
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