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if there exists a sealer function f such that

F if
In this case f is called a

pote_ntiil_func_tio_iotFsimila.to

anti derivative

For example Fix y x y is conservative

A potential function is f x y ㄜ
2

y

Glx y l ㄑy x is conservative

A potential function is glx y1 x y

Th Let É be defined on an open connected region

If É is conservative adf.fr are potential functions

of F then f f r t C for s one constant
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Say in 2D gx 9y 0

9 is constant on horizontal vertical segments
in domain
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Te cross derivative property

2D version If F x y P Q is conservative then
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Prt If F is conservative then E 7f
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3D version If F x y Z P Q R is conservative then

步 二 發 器 二 步 器 二步
E Show that F xsing Ecosy Z Z2y is notconservative
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哿 ㄨ 105了 xcosy

咒 二 0 装 0

器 1 器 2 F is notconservative



a How to find a potential function for a conservative field

区 Given that Fix yi e yiti zexy.ity is
conservative find a potential function

Integrate fx in x viewing y as constant

f x y f e y2dㄨ 9
兴anconstant depending on yTake y derivative

2e Xy t y f y e X2y 9'1y1

9'1y1 y 9ly l f y dy i y t

fix y1 e y2t i y C

区 Given that F x y El 2xyz É x2zig x2y_xi̅sinz
is conservative find a potential function

Integrate fx in x viewing y z as constant

fix y 21 12xy z Z dx x y z x2 91y z1

Take y derivative

x2z_ y fy x z 9y

9y y

Integrate in y Iviewing z as constant

9 y Z J y dy 当y2 th121



fix y z x2y z x Z y th121

Take Z derivative

x2y x sinz f X y x h 12

h Z sin Z h z1 f cin Z d7 CosZ

fix y z x2y z x Z y cos z

Line integral of conservative fields

The Let C be is a tune from A to B and É Tf

Then
fcF.at f1B f1A

Pre il ti a t b

JeE di Jab F EHI i'It Idt Jab if EHI i'It Idt

fàǎflritl dt flílbl f l r la l l
f IB f A

E Given É x.gl e y 2e Xy t y 7f
f x y e y ty Let the curve C be the following

Calculate f F.di
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Consequence of Theorem If É is conservative

Sc É.di only depends on endpoints of C but not the

poleFdr hF.dr.TTcEri8Cz
If C is a closed curve then f F.di 0

人 D c

conservative 7

If E is defined o a simply connected domain then

cross derivative proFuativeseriontty
Any two curuěsfrom A to B
can be continuously transformed
from one to another

The above is NOT true for general domain

Example F x y1 ǐyns defined on
ˋ

ˋˋQ 1x y x.gl 10， 013

心上 一

装 liiiitx 二

两
cross derivative property holds



C F It cost s.it
OEtE2iF1t c sint Cost

lcE di f tint ǎnnt sint cost at

二 JE sin't cos't dt 2T 0 NOTconservative


