
 

Conservative Vector Field

Befit let R C IR n za 3 beopen A vector

field F defined on 52 is said to be

conservative if

IF Tds E df1
along an oriented came d m r dependsonly

on the starting point and end point of d

Note This is usually referred as

i e If 4 d z a re oriented caves with

starting point A and end point B then

F Fds E Tds c

aso the value only depends y d

on the points A and B



Notation If E is conservative we sometimes write

fab F Tds to denote the common value

ScEEids along any oriented came
2

from A to B

eg4I F it on Rs
C Fft x its yet I

a et Eb

Then
Jct Fds FadF

Jabx ft At Xb Ma

a
X coordinatesof
the startingpoint andendpoint

of d
SdFatds depends only on the starting dead

parts

E is conservative

Note E Ff where fcx.gs



F Tkore eIutgd
let f be a C function on an openset r CRIneog
and E Ff be gradientvecta field off

I

Then forany piecewise smooth orientedconve C

on 52 with starting point A and end point B

E Fds f B FCA

fi.gr scmseratiue

Efi First assume C is smooth with parametrization

Fits as t s b

Then E Fds SdE DF

S EfEcts Fft dt

fab Ff rtt Ttt At

chain rule SabdaffFits dt

f Cribs StrCas f B ftA



For a general piecewise smooth curve

C C U d z U n u d k

C t d t n t Ch in order to indicate

9 the orientation of di are
correct

betternotation want the orientation of C

At Be As

3Ao Az

where d i 5 smooth gowig from A it to Ai

Then Fotds Sc F Fds

I Ai f Ait

f Ar f Ao

f B f A



T trR a3md
E is a continuous vectorfield on R Then the

followings are equivalent

a I a Cl function fir R such that
I

b E df o along any dodd came
C on R

E is conservative

PI a b If f is d and E Tf

and F Eab r parametrizes C

C closed Tcas rTb A

Fundamental Thm of LineIntegral

E Fds fff Cbs ft Tcas
f CA ft AFO




















