
 

eg4I let E City sit xj
C i X4y2 I

Find the flow anti clockwisely along C and

flux across C

Sod let Fct lest i suit j OE te 21T

note correct orientation check

Then flow E Tds F dir

East suit it cestj faintitastjJdt

21T check

flux E Ads

Mdy Ndx with anti clockwise
parametrization

f ccestsiut7d intJ cestdcas.t

J art suit cost 1 Cest suit dt

IT check



Remerk Ifc is an oriented curve then denote by

C the oriented cave with opposite orientation

If f is a scalier function

fds fcfds
as ds b'notoriented

just length

If F is a vector field

flow E Fds ETds
the fate

Moreprecise formula Ffa C

E Feds f E Feds
is alwaysButfor

gqt.nds f.DErids outward



Sarnmary

scalar f Scfds widep oforientation f ds have
no direction

vector E
F depends

flow fjords dependsonorientation on direction

flux ScE rids wide oforientation
T always
outward

Conservation Vector Field

Refill tetra Rh n a 3 beopen A nectarfield F

defined on R is said to beconservative if

ScEFds f LE di along an oriented come din r

depends only on thestarting point andendpoint of
d



Note This is usually referred as path independent

ie If 4 Cz are oriented curves with the same

starting point A and endpoint B

then

ScFeeds Sgtofds µ
so the value onlydepends on the points A B Gdirection

Notation If E is conservative we sometimes write

I Fds to denote the common value of
SdE Fds along auy_oriented

an A to Bcame d s

eg4I i F i on1132

C Fit utilityCHF
as te b

Then ScF Fds LE dir
Jab xEt dt X b Xca

x
confluiate

at
Fisstrias



SdF Fds depends only on the starting point and

end point

E is conservative

Note F Ff where fcx.gs x

Thad fundamentalTheoremofLineIntegral n

ut f be a C function on an open set r CRIn a3

and f Ff be the gradientvectorfield off Then

for any piecewise smoothoriented came
C m r wya

starting paint A and end point
B

ETds FCB FCA

Pf Parti Assume C is a smooth came parametrized

by fits a e teb off
B

smooth

then E Fds JcE di
fabECFAD.tt dt
SabFfCrTtD.rttIde
Sabddtffr7tsDdt



ffFCbD fCrTaDl rariable

xttaies
tfBHtAsftofdaeiuT.m

Partz


