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Find the flow anti clockwisely along d and

flux across C

Sole Let Fft ceste c suit j OETENT
11
Mts gets anti clockwise

Then flew E Tds E df

JOE t suit it astj E suititastjJdt

S C costseist tilde 21T check

flux F rids

SocMdg Ndx faithanticlockwiseparametrization

f t sintSdsiist ces.t dust

SFKIest suit cost catsuit It

fokostdt a Check

Remark Ifc is an orientedaive denoteby
C the orientedcurvewithopposite orientation



If f is a scalar function

tfd as ds is notoriented just length

If F is a vector field

flow E Fds I E Fds
this7 is theF fu C

Maeprecisely weshouldwrite

SdF Ids E Ieds

Fc F c

But faflux

gffct.ndsfqE.it
both are thesame
outwardnormal

Suunnary
ids have

scalar f Scfds independentoforientation nodirection
1vector E F depends

t.in

i m ii
tii.iiiT



Conservative Vector Field

ReflI let RCR n za 3 beopen AvectorfieldE defined
on or is said to be conservative if

g E yds gap d aeaganaimed came d air

depend only on the starting point and end point of d

Note This is usually referred as pat
ie If di Cz are oriented cenoes with same starting

point A and end point B then

µ
B

E Tds E Ids µ
A

so thevalue only depends on the points A and B direction

Notation If E is conservative we sometimes write

E Tds to denote the common value of

F Fds along aingorientedcame d from A
to B

eight F i onIR
C Fits XitsityItsj astab

Then JcF Fds Sd Fodf fab Etsd t Xf Xia
x conderate atTcb at Fca



C
i ScFefds dependsonly on the startaig end points

E a conservative

Note F Tf where fcx.gs x

Thief Fundamental Theoremof LoireIntegral
Let f be a Cl function on an open set r c IR n za 3

and F Ff be gradientvecta field off Then for

any piecewise smo.ae oriented ane d m r wa

starting point A and end point B

I F Tds f B fCA


