



































































LAST TIME Fundamental THM of line integrals az
et C be a curve given by Flt act b

Then

of.dñ F Tlb f Flat
by

F vector field The following are equivalent
la is conservative 161

1 21
c F di 0

i e F _of
for some function f F dñ F dm

for any
closed curve

Let Flayl be a vector field in a simply connected region D

Play P x.gl Qlx.ylj
single piece without holes

THEN Fixyl is conservative iff 8
0



theorem

Simple closed curve

4 tittation not crossing itself

with positive orientation counterclockwise
D

region is always on the left
as we go around C

I
bounding the region D

m titition

11 Gene Play Qlay

5 Pdx Qdy 8 y
dA

DE

Kk One can also use notation Pdx Qdy

for a line integral over a closed curve



Ex Find the integral x dx xydy over the triangular curve C

using Green's thm jry
10,01

11 up
dx dy 11 Ey dA

10,11

got x y 1

ly oldydx
10,01 11,01

D O x 1

eyes x ftle x dx title xp it



Ex Find by e'in dx 2x yaml dy where C is the
circle y 9

11
is egedyX

7 1T Fy dA 5 17 3 dA

4 r drdo 4.2T 36T



Bk Can use Green's thm in the other direction
convert a double integral to a line one

e
g rÉÉ 11 1 11 dA dA Area of D

So can calculate area as line integral 1 1
over the boundary

EI D enclosed by ellipse 1h 1 Find the area

11
yn area xdy ydx

a

acosty.lt bsintx'lt

dtCx

acostybsint lacost boost bs.int asint

dtostezT
Fablios't sin'tldt t abdt tab



Ex Find y'dxt3xydy where c is the boundary of the

semi annular region
Ya

1 tidy ftp I
y I

IfLyda I rsinond.de

T.fi sine

sino do coso

BE For a negatively oriented curve C

titition Pdx Qdy 1518 dA
DD

I


