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Green's Theorem

Let the curve (in the plane be

positively-oriented, piecewise - smooth, simple, closed.

Let R by the region bounded by C.

Let the (scular-valued functions Pand &have continuous Ipartial derivative
on an open set that contains D.

Then

oPax + ady
=

? (
-) dA. (area)

1

L

Remark:
- -

Letting F It (P, Q) and: [a,b]t R2 trace out C, in slbin we got

t =b

oPdx + Qdy =JFodr =S [E(r(A)). 'A) bt. (2)
t =a & S

e
to calculate this

without(Green), would need to find F(t).->

Het in Green's the for the curve (traced out by r.

1. positively oriented: if walkalong then R is to your
LEFT (TL: unit circles

2. piecewisesmooth: exceptfor a finite number of pts,I is smooth.r"cont.218)

3, simple: 2 does notintersect itself, i.e. if act,Azb then (A) (r(A2)
2. closed: F(a) =F(b)

Recall If
-
C.denotes."C traced outin the oppositedirection", then Is,

-



16.4.2

Aforthelanguagearean insistingtheregimentto 10, a,

evaluate the line integral [** dx + x.y dy.
·
Sxx dx +dy =

c- a -P

-

2Forthewhichisthe circlex"Entredcounterclockwisein

#3 DO Ex2 but with Ctraced clockwise.Soln



Green'sTheorem to find Area 16.4,3

x+ ady =S( -) dA. (Green)
1

-

If (-) =1, then
&

o Pdx + Qdy =SdA=area of R

The 12 -) =1 in each ofthe following situations,

1. [P(x,y),Q(x,y)) =< 0,X j
2 <P(x,y),Q(x,y)) =<-y,

O j
3 <P(x,y),Q(x,y)) =<y, * j

So,when C is parametrized with positive orientation)

area of R =4 xdy =y, - ydx =I-xdy
- yxx

e C

Ex4Findthe area enclosedby the ellipse a+E = 1

so in
S
-

I


