
hecture-16-freens-hwum.lt
us recall that a vector fieldÉ is conservative if it has a

botential function fie, F- = If

For a 2D vector field F- =PTt QJ

this amounts to checking if 2¥y = 2¥

Ltowww.tnctpoten/ialfimctionF--PTtQj
+ Rj

and ⇒ f=¥i+¥,J+¥ñ

Therefore , 7¥ =P , 2¥ =Q , ¥ =R

gives us the potential function .by integrating .

Exempt Find potential function for
F- = than (g) -223 )↑ + ( 3+2ye2 _ ihsniy ) ↑ + ( yʰe2 -6×22

) tf

w -
w

at ¥
,

'

É
Jx



AI : 2¥ =
2x cosy -223

① ⇒ ftp.z) =
2 Cosy . ¥5 -

223×-1 h (Yp)

g =
3-1 2ye2 _ ✗Tiny

② ⇒ flay ,z)=3y + 2e2y÷ + Kany + klx ,z)

¥ = yʰe2 -6×22

③ ⇒ flx.gr) = Jez _ 6×32-3 + llxig)

Comparing ① and② hly,z) = 3y+eZyʰ+c
klx,2) = -223×-1 C

② and③ k(*,2) = -223×-1 C

l( ×,y)= 3g + Fang + C



therefore

flay ,z) = y2eZ _
'

2×2-3-1

3y-ixtosy-C.ioGreens theorem
- s >

It converts line integrals to area

integrals .

If c is a positively oriented , piecewise smooth , simple
closed curve and D be the region enclosed by
the curve . then

/ Pdx + Qdy = 11¥
,

- ¥y)dA
c D

Alternative notation :

⑤ Pdx+ Qdy or
, f- Pdxeady

C C



Examfte : Use ljeensthwnm
to evaluate

§ xydx + ñy3dy where C is the triangle with
c

vertices (0,07 , (1/0) , 4,2) with positive orientation

AI •

i
Region onthebft⇒ positive orientation .

¥y= ✗
, ˢ= 2xy3

P=✗y

Q=ñy3

§ xydxtiiydy = ✗ (2×13 - x) DA
C D

2x

= ] flap- x) dy dx

✗ =o 9--0

"

DX= j④¥
,

_ xD !
=

◦

81×5-2×2)dx = 23



Examples: Evaluate § y3d× - ✗3dg where C is

positively orientedc

cirdeofraduis 2 centered

at origin

1¥

p.gs?P-y--35Q---x32aJx---3×2

$¥× - ¥,) dt = 15-(3*-35)DAD2h 2
=/ f- 302 rdr do

f-=o
8=0

at

= -f.( 3. ¥, /5) do
= - 12.2-a = -24A



Green theorem for more general regions (with holes)

support a

⑤
"

Positive orientation on G is ①
Positive orientation on C2 is

Because the Blue region should be on the left .

The green's theorem is

-

§ Pdx + Qdy + §Pdx+Qdy = ¥-¥y)dA
9 Cz D



Except Evaluate §y3d× - ✗3dg for Cbeig
c the two circles

of radius1 and 2 with

bositiunientatim .

§y3d✗ - ✗3dg
= →4y4dA

D

2A 2

=-3 § { r3drd⊖
2-

=-3 ftp.lido
0

=
-

"Ijn



E×amfk_ : the Green's theorem to find the area of disk of
radius a

f) 1. DA = ??⃝ D

'

¥ - %
,

--1 .

we can take Q=✗ and P=0

or
, a = 0

, P=-y
we ☒ = ¥ P= -{ and soon

i. If we take Q=✗, P=0 we have

1K¥ -F.) at = § ✗ dy
D

=

°

?



2h

① facostlacostdtx-aw.ly= a suit

0

an ◦ ≤ t≤2a

= Escort dt
0

= of (G) • 4 = That

Exude Find area of ellipse ¥~ +4¥ =L

Try this


