Green’s Theorem
If ¢ is a closed curve in counter-clockwise on
plane-xy, and given two functions P(x, y) and

Ox, ),

ayjdxdy =§C(de+Qdy)

where S is the area of c.



Prove Green's Theorem for

. J

[ ] A 4+ (x+2y)dy]

which has been evaluated by boundary that defined as

x=0,y=0and x> + y° =4 in the first quarter.




Given @ _ - 4+(x+2y)dy] where
P=x"+y" and O = x + 2. We defined curve c

as c¢,,c, and c,.
1) Forc,:y=0,dy=0and 0<x<?2

L (Pdx +Qdy) = j (o + y)dx + (x +2y)dy |

= Ioz x°dx
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ii) Forc,:x” +y° =4 ,in the first quarter from (2,0) to (0,2).
This curve actually a part of a circle. :
Therefore, 1t's more easier 1f we integrate by using polar =

coordinate of plane,

x=2cosf, y=2sinb, OSHS%

= dx =-2smldb, dy =2cos0db.
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= : [(x2 +y)dx + (x + 2y)dy]
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). [((2cos )’ +(2sin )’ )(—2sin 6.dO)
+((2cos @+ 2(2sin))(2cos 8 d6)]

e (—83in<9+4cos2 0 +8sin @ cos 0)do

( 851n¢9+2+2cos29+831n¢900$9)d6?

[8003<9+29+51n2<9+4sm 9];
=8t mtdc=m=d




1) Forc,:x=0,dx=0,0<y<2
| Pax+Qdy)=[ [ (" +y*)dx+(x+2y)dy ]

'20 2ydy

_:yz]z

=4,

j(de+Qdy)——+(7z 4)—4 = n—?
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b) Now, we evaluate j J. [

j dxdy

aQ—lana’ a—P:2y.

Ox oy
Again,because this 1s a part of the circle,

where

we shall integrate by using polar coordinate of plane,

x=rcosf, y=rsinf

WhereO£r£2,0£6’£§ and dxdy = dS = rdrdo.
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. dx dynzj’ (-2 )' dx d

2 .

= j@zo Loa —2rsin®) rdrd
2

S
o0l 2= 13 :

Sk (2—§sm9jd9

6=0

Ys

= [2«9 + ?cos «9}




Therefore,

N

|

—> Green's Theorem has been proved.




