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L Greens Theorem
We ‘Saj bj Conven‘hon ‘hﬁ‘\‘ The ’Egé':_ijrv{ Qgé_.“:_né_.bn of G 5|mpt¢
cosed cmrve C7 iy the Sirvle raversal o’f C m the counderclociirse directon.
’Pbsfﬂ\&l:r oricnicd neﬂahve\j ovitnied

Green's Thepeem Let C pe a pesih oviented, piecewise—smesth,
Simple Closed curve 10 e plne, and let D be the Y&on enchsed

C-If Pad 6 have contdnuows ?arha\ derwehves on an open  region
oonia‘muﬁ P, hen

@?dx + Qdy =g(%§ —%_;>dA

Note We somehmes use the  petation §c or §C v dencke
Takirg e mitgel over C usig the posthve  oremation. We canalse

write” D denott  the ?asi‘h\e\j orienied bauhdarj Curve cfb. Se
GreeiS Thm  stpdes

?
‘g %% -%)df\= J;?dx «-de

Banpe 1  Evaluale he wtegial uhere C with Cener (0,0), radius 2.
£ (X~~3) ax + (ij)dg
\O‘j (o) d\recﬂj ‘%om the d(fmi‘hov\ ard (b) uS\‘rﬁ GreonS Thesven, .
Solution @ We pacamstriie C by FlO=<2ast, Zsint?.
'Tken dx= -2sint At and d\j’: Zcest dt, ah.d
an
I (X-4)dx + (x34)dy =L<2605t -2swnt) -Sint ) dt
¢ w
+ f: (Zcost + 25t )eost) At
2 w
=L ‘J(Cos‘t'rSm‘t) dt = .f. Hdt = Bmu.
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\”) USinﬁ Breens Thm, ?:X*\3 2 %9.3= -\

7/

G=x4> Fx =1, s
. ) dx+(x*3)a3=§(|-(-\>)drx
=2ﬁ; Y.

=72 AM) = 221" - ¥

Perask When the region D U simgle ensugh, Creeen’s Thm & ofien
Much more eﬁu:hf (,wfuhrﬂ \ine mﬂm‘-‘ over smPlo closed curyes.
Reall that § F=<P,67, then [ Paxrdy 0 the same as
wrihing §, #.at.

Note alse Thot '\g C has neptve ovenithon, then -C Is pesitiely
ovented, s

\I(;'de +Oc\tj =‘§C ?dn@d3=~ _“D@_qu %%)d/\-

Benpte 2 lse Greens Thm + evaluate L F.dF, where
‘Elx,j)=<le‘+\ L tant (0 7 and € i ee Triam)e ﬁ«m (0,0) 4 (1,1)
H ( l,o) +v (o, o).

Solwhgg _[;-F..dF =-§ ﬁ‘d\‘: since C u n%gglj ovenal.

c
b ¢ () o
I A - R e G
(en) (1,0) " = “jI I”z dA

I+

| ¥ ok v e _Xx U= lry?

g LL it dydy = [, wr dux 2xdx
2

ot R e el = 2T

Dample > Evalugte fc (1-® ) dx +(X3*€51) dy  where C o The bo\whrj
og the  vegron betwean  the circles X'y =4 and x* +j‘ =q.

Remarks (1) S -F:u wele only  stated Greens Thm AF.Y et SIS
1e, where D 0 beth 1\j?tI and ‘hjpe]'.gul- Gregns Thm ¢ snll
rue whenever VU 0 2 ﬁnfk uhlon-F nmom\aﬁ\ Swrple regions.

(2) We con ‘Fwﬂw exierdl Eweors The when D U nof sieqly convecked

(&3 v Bawle 2). Th thia case, C =93P psitively o rrented r]e
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D v a\wﬁ.-jf en the \Q{-{' es C Praversed .
Solutisn +o Example 3

The veqion O U Fhe annulus
{(rlg):oseserJ 2¢rse 3}, So bj

e exierdadl versiw sF Greens _T\w«,
§(\ ) dx + (* +e5)o\\j

= S'DY (5)(7' +?>:’2) dA
3 foﬂfzg r® dr ¢®

3 45
b s-)_ Bdr = =
Cireens Theorem can alSe  he used In  the ke directTon
’ i hav s o be aser +o calculate The |wme m’aeaml One

usef.\ o.p? iohon S —ﬁ« Cam}uh Yhe area aég OL;eno that 'f
Ploy)z "9 ad Qg = =% then =55

A= Jll dA = .g.(gx g\;,) dh - § xd\J ydx

Baypley Fmd the area enclosed L’j the ellipse %‘,11- +:§1‘—l.

Solutipn  Thee e\\‘l?Se ¥ Para.me‘\'vslfd bj X: aces t, 5=b3int,
0¢t2 2. S bj the clove ea}u.ahen,

1]

A= '7"_£ @est(beost)dt ~ bsmol-asint) At

ol
= _9_.j —
2 = Tab.



