If we have a function f: [a,b] -> R, what does
the Fundamental Theorem of Calculus say?
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e. None of the above

FA&S
I What s pKuL b

RS- g, mate o we gf%o( (st wegy
2 What esypcad do | have o sfhéj

Ancwier. Go %WWXQ%VTW Wede
Vou seo

11 Pmoﬁce DVMZ

o s o
I ooy UL Tin

—Carferf nofed %&6 ﬁ

— Web Sf@%ﬁ -

L. Th/\/ Gﬁtﬂma LWS

wekbs%ﬂzﬁamwﬁw 3
ﬂo V\(e b's [ome Page
[echive noteg



Section 8.1 Green’s theorem

We learn:

e What the theorem says

e A couple of ways of writing it

e How it is useful to make calculation easier
e How it can be used to compute area

George Green (1793 - 1841) stated his theorem
in 1828 in a pamphlet about electricity and
magnitism.

Also, Mikhail Ostrogradsky (1801-1861) stated
the theorem in 1828 as well.




Green'’s theorem.

Let D be a bounded region in RA2 that is
the union of simple regions with boundary a
union of finitely many simple closed curves.
Orient the boundary 0D so that D is on the
left.

If F(x,y) = (P(x,y), Qx,y) ) is a vector field
then
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The left side can also be written
and computes the work done
by F in going round the
boundary. The right side can
have dA instead of dx dy.

z])[\
2D

D

In the book they write CA+ for the boundary
of D oriented in this way.
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Example.

Let F(x,y) = (eA(sin x) + 2xy, V(yA342) + X2 +x).

Find the work done by F in moving
counterclockwise round the unit circle

XA2 + yA2 = 1. ]
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Example.
The following integrals compute the area of D :
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Find the area of the ellipse parametrized by
c(t)=(2 cost,3sint).
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Proof
We show separately
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We do this on simple regions D.
For a y-simple region we show
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Other ways to write
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