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The Theorem



G

C∫C

⃗F ⋅ d ⃗r = ∬G
curl( ⃗F ) dA

C is oriented
so that G is 
to the left

Green's Theorem



Example



⃗F = ⟨−y, x⟩
⃗r(t) = ⟨2 + cos(t), sin(t)⟩

⃗F ( ⃗r(t)) = ⟨−sin(t),2 + cos(t)⟩
⃗r′￼(t) = ⟨−sin(t), cos(t)⟩

∫
2π

0
⟨−sin(t),2 + cos(t)⟩ ⋅ ⟨−sin(t), cos(t)⟩ dt = 2π

G

curl( ⃗F ) = 2 ∬G
curl( ⃗F ) dA = ∬G

2 dA = 2π

(x − 2)2 + y2 ≤ 1



Proof prove first

for squares

notice

cancellations



History
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Green's Mill in working order in about 1870. From The Miller, May 5th 1924

41

Green

1793-1841



Good will hunting 1997

No picture of Green exists! Just

imagine Matt Damon!  



Good will hunting 1997

From the movie



From October 22, 2022



The man who knew infinity, 2015

An other true Good

Will Hunting story



wrote
800 papers
5 books

Cauchy-Binet
Cauchy sequence
Cauchy-Schwarz
Cauchy distribution
Cauchy principal value
Cauchy  stress tensor
.....

1789-1857Cauchy



More concepts and 
theorems have been 
named for Cauchy 
than for any other 
mathematician



Cauchy's integral theorem

∫C
f(z) dz = 0

reduces to Green's theorem

f(x+iy) = P+i Q complex valued



Gauss



measuring the world



Area computation



x2

a2
+

y2

b2
= 1

⃗r(t) = ⟨a cos(t), b sin(t)⟩

⃗F = ⟨0,x⟩
⃗F ( ⃗r(t)) = ⟨0,a cos(t)⟩

⃗r′￼(t) = ⟨−a sin(t), b cos(t)⟩

∫
2π

0
ab cos2(t) dt = abπ

Area of Ellipse



Rushmore



|x |2/3 + |y |2/3 = 1

⃗r(t) = ⟨cos(t)3, sin(t)3⟩ >
⃗F = ⟨0,x⟩

Area of Hypercycloid



Planimeter







Limitations



Vortex

⃗F =

−y
x2 + y2

x
x2 + y2

curl( ⃗F ) = 0 We need nice F's! 



THE END


