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4)  With density 



The formula



⃗r(u, v)



⃗rudu

⃗rvdv

dS = | ⃗ru × ⃗rv | dudv



2000from  youtube "Why povray is great 2019"

Parametrization

 2000



2006 Math 21a

https://legacy-www.math.harvard.edu/archive/21a_fall_06/exhibits/marblebook/index.html



2006 Math 21a

https://legacy-www.math.harvard.edu/archive/21a_fall_06/marblebook/tour.html

https://legacy-www.math.harvard.edu/archive/21a_fall_06/marblebook/anim_AmandaHu.html


https://legacy-www.math.harvard.edu/archive/21a_fall_07/asteroid/index.html



2007 Math 21a



Basic Examples



dS = | ⃗v × ⃗w |dudv



dS = ρ2 sin(ϕ)



dS = g(z) 1 + g′￼(z)2dθdz

z



dS = 1 + f2
u + f2

v |dudv



The Trumpet



⃗r(θ, z) = ⟨
1
z

cos(θ),
1
z

sin(θ), z⟩
z

1

Finite Volume but 

infinite Surface 

area



Minions like it







Surface Integral



⃗rudu

⃗rvdv

fdS = f(u, v) | ⃗ru × ⃗rv | dudv



THE END


