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Linear approximation to f near a.

L(x) = Df(a)(x —a) + f(a)




[ f1(x) ok
ey Ty = f2() Df(x)( :

f . R" - R™
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Linear approximation to f near a.

L(x) = Df(a)(x —a) + f(a)

Chain Rule
D(fog)(a)=Df(g(a)Dg(a)



Parameterizations

Curves Surfaces
x: R — R" X : R -5 R"
Circles

Flat regions

Graphs Gr aphs

Line Ségmeﬂts Surfaces of Revolution
Cycloids, etc.
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Scalar Fields and Vector Fields
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Scalar Fields and Vector Fields

Median Household Inconr
(none)

< $20,000

$20,000 to $30,000

$30,000 to $35,000

$35,000 to $40,000

$40,000 to $45,000

$45,000 to $55,000

$55,000 to $65,000

$65,000 to $75,000
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Scalar Fields and Vector Fields
The Laplacian Vif =divVf
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Integrals

FIC: FICCV:
- f't)ydt = f(b) — f(a) /Vf ds = f(x(b) — f(x(a))
Green’s: PDT:
//scurleA:/F-ds //diVFdA:/F-nds
S S S 85
Stokes’: Divergence:

//curlF-dS:/F-ds ///dideV://F-dS
S 05 1% oV



Geometry...
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Geometry...
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and Topology
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