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Definition 1. f: D — R™ and D € R" as an open set. We say that f is C* on D if all of f-s partial derivatives
(first order) exist and are continuous on D.

Recall, f,g is R — R and if
h(z) = g(f(x))

then 1/(a) = ¢'(f(a)) - f'(a) For small changes we can show,
Az = f'(a)dz

Az = ¢'(f(a))Azy

I am thinking about using the linear operator twice.

212 Version of Chain rule is
z = function of u, v

u, v = function of x,y

(u,v) = f(z,y)

z=g(u,v) = g(f(z,9))
0:_0:0: 00
dr Oudr Ovox

z = g(uv 7))
(u,v) = f(z,y)
dg(ug,we) = 1 X 2 matrix dfy, 4, = 2 X 2 matrix

The 1 X 2 matrix is (g—z %), and the 2 x 2 above is

z=h(z,y) = g(f(z,y))
dh(woxyo) = dg(umUO) ’ df(wox.UO)

A Good Beispiel for this

Suppose f : R? — R is C! (truly differentiable). Suppose z = f(z,y) and
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Figure 1: Map of chain rule for 212
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We know how z changes now. Let’s change to polar coordinates. What is % and %?
(z,y) = p(r,0)

We know that
x\  (rcosf
y)  \rsinf
The line in polar makes a coordinate (5v/2, Z). So,
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The Gradient

Take f : R™ — R here if f is differentiable at @ then dfz is a
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So we just did a df% transpose of the original that is in R".




