Math 4200

Chain Rule:

Suppose f and g are differentiable functions and w = go f. Then w
is also differentiable and w'(z) = ¢[f(z)] - f'(z) .
Proof.

Let h(y) = 9(y)—9() if y # yo,

q (yo) if y=1yo .

It follows that h is continuous at .
Let t(z) = %{0@”) if © # x,
I (x0) if £ =ux.

It follows that ¢ is continuous at x.

We have ’w(-?fgz:'w(l‘o) _ glf@)]-glf(zo)] _ (ho f)(z) - t(z), and

Zo T—X0

s lim M) — (4o £)(my) - t(azo) = o [f(w0)] - F'(z0).
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