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Chapter 2

DIFFERENTIAL CALCULUS
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.17 Theorem. If [ is differentiable at a, then the partial derivatives O; f(a) all
exist, and they are the components of the vector V f(a)z= . . e
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2.18 Theorem. If [ is differentiable at a, then f is continuous at a.

Proof. Multiplying (2.15) through by |h|, we see that f(a + h) — f(a) — Vf(a) -

h — 0ash — 0. Since V f(a) - h clearly vanishes as h does, we have f(a+h) —
f(a) — 0as h — 0, which says precisely that f is continuous at a. O

2.19 Theorem. Let [ be a function defined on an open set in R™ that contains the
point a. Suppose that the partial derivatives 0; [ all exist on some neighborhood of
a and that they are continuous at a. Then [ is differentiable at a.




