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Proposition 5.2 Suppose that f has a local maximum or a local minimum
at an interior point ¢ of /. If f is differentiable at ¢, then f'(c) = 0. —

N

Definition 5.2 1Let f : I — Rwithcin /. Then f hasalocal maximum ——
(respectively, local minimum) at ¢ if there is a neighborhood U of ¢ such ——
that f(x) < f(c) [respectively, f(x) > f(c¢)] forall x inU N 1. |
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Theorem 5.3 If [ is differentiable on 7, then f’ has the intermediate value
property on /. That is, given @ and b in I with f"(a) # f'(b) and r between
f'(a) and f'(b). there is a ¢ between a and b such that f'(c) =r.
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Corollary 5.1 If f is differentiable on /, then all discontinuities of f” are of

the second kind.

Proof Referring to Section 4.6, if f” has a discontinuity of the first kind at a
point ¢ in I, then f” has a jump discontinuity at c. Thus f” cannot satisfy the

intermediate value property in an interval around c.
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