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The Extreme Value Theorem If f is continuous on a closed interval [a, b],
then f attains an absolute maximum value f(c) and an absolute minimum value
f(d) at some numbers ¢ and d in [a, b].
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2. fis differentiable on the open interval (a, b).

3. fla) = f(b)

Then there is a number ¢ in (a, b) such that f’(c) = 0.

Rolle’s Theorem Let f be a function that satisfies the following three hypotheses:
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The Mean Value Theorem Let f be a function that satisfies the following
hypotheses:

1. f is continuous on the closed interval [a, b].
2. f is differentiable on the open interval (a, b).
Then there is a number ¢ in (a, b) such that
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or, equivalently,

f(b) — fla) = f(c)(b — a)
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31. Use the Mean Value Theorem to prove the inequality

|sina — sinb| < |a — b| for all @ and b
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Theorem If f'(x) = O for all x in an interval (a, b), then f is constant on (a, b).
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Corollary If f'(x) = ¢'(x) for all x in an interval (a, b), then f — g is constant
on (a, b); that is, f(x) = g(x) + ¢ where c is a constant.
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Increasing/Decreasing Test

(a) If f'(x) > O on an interval, then f is increasing on that interval, T

(b) If f'(x) < 0 on an interval, then f is decreasing on that interval, T
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