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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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Rolle’s Theorem Let f be a function that satisfies the following three hypotheses:
1. fis continuous on the closed interval [a, b]. (etaeme VaL. m AWue;\
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.
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19-20 Show that the equation has exactly one real root.

19. 2x + cosx =0 20.2x — 1 —sinx =0
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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 c in (a, b) such that
, fb) — fla)
i o =+2
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or, equivalently,

2] f(b) = fla) = f'(©)(b — a)
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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) = ¢g'(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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11-14 Verify that the function satisfies the hypotheses of the
Mean Value Theorem on the given interval. Then find all num-
bers ¢ that satisfy the conclusion of the Mean Value Theorem.

11. f(x) =2x>—3x+ 1, [0,2]
12. f(x) =x>—3x+2, [-2,2]
13. f(x) = Jx, [0,1] 14. f(x) = 1/x, [1,3]
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Increasing/Decreasing Test

(a) If f'(x) > 0 on an interval, then f is increasing on that interval.

(b) If f'(x) < 0 on an interval, then f is decreasing on that interval.
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