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(4-4) Increasing and decreasing functions
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THEOREM 4.1

Suppose that f is differentiable on an interval L.
« ()If f'(x) > Oforallx e I thenf is increasing on L
o (i) Iff'(x) < 0forallx el then f is decreasing on I
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THEOREM 4.2 (First Derivative Test)

Suppose that fis continuous on the interval [a, b] and
c € (a,b) is a critical number.
e @(MAOIff'(x) >0forallx € (a,c)and f'(x) < 0forallx € (¢ b)

(i.e., fchanges from increasing to decreasing at ¢), then

f () is a local maximum.

e (@)Iff'(x) < O0forallx € (ac)and f'(x) > 0forall x € (c, b)

(i.e., fchanges from decreasing to increasing at ¢), then f(c) is ¢
local minimum.
. (iii) If f'(x) has the same sign on (g, ¢) and (¢, b), thenf (¢) is
not a local extremum.
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