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~ A function’s first derivative tells how the graph rises and falls.
Learning about Functions from Derivatives
y=f® ¥ =f(x) y =
Differentiable = y'> 0 => graph rises y' <0 = graph falls
smooth, connected; graph from left to right; from left to right;

may rise and fall may be wavy may be wavy
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y" changes sign

y" > 0= concave up y" <0 = concave down . .
throughout; no waves; throughout; no waves; Inflection point
graph may rise or fall graph may rise or fall
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sign = graph at a point; graph has at a point; graph has
has local local maximum local minimum
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Theorem 4 First Derivative Test for Local Extrema
The following test applies to a continuous function f(x).

At a critical point c:

1. If f' changes sign from positive to negative at ¢ (f' > 0 forx <c¢
and f' < 0 for x > ¢), then f has a local maximum value at c.
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2. If f'changes sign from negative to positive at ¢ (f' <0 forx <c¢
and f' > 0 for x > ¢), then f has a local minimum value at c.
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3. If ' does not change sign at ¢ (f' has the same sign on both sides
of ¢), then f has no local extreme value at c.
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At a left endpoint a:
If /<0 (f' >0) for x> a, then f has a local maximum (mini-

mum) value at a.
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At a right endpoint b: ;

If f'<<0(f' >0) for x < b, then f has a local minimum (maxi-
mum) value at b.
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