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INFLECTION POINTS & CONCAVITY OF FUNCTIONS

DEFINITIONS:

f"(x) >0 <= f(x) is concave up (’smiles’) at point =
f"(x) <0 < f(x) is concave down (’frowns’) at point x

f(2) has an inflection point at x <= the concavity of f(z) changes at x.
Inflection points can only possibly occur where f”(x) = 0 or f”(x) does not exist (DNE).

INTERPRETATION OF THE 2"¢ DERIVATIVE (CONCAVITY):

In applications, 2™ derivative is synonymous with instantaneous rate of rate of change.
(e.g. If s(t) measures distance over time, then s”(t¢) is the instantaneous acceleration at time t.)

If P(x) measures the total profit gained after x items are sold, then:
P'(x) > 0 & P"(x) > 0 means profit is increasing more and more.

J)
P'(x) > 0 & P"(x) < 0 means profit is increasing less and less.
P'(x) < 0 & P"(x) < 0 means profit is decreasing more and more.
P'(z) < 0 & P"(x) > 0 means profit is decreasing less and less.
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