
1 5.2: Maxima and MinimaDe�nitions:
f has a relative maximum at x = a if and only if
f has a relative minimum at x = a if and only if
Fermat's Theorem: If f has a relative maximum or relative minimum at x = a and f is di�erentiableat x = a, then
More De�nitions:
f has a 
riti
al value at x = a if and only if
f has an absolute maximum at x = a if and only if
f has an absolute minimum at x = a if and only if
Extreme Value Theorem If f is 
ontinuous on a 
losed, bounded interval, then
Graphi
al examples to show that ea
h of the 
onditions must hold to guarantee the 
on
lusion:
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Examples:Find the absolute maximum and absolute minimum of f(x) =
ln x

x2
on the interval (0, 3).

A metal pipe 120
m long is to be 
ut and used to make a re
tangular-shaped �U bar� to be atta
hedto a wall (see �gure below). What dimensions will maximize the area en
losed by the U-bar? (Ignorethe size of 
onne
ting pie
es)
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On Your Own:Find the absolute maximum and absolute minimum of f(x) = 4x3 − 15x2 + 12x + 7 on the interval
0 ≤ x ≤ 3.

minimum = 3; maximum = 16 3


