Extreme Values

Global (Absolute) Extreme Values

If f (x) is a function defined on a domain D, then

f (c) is a global maximum on D iff.
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f (c) is a global minimum on D iff.
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Graphed below is the function y = x* —1 on differing domains as indicated. Determine any global

extrema and where they occur. 5\0\30& Ao um of 3
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Iffisa Confinuous functionona  CloseA interval [Q\bFS ,then f has

both a global maximum and minimum on [a,b]
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Note t}(zt the maximum or minimum could occur at either an interior point or at an endpoint.
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Relative (Local) Extreme Values loced MmN,

If ¢ is an interior point in the domain, then f (c) is a:

a) relative_mosawnumn  atc iff. f(x)< f(c) forall x in some open interval containing c
b) relative_Minivnuum  atc iff. f(x)> f(c) forall x in some open interval containing c

Local Extrema also include O-\)\D)DOJ. extrema
Where do extreme values occur?
If a function has a local extreme value at an .\Y\ NAOY DO\T\JV c of its domain, and if
f existsatc,then _ £’ = O !
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Critical Point — any point in the interior of the domain of f where either ‘f =0 or
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Extreme Values

Determine any extrema for the following functions on the indicated interval and where they occur. Also

identify whether they are local or global extrema.

1)

f(x)=x>-3x> on [-2,5]

Find the derivative:

Determine if there are any critical points:

f'(x)=

"0 =

0

(Horizontal tangents)

2y —bx = O
Ix(x-2) =0
X= 0O, 2L

3o by

f'(x) undefined anywhere in the interval?

(Corners , cusps or vertical tangents)
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Determine the values of the function at then endpoints of the interval and at any critical points within the
interval. Use the function values to ascertain whether there are any extrema.
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If the interval had been (—2,5), what difference(s) would this have made?
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2) f(x)=e* on [-2,2] X |Y
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