Questions from Homework
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Absolute Maxima/Minima

A function fhas an absolute (or global) maximum at ¢
if f(c)> f(x) for all x in the domain D of .
e The number f(c) is called the maximum value of fon D.

A function f has an absolute (or global) minimum at ¢
if f(c)< f(x) for all x in the domain D of f.
e The number f(c) is called the minimum value of fon D.
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[3] The Extreme Valve Theorem If f is continuous on a closed interval [a, b], then
[ attains an absolute maximum value f(c¢) and an absolute minimum value
f(d) at some numbers ¢ and d in [a, b].

Here are a couple of examples to reinforce that the
function must be continuous over a closed interval.
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This function has minimum value This continuous function g has

f(2) =0, but no maximum value. no maximum or minimum,



How do we find extreme values?

(4] Fermat’s Theorem If f has a local maximum or minimum at ¢, and if f'(c)
exists, then f'(c¢) = 0.
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There can also be an extreme value where f (<)
does not exist.

In general, functions whose graphs have "corners" or "kinks" are
not differentiable there.

Look at the function f(x)= |\| YA
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Example:

Given the function...
f(x)=3x"=16x" +18x* . -1<x<4

Determine the absolute maximum and minimum
values of the function.

(—1,37)

y=3x*— 16x% + 1817




Finding Absolute Maxima/Minima

The Closed Interval Method To find the absolute maximum and minimum values
of a continuous function f on a closed interval [a, b]:

1. Find the values of f at the critical numbers of f in (a, b).
2. Find the values of f at the endpoints of the interval.

3. The largest of the values from Steps 1 and 2 is the absolute maximum
value; the smallest of these values is the absolute minimum value.

Determine the absolute max and absolute min for the following function.
fro=x'+67+9x+2 4<x<1 Xe( |]
F&)= 3¢341x+9 V. x=-3 -

£100) = 30+4x+3)
£160)= A xalYoed)

)= X$HoR +0x2d

F@b T-31a84-94+ =2 ('5’39
§CEN=-1+6-943 = 3 (1;3) &é"‘h
FEd) = 844936 =3 (4,3)
FUY= 146a943 21 (L) cbemos



Quadratics

Determine the absolute max or absolute min for the following function.

Recall Parabolas have either a max or a min at the vertex!
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\ﬁ‘; 2x+Y4 = 4-3+10
\5 = é()@@» =6



Homework
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