Global Minimum and Local Maximum ... Set 3

4.1

Global max and min on [a,b]
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. The Domain of a function f(x) is all _allowed values of x

. Interval: all numbers between two given numbers (geometrically a seg-

ment). Examples

—2,3) means all x satisfying —2 < x < 3

2
—2,3] means all = satisfying —2 <z <3

(
[
(4, +oc) means all = satisfying © > 4
(

e (—00,4] means all r satisfying r < 4

. A local maximum for the function f(z) is a number ¢ (r value), in

the domain of f, such that there is an open interval I containing ¢ and
contained in the domain of f with f(c¢) = f(z) for all  in I. (If the
domain of fis [1,2], can 1 or 2 be local maxima for f? ) f(c) is called
local maximum value.

. A local minimun for the function f(z) is a number ¢ (x value), in the

domain of f, such that there is an open interval I containing ¢ and con-
tained in the domain of f with f(c¢) < f(z) for all = in I. (If the domain
of fis [1,2], can 1 or 2 be local maxima for f? )f(c) is called local
minimum value.

A global or absolute maximum for the function f(r) is a number ¢ (z
value) in the domain of f such that f(c¢) = f(x) for all z in the domain
of f. fle) (v value) is the maximum value of [ (is a global maximum
also a local maximum 7)

. A global or absolute minimum for the function f(x) is a number ¢ (z

value) in the domain of f such that f(e¢) < f(x) for all z in the domain of
f. fle) (v value) is the minimum value of f

A critical number for the function f is a immber ¢ in the domain of f
such that either f'(¢) =0 or f'(c) does not exist.

An inflection point for f is a point (e, f(c)) on the curve y = f(z) where
the curve changes concavity. We require f to be continuous at c.

The line y = ¢ is called an horizontal asymptote for y = f(z) if
lim, ., f(z) =corlim,_._ . f(z) =c (see sec. 2.6 of the textbook).

The line z = d is called a vertical asymptote for y = f(x) iflim,__;+ f(z) =

oo or limg _.g- f(z) = oo (see sec. 2.2 of the texthook).
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* A continuous function defined on a cIos&tﬁjg&‘nd
bounded interval [a,b] always has an absolute
max and and an aé’éoﬂte min.

* If f has a local min or max atc, thencisa
1+ \ _ l _
critical number for f. 1e $'(cd=0o or §irc) DNE

* |f fis continuous on [a,b], the absolute min
and max are either critical numbers for f or
they are equal to a or b.
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Global max/min

To find the global max/min of a continuous

function f(x) defined on a closed interval [a,b]:

List all critical numbers for f.

Find the values of f at all critical numbers and
at aand b.

The biggest/smallest value is the global max
/min value for f and the critical number or a
or b that produces this value is the global
max/min for f
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Find global max and min for

$)f(x)=x"3 on [-2,1]
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) g(x)=x/ (xA2+1) on [0,2]
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