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Applications of Derivatives

Maximum i Minimums

Idea We would like to find the highest
lowest y values on the graph of f

Local A Global Maximum
Maximum

MAXLocalfi
if Minimum

K Global
Minimum

Def A function f has a global maximum
at c if

fro fix
for all x in the domain of f



A function f has a global minimum
at c if

fr c z fix
for all x in the domain of f

Q What about these intermediate highs lows

Def A function f has a local maximum
at c if fro fix for all x

in Lentervalcontaining I
A function f has a local minimum
at c if fro e fix for all x

in Lenterval continings

Ex
t.it

5 4



Global max at x 2 fiz is the

Local max at x 2 highest y value

Global min at x 3 fi 3 is the
Local min at X 3

lowest y value
X 4.25

Note A global maximin is a local

Max min BUT not every local maximin
is a global maximin leg at x 4.25

Q Is there a way to determine when

certain functions will have a global
Max or min

Ex fix X I on f o o

Properties
x2 I

Continuous

Global I local
minimum X 0

of fro 0 I I



NO global or

If we restrict even local maximum

fix x I to 1,3

Properties

4
Continuous

Global min

x I

Global mix

3

This function X I on 1,3 satisfies

Thus Extreme Value Theorem

If f is continuous on a closed

interval ca b then there exists c id
in Cab such that

Global Global
minimum m fr c z fix E fed M Maximum

for all X in a b

ie fro is a global minimum

fld is a global maximum



In other words

Every continuous function on a closed

interval attains a maximum I a minimum

Note EVI tells us of the existence
of a global maxi min but not
how to find it

Q How do we find them

Idea Use sign of the derivative to detect

or
changing between the twoiii iii
2 3 fix is increasing

get slope is negative fix co

e s gix is decreasing



i
Iim

negative

y T
t se.pe

I
Slopenegative positive

So around Xi slope of the tangent line
changes from negative to positive
around Xz slope of the tangent line
changes from positive to negative

at X E Xz the slope is 0

U A ie fix o i f x2 O

f has a local minimum X

f has a local maximum x

MainPoint If f r c O then f

might have a local maximin c



3

I

Note that f x 3 2

I f x 0 3 2 x 0

BUT X O is neither a max or min

I Sign of the derivative did not change

EY We may also find mats mins

when f c Does Not Exist

Consider fix x

y
y's

Global minimum at x o but

f x 33 x j's y
DNE X O

Def A critical point of f is a number

c in the domain of f such that

flex O or f ex does not exist


