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4.3 Minimum & Maximum Values

Standards

:MCA3

MCA3b
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# Interpretation of Derivatives

For the following graphs ,
let's estimate the slopes of tangent lines at

certain points:

_

k..⇐¥¥¥#h,
ne@at x= -6 Answer : 0

@ at X= 4 Answer :
- 1

@ at x= 2 Answer : 0

@ At x=7  Answer :D . N
. F (sharp corned

Conclusions At maximum & minimum Values the slope of the
tangent line is 0

.
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had Maximum & Minimum Values

A5so1wteMaximumf
the largest y

- Value of afmotm attained among
all the x . values in the domain of a function

An abs max occurs at x= c

ifnfheotamawttofaftxIs #,
AbsduleMinmnm0 Tfralnmesesntnyinreahgemaaftmhodgmagtmtnitgk

.

among the

Arabs min occurs at * C

iffntfmtiittortFtse 's ¥
HAD The Absolute mm & max Values are called theEHREMELVAWET of a function .

At&t local miw & max values are
"

tops
"

&
"

bottoms
"

of hills of
a graph ,

but not necessarily the absolute highest or lowest points
.
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The Extreme Value Theorem

Hythe the closed interval [ a ,b] ,
then fk )

attains its maximum & minimum values somewhere ni [a ,D

Illustrating÷¥j*ax tiE¥mx
Continuity &

Closed intervals
Matter !

Fermat

If ffx) has a local max (or minimum) at XE & f
'

k) exists
,
then

f'l÷et 's consider fl*×2 .

fix , = xz
M 7 f '

CH = Zx

# fix ' EE
there exists a max or min value at x=o .
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A critical number of a fund'm is a Value (c ) in the domain of fix )
such that either :

%k)=O or Of'

(c) does not exist .

Our6oa# A method for finding absolute maximum & minimum values for

a continuous function on a closed interval
.

1

AdosedlntervatmethodA Way to locale the Nbs max & min
Values of a function on a closed interval

5tp# Find the critical numbers of ftx) on [a , D .

↳ need to take derivative
,
set EK) equal to fun & solve frx .

5tp2# Evaluate fk) for all c 's from Step 1
.

C = Critical *'s

Step Evaluate fla) & flb) separately .

&ep4D The largest value from step 2 and step 3 is the abs

max . The smallest Value is the Abs min .
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CEXaMp1eDFindtheabsmaxlabsmiwofflxK3x4.4x3mthedosedintWalE1.DStp1@HxH3x4.4x3fyx1.p

,n
'

- 12×2=0

12×4×-11=0*0,1

Stp§ critical 't 's endpoints= -

:

fly :-O ff1)=7
f( 11=-1 f ( 4=16

Stp40Theabso1utemaxiMwmis16occuringatx-2andtheabsolutemmimwmis-1occunngatX1.Axamp1eDFlndtheabsMaxlminofflxkCx2-1j3anE1.D.Step@HxHlx2Ij3flxk6xlx2-IP-OElxK3Cx21PC2D-6x42.11lxtHi.6xCx2.112-6xlx-Hktyk-HktDx-Q1.t

.

Step Chticat#T endpoints:

f(y=0 ff1)= -1

FKHO ft D= 27

ff1)= -1

SKp@ Theabsmaxistteccwnngatxtandtheabsmun
is -1 occurring at x= -1

.


