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Hqjobsecnres.TT•  DEFINE  LOCAL  MINH MAXS , 4 DEVISE A  METHOD

TO FIND  THEMHBMMIMMMX.mn#xMIt
RECALL THAT THE  DERIVATIVE f

'
LX ) OF A FUNCTION FCX)

TELLS
Us THE FOLLOWING :

•  WHENEVER f '

( X ) > 0 -t ' f  INCREASING

•

 WHENEVER flx ) < 0 - → f  DECREASING

•

WHENEVER f
'

( X ) -0 mm→f CONSTANT

OFTENTIMES ,
WE  WANT  TO FIGURE  OUT WHERE A  FUNCDON IS  

SMALLEST
OR LARGEST RELATIVE TO  NEARBY POINTS . ( SUCH  As  MAXIMIZING PROFIT

,
OR  MINIMIZING  COST )
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• WE SAY THAT f  HAS A  LOCAL MIN

VOCAL  MAX

AT  THE POINT  X-P IF Hp ) < VALUES OF f
1

.

•
FOR POINTS AROUND XFP .µ.fm ×

• we  say may msn.ua , mm ,

• AT  THE  POINT  Xtp  IF flp ) 3  VALUES  OF f
v •

T •
FOR POINTS AROUND Xtp .
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} 500 . . How  DO  WE  DETECT LOCAL MAXSEIMINS?
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DEFINITION Any POINT XEP WHERE ftp.OOR ftp ) 19 UNDEFINED 15

CAWED A  CRITICAL POINT OF f .
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atand( FAIT IF A  FUNCTION  HAS A LOCAL MINOR MAX AT X=P ,
THEN X-P )(15 A CRITICAL Pointy~Tf¥
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FIND LOCAL MINS § MAXS OF ftx )=X2 -5×+2

GOAI  FIND ALL CRITICAL POINTS OF ftx )

flx )
THEN TRY TO DETERMINE  IF  THEY ARE

MAXIMAIMINIMA .

By DEFN , CRITICAL  POINTS ARE POINTS XP fly  Decreasing

WHERE f 'Cp)=O .

so
, LETS FIND ftx ) AND SET ¥410yftx ) increasing

IT EQUAL  TO ZERO .

ftx ) > 0

•

text 2×-59hlaikushskzeetnt"sm,µ ,

WE 'll  SET f
'

LX ) -0 AND SOLVE FOR X . ← A  CRITICAL
ftx )=0

POINT ! HERE
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f 'lx)= 2×-5=0 → 2X=  5 → |X=5T)
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Look AT ftx )

- ¢AROUND11=512*7
HOW CAN WE DETERMINE IF 11=5/2 15 A LOCAL MIN OR MAX ? }HOW DOES IT

* NOTICE : TO THE LEFT  OF 21=512
, fcx ) DECREASING  ⇒ fyx )< O
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TO THE RIGHT OF 11=5/2 , FLX) INCREASING ⇒ FIX ) 70

ftx ) GOES FROM DECREASING TO INCREASING At×=5/zf
ALTERNATIVELY , WE CAN

SAY THAT FIX ) GOES FROM

⇒ X = 5/2 15 A LOCAL MIN OF fox )
NEGATIVE  To POSMUE AROUND

Xa 5/2

THE FIRST DERIVATIVE TEST FOR LOCAL MAXIMA Ef MINIMA

LET XEP A CRITICAL POINT OF FCX ) . ( ftp )=O OR ftp UNDEFINED )

• IF f 'lX ) CHANGES FROM - TO + AROUND X-P ,
THEN

ftx ) HAS A LOCAL MINIMUM At  X-p .

• IF f 'lX ) CHANGES  FROM * TO • AROUND Xtp ,
THEN

FLX ) HAS A LOCAL MAXIMUM AT Xtp .

EX . FIND ANY MAXIMA  OR MINIMA OF fcx )=X5( 2- X)6.

( WE 'll WANT TO  USE THE FIRST DERIVATIVE  TEST )
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ftx ) = X5( 2- ×)6
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htx)=x5 hlx ) =  5×4 } fix )= -6×56-21 ) 5+5×44 .x)6

GLX) = ( 2- ×)6
g 'M = CHAIN RULE

= -6 ( 2. XP
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some  For  x

WE HAVE :  - 6x5( 2- x )5+5X4(2 - X )6 =0
.

x4(z×)5 (-6×+56-14)=0 this POINT WE CAN GET
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NOW AT

X4( 2- x )
's (-6×+10-5/2)=0 EACH FACTOR TO TO GET

X4( 2 - X )5( - 11×+10 ) SOLUTIONS FOR X

• 2/4=0 - 21=0
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2- X -0 - Xo2

.  - " x+io=o - * % ,
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DETERMINE BEHAVIOR OF FIX ) AROUND CRITICAL POINTS .

I LIKE  TO USE A NUMBER LINE  TO DO  THIS .

it
,

-

' l '
'

,
I

,

, CHOOSE TEST POINTS AROUND
,

'
1 .

-

1
\

, 1
,

.

-

sod
, & l '  , 1 .

'
'

EACH OF THE CRHTUAL POINTS
1

i.
.

'
' ' - i

,

¥
/

.

di
a ! p

'I '
'

. USE THESE TO FIGURE Out  IF
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1 2 3
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CX ) 15 POS . OR NEGATIVE !

f 't -1 ) = f 1) 4 ( 2- C- 1) )5 ( 11 G) +10 ) → $ fyy ) is  positive
⇒ ×=l%  's

A  LOCAL

+ +  + | MAXIMUM OF

ftyz ) = (4214 ( 2- ( Yz ) )5 (-114/2)+10) M ' t f 'CYz) is positive ttxt !
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ftp.ly4(2-1,1))
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fled = (3) 4/2 - (3) )5 ( Ills ) +10 ) mm > * f '( 3) Is Positive
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