








































































Friday Nov 11 Fall 22
Lecture 31 41

AMYwnegenps.fi eni denretwed 13.10.41 asana 3
Quiz 10 next Thurs sames

Drop Deadline next Fri

Continuing 41 Using First and Second
Derivatives

LocalMaximaandMaima local us global

A localminimum is a point on a
function that is lower than the
points around it
A localmaximum is a point on a

function that is higher than the
points

qqdn.itjeocalmnma











































































Finding local minima and maxima 2
Idea When there's a local max or

local min the derivative must be
zero the function turns around

This is a slight lie

Y

X
X

x1

local min

f'd DNE

Def A criticalpoint is an x value x p in

the domain of flt where either
I f p O

OI
2 f p is undefined minima or maxima

theorem All local
extrema

happen at
critical points

Warning Not all critical points are local
extrema











































































Ex fix P

n

y
a fois is a critical point

because f o o

coin is neither a local
man nor a local Max

EI constant function horizontal line

et

for every is
a criticalpoint

no local extrema

Idritical point
because f DN E

Algorithm for finding local extrema of fix
1 Find the critical points











































































compute file
Solve f x O

find where f is undefined
critical
points

2 Check each critical point to see if
it's a local min a local max
or neither

r a local min

ftp.T no If f'to a little
to the left
and f 70 a

Ep
x axis

little to the right
critical point then it's a local

Min

I If f 0 a little
to the left and
f co a little to
the right thene

Lp it's a local Max

Neither a max nor a min











































































f co

If f is positive on both sides or

negative on both sides then there's
ne local extremum

EI flt Ey vertical asymptotes
x O and x 1

Goal Find all local extrema

Step 1 f'd
EEE EET

f x o

II 0 2 1 0

x

f x DNE
x Oandx

These are not in the domain
of f

so
not criticgoints











































































Critical points x I

2 First Derivative Test
plug in values to f a little
to the left and right of E
Don't want to skip past 2

some other critical point or
a place where the function
isn't continuous

É 1

f f of t

t I

The function goes up
to x t then down

Thus x t is a local maximum

This is called the FirstDerivative
Test











































































Another possibility is the

suppossendephisattectitcal

pointyIf f p 0 then p
is a local min

pIf f p co then p
is a local max m
If f p 0 then you
can draw nocarclusion
could be a max could be a

min could be neither


