

































https://www.desmos.com/calculator/rtz7qbfs64
































2.4 THEDENNING AS A FUNCTION

RECALL DERIVATIVEOF F AT a FIXED NUMBER a

2 EVALUATE LIMIT f la
fila him flath flat

i
G NUMBEIh

Def DENNANEOF f 1 EVALUATE LIMIT F X

f'lx yo fixth fix

IS THE FUNCTION THAT GIVES THE DERIVATIVEOF f Al
What f is Different Bae

Function

ex Let fix 2
2
3 4 a find F'lx

b find f'l l f 2
c forWHAT VALUEs of X is F x O

Note IF f x O ON AN INTERVAL

THEN FIX IS INCREASING ONTHAT INTERVAL

If f x O ON AN INTERVAL

ThenFIX IS DECREASING ONTHAT INTERVAL

YAH
ex a find Where f x 0

b onwhich intervals is f x PosNeo
s SKETCH F x

y f x
THESCOPEOFTHIS GRAPH

ISTHE HEIGHTOFTHISGRAPH

IFF X CHANGESSIGN NEG POSATX A
THENFla IS A LOCALMIN VALUEOF F
IFF X CHANGESSIGNPOS NEGATX A
THENFla IS A LOCALMAX VALUEOF F





































































ex a Skeat TheGRAPH of FA lx AND F x
b Compare Domain of fix f x

Y'II
thin

HAS LOCAL MIN VALUE O

NOTE WHEN F is DIFFERENTIABLE AT A WHEN WE ZOOM IN ON GRAPH

y fA
AT la flat IT LOOKS LIKE A LINE WITH DEFINED SURE smooth

That scope is fila

Note FIX IX is continuous A X O Bul Nol DIFFERENTIABLE A1 X O
DRAWWITHOUT LIFTING PENCIL NOT SMOOTH

THEOPPOSITE IS IMPOSSIBLE

Proof
Ima fix Lima flat flat flat x a

x a

Ima flat t final flat flatx a ft lxall
a flat t fila O flat

https://www.desmos.com/calculator/h1bpz1mjyy















ALTERNATIVE NOTATION

Given f x WE DENOTE ITS DERIVATIVE AS RECALL AVERAGE THEOFCHANGE
y

F x É f x OR Just 4 INSTANTANEOUS MEOF CHANGE

WHEN We Sel y FIX WE ALSO HAVE L
y on tf o

men usingThis 0M
ALL MEANTHESAME THING

fila It wa
Y

EVALUATED Al

ex Suppose
y

a Find If I hey b show f is Decreasing on 0,0

la Eg Lin Ent In VT Va
h heo hath

VI Vxth
h o VI VE

x x thto hadith VI VA
m
h o VIVINT VI

VIVINT VE III

Ix ait

b since ng c o on interval 0,0

IS DECREASING ON MEDAL O D



HIGHER DERIVATIVES

Given fix WITH Derivative F X
THE SECOND DERIVATIVE OF FA is THE Derivativeof f x Devoted f x

or if y fix we may write É 4
f x Gives THE INSTANTANEOUS RAEOF CHANGE OF F X WITHRESPECTTo X

e.g If Stt Position of MONO OBJECTON A STRAIGHT Track
THEN S t If VA IS THE VELOCITY OF THE OBJECT AND

S t 4 2 É É ult V t alt is the Acceleration
OFTHE OBJECT

INFLECTIONPOINT

POSITIVE ACCELERATION VELOCITY IS INCREASING

f x so f x IS INCREASING Atf x is cow

p WEY
NEGATIVE AKELERATION VELOCITY IS DECREASING CONCAVE

f x co F'A is DEREASING

f x is CONCAVEDOWN

ex SKETCH A CONE SUCHTHAT

a fix co f x so f x co T

b fix o f x co f x co

c fix co f x co f x o


