é‘-f& - Iwcrcasinq and Decre.a.smq FIAY\C-.LiO/LS'
J J

T these next few Sections , we will learn how Ho

use Fror:er-l;es of f, ta .Sm‘ucij the behaviour og— f

Tn Jr-acif, last time we wused the MVT 4o prove

the ]Col(ow‘\/\j Conmmection betieen ]C ound f/-'

IF f’(x) 20 ]Cm- all XeTL ) ‘}'A&m ]C IS (cfeasing on I
JJ

If f’(’() 40 fcr ol XFI, Hen )[ is o(ecreccs:nq on L .
JJ

y4
, Observotion:

Tntervads of

increase / decrease

ore Separated LJ

/

F°""+S where

F=0 V' SoonE
P4 W N y X f'(x)=o or DNE.
. s

— v ¢
inc r‘ea.s-‘fj decreas :,j increasin j decrcasi:j

This S;\/cs us a waj to check inc,re_a_s:nj /decrea.smjl.



Ex: Where is )( increa.s'.nj? Where is fdecrms:nj-
@)  f(x)= X’

Solulion:

[Firs{-, find any X5 where f ()20 oc £ DNE. ]

)C/OO : Ax , which exists QVerwhcrc.
f(xy=0 = =0 = X:=0

[NQX'I') Cke.ck e S.‘jn OJC f’ a_POu_ad '\"I\QSQ Poin+$]

o

.j:' — f increasing  on [0,°°>
5

+
\ / de.cre.a.sanj on (-OOC};]

(k)e.'(( include the endpom+ as Ionj
as it's in the dowam of f.)

(b) fo)= x*-4x*+1

Solution:  f'(x) = 4x* - 1axt , which exists every where -



3
f'(x) 0 2 Hx*- 2x*:=0 9 |

Io— — +
N

= UYx*(x-3)=0

= X0 or X=3,

f 'S de.c.rc.as:nj on (-%,3] ; increas:nj on [3,°°>.

I = (X+I)1 (2—)(), - (2“X>[(7(+')’],
)c(X) (X"'l)q

- (x+|)’/—&(&—x)§x/~(l)

(x+1)">
_ () = 2(2-x) _ _Xx-5
(x+1) (x+1)? j
- 5 DNE  when x=-1

5+ 7 t
s N/

f'(x) =0 when X=5.



]C is incceqs:vj on (-oo,-x_) and on [5,00),

:F 1S decreas;WJ on (—1,5__]. X
~

(Noi- included Since -1 no+ in domain of f)

A Point )(=C,.iv\ Hie domain o 7s Said +o be

a Critical pont ) of £ if )CI(C)=0 oc f'(c) DNE

These pornts  will be ve,rj impor tant Wwhen S—I-u_cl:j:ej

maxXimoa ond Minimae in the next Section .

A

Ex: fO)=Ix| has o CP ot fo=Ix]

X:0 since §'(©> DNE.

v

f ‘¢ DNE

E_X: We saw that )C(X> = Xq— 17/)(3* 1 has Critical

Fo:n'/‘s at X=0 and x-= 3, Since :F'(O) =0 and JC'(3) = 3.



& We saw +hat f(x):a;x has a critical
(x+1)*

FornJ- at x=5.

Note : Even 'I'koUJL fk"‘) DNE’ X=-1 s NoT «a

critical point oas it isnt in the domain of f




