ﬁ#& - Ivlcre,a_s.‘nq and Decrco.smq FvLY\C+io/)S
J J

Th these next )cew Sections , we wWill learn how o
use FroPen‘;es of f/ to Sh“{j the behaviour of f
Ta fact, last time we used the MVT o prove

the ]Col(ow;nj Conmmection beteen ]f ound JC’:

Tes+ )[or Tncrease / Decrease :

If f'(x) 20 )col‘ all xe (Q,b>, +hen f is increas;nj on (q,b).

If £(x)¢0 for all xe (a,b), then :)C S de,creas;nj on (a,b).

Obsecrvotion:

Tnrervadls of

increase / decreose

/

ore Separated L.j

FOM‘I‘S where

§'x=0

: : ;'(X) BNE :
4 I Y > X f'tx)=0 o DNE.
L o e——— —  —

inc rea.smj decreas :fj inecreasin j decre.asi:j



Cool! o jcigu.re out where f is incre_as:nj /alec_rea.s:nJ,
wWe cown )C'md Mj Po;/l‘fs where f,(X):O or DNE +hen

check. Hue s:(jn af jC" in the Surroundmj 'm-l-ervais,'

Remu Ks :

1. We will include an endpoint on an inlecval of

increase/decrease 3F )C is continwous there.

2. An edeoer can loe.\onj Fo both an interval of

increase and an interval of decrease.

3. Doat joint intervols of mcrcasc/decrease Loith

unions (U), j“5+ write them out Separa+eld.

Ex: Where is ][ incre_as'.nj? Where s fdecrms:v\j?

(@)  f(x)= Xx?




Solution:
[ﬁr5+, JC“"C, QVU X5 where fb()’O oC f’(x) DNE.]
-f/OQB = &)( ” which e.XESLg Q\/Cf\jwl’lcrc.

fxy=0 = =0 =3 X:=0

LNQX-I-, Cheek +he s7gn of f’ arouwad “these Pom+s.]

6]

incceasing on [0, °0>
J

_ i +
\ / dacrw.s;nj on (-00 OJ
i /

[f(x)=X7' is ContinuousS at X=0, So include lhe e.ndFom-I—.]

i
§

(b) fo) = x-4x*+1
Solubion:  §(x) = 4x> - 1ax? , which exists every where

foo = 4x*- 2x* =0 = HUx(x-3)=0

= X=0 o X=3.



0o 3

N
NN L

f 'S de,c.rc_a.s:nj on (‘00,3] ; increas:nj on [3,°°).

X=X

(x+1)*

ORI

Solution: f’(x) _ (X+|)"— (z..X)' - (2—X>[(X+l)z]
(x+1)"

— (x+1)¥ — &[&—x)gx‘*/l)

(x+1)>

—(x+1) — 2(2-x) X-5

(x+1)° T (xn)? ‘\T>
DNE  when Xx=-1

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

§oo+ T
NS



]C is incceas:Vj on (-00,-1) and on L5 00).

jC 1S decrcasmj on (-IISJ.X

~

N

(X=-1 not included since § not continuous -I-l«e.re!)

A Poin'\- X:C,.in Hie domain o 7S  Sauid to be

a critical pont (CP) of f i fl(c)=o oc f'(c) DNE
)

These pornts  will be Verj important When S+u.<i’j|‘tj

MmaXima omJ MminiMmec in +he next Sec-l-:on.

A

Ex: f0O:1x| has a CP ot f60= x|

X:0 since §'C0> DNE.

v

§'Co) DNE

El: We saw that )L(’o = Xq— Z7()<3*' 1 has Critical

poirts at X=0 and x=3, Since §(0)=0 and f'(3)=0-



& We soaw +hat f(x):a‘_x has a  critvical
(x+1)*

rornJ- at x=5.

Note: Even -I-koUJL f’Cﬂ\ DNEI X=-1 i« NoT a

C(“-'\"-CGJ- Fo\‘n{- Os H’ i.Sn‘J' in +le Aom:«in of f




