MATH 117 & MATH 119

RecivaTiond 3

Chapier 4 : More Applications of Differertiation
4.4 Exireme Naloes

4.5 (encovity and Inflections
4.6 Ske}cmnﬂ e Erapi. of a FTunchion

_ A4 Exivere Nalues

Absolule, Exdreme \alues: Function { hos absdute reaxirnum calue (ko) ot %o € DY i -\'(x)\(-ﬂ‘ﬂﬂ
for all xeb), § hos absolue minimum value {1y ot xa € D) e {0xY 3 £1%4) 4or all

x€ D).

Local Extreme Values: Function £ has loecal moxirnum value fxo) at xo €D § {0 & {x)
for all x € (Xo-h, Xo+h) we R, § hag local miniroum volue. {6x) ot eDHY o0 fx1)

{for all x € (Xa-h, X4+ b)Y s heIR+_

Critical. Points , Sirgﬂan._%im’ts and Endpoints
{6y con have local extreme values only ot points % of three special types:

() (rital Tods of { ( XxeDH, £'&x)=0)
(i) Sinﬂmaa Points of £ ([ xe D) » L6 rot defired )
(i) Endpoits  of D)

Existenee. of Extreme Nalues

(i) If 4he domain of § s Closed and Ainte inteRval and { is Contfinuous on dhat domain fhen
{ tust hove an absolude, moxreum valbe ard an abgolute minimum value -

(i) If { is conhnuous on Hhe open interval  (ab) and  lim 60=L 5 lim ="
x_npo"' x_»\:T

£ fwyL and fUY™ for sorme UE (ab) § has abgolute rraxiraum on (aib) -
W fr ard (011 for. coree Y€ Lab) § has absolute miniraumn on lab) -

Tre First Desivative Test
Suppose 4rat £ is Corfiruous on xe and ¥o iS ot on endpoimt of DH)

() \{ +here exicts an open in¥eevol (o) containing %o wWh At {0 %0 on (axe) ard
£'0¢0 on (%.%) 4ren J hos locol maxireum value at %o

(@) If 4rere existe an open indeeval (ab) cortaining  Xo cuch 4hat £'60<D on (@) and
{30 on (%,b) dren § hos local minieaumn volue at  Xo.



1. Find ond dossify al  cettical oirts of dhe -{ot\ouoios “functions

{,u') 'ﬂ"() = Xn. éx
Soltion;
TE dDmaln Dg -; is R

{'x)= 2x .Ex_ xl.e_x - («:—x(ﬁx—xn) = cz:.x. % (2-5e)

To find crifical ity ; (1) =0 = e x. (2-x)=0 - Fom any xER | 1-1-"4.0

x=0 orR x=2 are inthe domain of £

To c\as‘&i{a the cmitical poinde Trey are 4he critical powds of £
® C L

fo] — + - {(o) is local munmmum valug

{1x) N /\ \ $(2) is locol masdmum value

) ~
local ool
i AL mMaxXiPnuUmM

(b) {(x) = X
Vx4
Solution;
x=4 = (x-Dx42) =0 & x=*2, o e domain of 18 R-1-2.2% 5/
Z A e p e R AR O €
{e IX-4 - x. Y3 (<-4 ™. 2% (x-4)"2_- F3x [X-4 S
. a 3
(fa) («-4)" (<-4
x’-4 _ax 2 42
= 3 . ¥ =1 1
()(9- 4\4'{3 '2) (Xl_q_'\ 2
«)
To find @itical poiats: {'60=0 = 242 .0 = K11-D & ¥ :t2I €D
S 4\4’3 (x>- 4\%»0 ore the critical
e ponts of £
lo dacc-ifa “he @itical points:
X -3 N3
Foyy & | — \ 4

{(xy 7N l f

~—~

local local

Modmun OLninam

Thus,  (-23) is  lal maximum value  ond {(26) is @l Mnenum value. .




(0) 6= X (x-142Y

Solution

“Te dowmain of {is R.

{"xV= Ix (x -11}24- w Dy = (w-12) {Dx (x-12)+ Qxa]
= (x-12) ( 47 =24%) = 4 (x-12) x (x=6)

T find the crikcal values; (=0 = 4x(x-6)(x—12)=0
X<0 ,%=b, x =12 are in the doratin of {

The,a are the critcal volues of
“To d&:a'n{-s Hre cettical valueg -

X i 6 12 £ ard (12) are locol minitnurm values .
{6y | — + ‘ =1 + - {(6) is lowal paxicaum Value .
w | NI 2N 7
local (ocal letal

minimaum  NOXITOUM  painl CUNL

2 For_ e qiven functions, first determine. and Justify whelber Ahe function has
abgolute maxirmum  and minicnurn . Ten find  and C\QS‘;@FS all lecal and alesolutt

extremo. \alues of 4he Hfunction.

(o) o= I x-x-121 on [4.5]

Solution !
Sine abgolute value function and polgnomia\s are. (orfinuous , their compos‘tﬁun is alto

ontinuous . Thug, £ is a wrtinuous function .
4 ic defined on a finite and cloed inteeval [-4/5] and i ic othnuous, so & atiaing

s abcolute maximum and minimum  values or his Indeeval .

Y
~ Y=t (6= ) Xox-12 i xe(-0-3]u{4)
Kax+12 if xe (-3.4)
r\/\/1 (o= Y ax-1 ¥ xe (- %0 -3) V(4 ) {0 does not exist
_:\_ -3 4 %fx i—JX +1 lF K E. (’3'4‘ Cl'l'. X:—-a le'ld ){:.-4-
-4,8] (drqular
SO ’Yl(ﬁ()=0 wher\ K= "/2_. & Y"‘"IE’] e [ 4 ] g:ﬁs\)
{ critical powrt)

A=- 4> x=3 ope dte endl points

Fxireme values occur ?oggbis at  cRhical Po'\n{ P 1 9 sinau\am?dw\-s x=-3, X=4& > end.
Joirts X =-4, x= 3.

ﬂVﬂ‘—l%’%‘“\“ 541 Thus; § has absolde moximum ad \35' 9’2—) and
{(-3}=0 absolute munimum ot 30) , (4,0)

{4 =0

d-4=8

f(5)=9

i



