
 

eg 2 Find global max and min of

foxy x'tya y I 1

on R x y EIR I E x y El I

Sok R is closed bounded f continuous I globalmaximin

step1 critical points in Int R
Laxly ER tax get

1st note that 10,0 doesnot exist Ex

If 10,0 DNE

10,0 is a critical point

Secondly for 1 197 10,0

Ff Yaya É l

8 If Yay 0

Eg 1 0

X 4 0 t
0 z is also a critical point

Critical values 510,07 0

f O THE E E



Step Study boundary212

212 1 1 Kyer
i n

U x 1 KY El 1

U 9 1 I Exel

Ly 1 I Exel

Case 1 KII Kyat
fld y Jiya y 0 1 IE FEET 1

Case 4 1 KXII

fix D Ft I Offer I

Cast 4 1 I EXEI

fix 13 1 2 1 I ZE FEET

Hence on2R thas main value 0 at 10,1

Max value Etl at Il 1

Step Comparing values

f10,01 0 1
critical

go min 79
d

boundary 510,11 0
Il D Rtl max EInglobalmax



i f has global max at Il 1 with value Etl

has a global min at 0,1 with value I

Finding extrema on an unbounded region

Usually need conditions on figs fix such as

l pitiful In No globalmax Has globalmin

Hasglobal max No global min

y
to

Y't
similarly fa o

g bal win

2 Getafix C and I d JER st flake f 5

Lyftp.flxscgbalmer
Remark Manyothersituations n

an N
etc



Examples without globalmax a min
FX x

l t variable fix x on IR

al z variables

glxy x'y 4 64 7

GtaGlxO to No global Max

fits 910,97 0 No globalmin high 944 PNE

est
Figg eye on R

Sohn Ayia fix to No global max

For global min as Int IR'S IR no boundary one onlyneed

to find critical paints off

Ff 8 a Tf does notexist
t

f polynomial alwaysexist

Since Ff 2x 4 24 67 10,07

X 2 y 3 only criticalpt is 3 3

i f has a globalmin at 13 3 withvalue 5 3 3 6
check A



2 Find global extrema of

fix g y e
x'y on IR

Sohn Steph agist fix41 0 Ex

Step Critical points

10,0 Ff aye
XY e

144 aye
44g

f ay
Y't 1 242 e

149

1
9 0 or y It

125 0

Two critical points at co E and 10 E
with values flo re EE

fco E Eet

step Comparingvalues

etc octet

thasaglobalmax at 10 E withvalue feet
and a globalmin at Cote withvalue é



eg3 Make a box withouttop with volume 16 unit

Cost Base 2 unit area Eky
Side 0.5 unit area

How to minimize cost x
Y

Sohn Minimize Cost

Cox y Z Xy 1 0,5 2 yx t 2 y

cost Ise Yost

IÉack Effright

zxy f t ly

Domain D x y ER x y 0 Physicaldariensians o

neither closed na bounded

r

Steph Criticalpoints

Cox y rational function exto y to our

TCalwaysenist

a

icky
Tc o

yo



togetherwith X o y 0 F Xy 2,2 check I
a

Only one critical pt 2,2

2,2 24

Step2 Method 1 showthat

Hylists HD Itigize xy EI
e_

Method2 As we donfare about global max

Find rectangle R containing Gi suchthat

Cox yl 24 on 2k and outside R as

atA possible choice ofR is

R x y EE XE 25 EY 425 E 25

Then fu points on R a outside R

wehave either or x et o yet
xy X2E Y 225 a Ay X 25 yet

Case I For OS X ft

Xy 232 24



Case2 Fa o cyst
x y 232 24

Case3 X2 4225

Xy 2Xy 22 f 25 25 724

Case4 X225 yet

Xy 2 4 25 724

Hence Xy has a globalmin at 12,2 with value 24



Taylor SeriesExpansion

Recall I variable Taylor expansion att to

g t 9 to 99th t.lt E g toft to t it gkttft.to t remainder

For severalvariables we have

Thm Taylor'sThm

let go f r R A ER open I be Ck

I der
Then forany Fer near I

fix f ta I I la xi ai t It Efxtaxi ai Nj a

thisIf II x fakxian againstErika

with fig 0

In particular fu C function of 2 variables

f x y fla b t Exla b x a t Eycab Cy b

I If lab x ait zEylab x a lyb If lab ly b
Edt I usedClairaut'sthm



Def

Prix f ta I Ifla xi ai t It Efytallxi ai Nj a

this.IE IIsafalixian ai

is called the k th order Taylorpolynomial of fata

Remarks A PCI1 451 the Linearization off at a

2 Pr f have equal partial derivatives

up to order kata

Ideaofproof atte al

Ier near a define I ti

ga flattie a t to

and use 1 variable Taylor'sexpansion

f I G i geol glo gyo tint ghostEnif

go flat o CI d flat

gist If cattle as flattie ai

II BE Cattle ai xi ai

go El Fela Xi ai



g't E cattle ai xi ai

E At t cattle an xi ais

It E E tattle ai x ay ai ai

9407 55 2Ixj d xi ai x aj

And so on one can prone the formula for
TaylorsThem Detail omitted

egl fix y excesy

Find 2ndorder Taylor polynomial at 8 10,0
Sohn f excesy fy exsing

Fxx Easy fxy e'sing fix
fyy Easy

5 10,03 1 fy10,03 0

Fxx10,07 1 fxy10,07 5 10,07 0

fyy10,0 I



Also 510,03 1

Taylor polynomial ofader off at 10,0 is

Pax 40,01 5 10,01 Xt ty10,039

fxx10,07
2
2 10,0Xy t fay10,0392

I X x y

Ex Find Bix y at 10,0

Answer Bay Xt x y't fx xy


