MATH 10C: Calculus lll (Lecture B0O)

Today: Local minima/maxima

Next: Strang 4.7

Week 7:
homework 6 (due Friday, November 11)

Midterm 2: Wednesday, November 16 (lectures 10-19)



Mexima and minima of Huncthions of one variable

let $:R—>R be o function of one variable,

The .Po‘m\ x.e B 15 called a cotical point of £
if either f@)-0 o { (%) does not exist.
of £ s

Anj \oco.\ W\M\HY\U.VV\ of \0(.&‘ m-m;m\x_m

« cnfiead \)a‘mJ(.




Crifical Poinits of Hflnctions of Hdwo variables
Finéln3 \oclod MmniMmo /maximoe in ohe  dimenston
Q) 'lden’\'ncj ceiticad Po'm“ts . (V) defermine  which

certical Fo‘m*{s ace [ocol mintma/maxima .
We will extend dhis fo  Functions of dwo voriables . First,
infroduce  dhe notion of o ccitical Po'mf\ doc functions
of Hwo variabls.
_Dﬁf Let z=f(xy) be o function of 4wo variubles
defined  od  (eye). Then (Geye) s caled o

o either



CrH‘{C&\ Fo‘m’\s, Eﬂ&_W\P\e
Find  The critical \70\“’\'5 of dhe function
£ hey) = \[Hf—Sx‘»« 24y + 36x +36

Stard by computing 45 and fy and finding (20y) st
—gfx\j\=0 and %(mj‘yo s)muHaneous(j

'(1 (I‘j) bi

‘Fj (‘xu«j) F

NQ.X'\\ 'qul (l\l (lkkj\ "ror v\)‘\\\d\ —(\1 ot 4‘3 dge5 hO"' Q}\\S’\' 3
Q\\ U\uj s.J(.'



Ceiticol Fo‘m—\s, E;QQ_MP\Q (cont. )
—‘—‘(\Q_FQ{:O(‘Q,\ OJ\A

yd ?ossib\e critical Fo‘m*s. We  howe 4o check FhoF

—hese ?o}r\’\s ote 1n The domain of definition of —Y
The domain of QlQ-ﬂh‘\‘\'(faV\ of € consists of all @3\ s+.

C\Jao.r\j ol Fo‘m*S Sq*'\S'Fj-mg) (=)

Also Vo‘m*\ (2,-3) FCerefore | the

set of Ane critical fo‘m\s o consists of and
ol \)fJH\JVS of he kj\vero\O\



CF‘I‘HCQ-\ FO‘\V\’\S, E;QQ_mP\e (Con’\.)

Here it fhe P\o‘l of he domain of F and the
ceviical Po'm“s of 'F
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Local mintmum /maximum
E Let Z=1r(1‘j) be o function of dwo variables.
Then £ has Wf
for all ?o'm*s (1‘3) within  some disk
cenfered al (e9e). The number {laye) is called
I ) holds  for all (xy) W the  domadn
of £ we say fhot £ has
Function § has o i
for all Po'm‘rs (Lj) within  some  disk
centered ai (T ). The number  floyo) s called he
6 holds  for all (1(33 W the  domadn
of £ we say fhat £ has

Local mitmmee  oond (ocal mokino. oce called




Locql extremo.  ond ceirtical Po'\n—‘s
T_km L.16 et 7_=‘F(1\j) be o -ﬁmcﬂon o{ +wo \JQF[&HQS,

SUV‘DPOSQ

EX&m?\e At the =y ’l’o‘a of o mouwntomn  fhe 3rmncl i

{Jot. f there was S\o\)e_ in same  direction  fhen gou could 9o

Sn'\g\\er- S\Mi\ur(j cat the  fowest Fohn{' of o cratfer

e 8row\d s also Lot (Vf=0).

But the fact thaf the 3r0um¢& (S Flod (Vf(la-js)20>
that £ hos a  Joca

extremum ob (. ‘303



Sa.c\c“e, Po\n+5
Def Let 2=-F(1(j> be o Junchion of fwe voriables .

N e smj that (L‘uj,) s @ i
. bt 4

Le_\fd cu\es oxomxé H\e

Local maxuma

SOAA ?om-\' l'\a\l!?_ \5 Skq&)e

) <(




The second derivative dest

Thin 4.3 (Second derivative test)

SmH)ose, Tha } —F(mj) is a function of dwe variables for which

the ficst- and second- order Pof‘h‘u\ decivatves axe continuwous

ojout\& o, ‘j°§ Squose ou\é . De-ﬂng_
@) If and - then { has o

Gr) V% and Cthen £ Ros a

@) IF Cthen o hos a

Gv) then



Problem so\\!'\hos s‘krOﬁecN
Problem
Let 2= 'F(llj) be o Hunction of dwo variables $oe wyhich the

ficst- and second-ordered Foﬁ-(a\ decivatives are continuous.

Find  local extrema .

Solution:

A, Determine crifical points  (Xaiye) where 'E((Ihtjo}:'%(lﬂjo):o
Discard any Po‘erS whece % o -% does hot exist -

2. Coclulate D for eoch ecifical Po'm*

3 A??\\j e  Second decivotive Hdest 4o determine if (1‘,\3‘,)

s o local minimam local moximum of o saddle Po‘miy_



