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\ xoe R 5 called a crtical point of £

if eher f)-0 o F ‘(o) does not exist.
Ar\j \oco.\ W\M\HY\\LVV\ of \0(.&‘ m-m;m\km 0{ -C 1S
o« cohical point.
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: {0) does pot exist

X1, Xy, Xe oxe ro}n‘ts o loca mMarimum Xz, Ty ose [Dol'vnlﬁ of

local rv\imw\uw\; Xy K, Xy, I, Kg Ao are QP:Jr('ch fo\m'('s



Cri‘Hc_oL,\ Poirﬁs of {um(:‘HOV\S of dwo variables

Finélhj bcad minimo /mogima. in one  dimension
Q) 'lden'\'ncj ceiticad Po'm*s . (V) defermine  which
certical ?o‘mjrs ace  [ocal mintma/maoxima .
We will extend dhis fo  Functions of dwo voriables . First,
infroduce  dhe notion of o ccitical Po'mf\ doc functions
of Hwo variabls.
_Djf Let z=f(xy) be o function of 4wo variubles
dofined g4 (Xmgo\—ﬂ\en (ege) s called o crctica)
Po‘m‘\ of £ W either
o fx(®g)=0 and —fj(xmjﬁj% (ie., 74 (re90)=3 )5 or
. 4 (Xsya) oF J{j(xn.)e) does hot exist



Cr.l'}'iC&\ FO‘\Y\’\S, E;(Q_m\)\e ?‘% j(\c(htj\ ) 5 j”/‘(hq)) 9% §(J\§1)
Find The cr tical \70\'\’\'5 of dhe function
‘F@«\\ﬂ: \[H_LS"—%L‘* 24y + 36x +36

Stard by computing 45 and fy and finding (20y) st
{(1\j\=0 and %(mj‘yo s)mquneous(j
~(8x + 36

-( (x. )= =0 =) -8x+26=0 x=2
X
j Z\Iqu-912+ztcjr361+3&> '

8y + 24

‘Fj ('Xt"j) F

=0 =) 8\_1429 =0, j=‘3
Z\M‘ja*%cz-‘—zﬁtj F36 ¢ + 36
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2 2 2 ) )
all neg sho Uy -9xt+ 2y +36x 436 =0, (lq) ) (395)2\




CrH‘iCm\ Fo‘m*‘(S. ExmmP\e (CO“’\ 3
Therefoce, (2 ~3)  oand { (I‘j) @,2_ (‘jf’ﬁ) =) (,l
yd ?ossib\e critical Fo‘m“s . We  hawe 40 check That

Fhese ?01n’\5 ote 1n The domain of definition of .
The domain of QlQ-ﬂh‘\'\'('av\ of € consists of all @3\ s+.

ijz —9x’+2uj+sex £36 2 0

Y (jz—\— Gj +<3)~L‘Cj ~9(7(1"(-(7(_+q>+ 2L ¥+362 0

4 (yt3)-9(z-2)"2 -3¢ (x-2)° _ (§+3), %)
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C\-eo.r\j , O« “ Fo‘m‘\'s SQ‘“S’%-\T\f) (‘ﬁ) QlSo SQ‘{'\'J {j (x)é )
P\\So | ?o‘\'f\“\ (2 |‘3\) SQ'HS';({S (r%) . _\(NN‘Q’&¢Q\ ‘P‘\e
se“( o& ’(\\e C_\“\‘\’(CQ\ &:o‘\'\*S 0’\ ’( CoV\S‘(S‘\‘S o—? (2, - 3) cw\c:k

all P@(r\'\'s of the kj\>e0bo\q (_gc__qz_)z— (1%—3)22(



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=qr(1‘j) be a function of Fwo varables.
Then £ has o local maximum of &Do'\h“ (xe\«],) i

(%) ey 2 £xy)  for ol Po'm*s (ry) within  some  disk
centered of (1":30)_ The number —f(lmjo\ s called Hhe (ocal
maximum value - [ %) holds  Aor all (l(j) W the  domadn
of £ e say thad § has a jlobq\ maximuw af (o)
Function £ has o local minimum of ?O;mc Goep ) 1f

(x%) \C(a(mj.,)éf(l\j) for all Po'mjrs (Lj) within some disk
centered ot (1».30)_ The nuwmber {(imjo\ s colled the loca ]
panimum valug - [ E&) holds for ol (I(J\ W the  domain
of —r, Ne  say JY\r\oe( £ has o C}\ob&\ Mr\‘\MuM ov‘ (’roufo)

Local mitmmee  oond (ocal ok, are called \ch] exYrema -




Local exfremo. ond  critical Po'\tﬁs

Tkm L.16 et 7_=‘F(1\j) be o 'FLU(\C‘\'\"OH o{ +wo \JQF[&HQS,
Su,‘:Pose £ and ‘C] each exist ad Oro.gjg,), K £ bas

QL ‘OCQ\\ ex‘{'teMuM o;l- (1:»‘:[“) ('“\u\ (Y(N‘jo) s @ C.F‘('h‘cod

PO‘(Y\’\' O‘F —F (i.ﬁ’.) V'F(Io«jo>=_5 >
EXU““(?\C At he =y ’l’o‘: of o mountoin e 3rmmi i

{lat. 1 there was 8\0\36_ in same  direction  fhen wou couwld 9o
Sn'\g\wx- S'\Mi\ur(j Cat the lowest Pohn{' of a crater

e 8roumd s also Lot (Vf=0).

But the fact that the 3(‘00-?\3 (S £lod (V‘F(lmjs):O)
dozs not hecesscu('\‘-j meain that £ hos a  Joca

exfremum ok (xo\\jb) l‘(% oy be saddle ?QMJ‘.



