WAXIMZM/G ¢ %wmz/zw(; Foweszoms OF SEvepaL |faR 1aBLES

We gw@(w/ffe the Ferminale 99 of cale. I 4 FF cur pUuposesr Ae/p/
,ﬁ,,e ,«ncam‘}’:& o; /o cot m&:/m«x wnd absoloig m:&/mwx have
4 %g aéVl'duu' m-C«anl;’?gr,

Def? £ dom(F)€ R*— R hes o loced mosimam od (a,b) if
Llxy) = £lab) when (x,9) is on come disk centeced o (e, b).
A\\\(ewise £(a,b) is « loced minimum of £ i 'F(x,‘é)k'f’[alb)
when (%,9) i on ssma dirk centered odb (o, b), Tf we have
thed £(x,9) € £6,b) Vixy)e Scdmlf) +hen we suy
Yhod 'F(G\,b) s Ahe  moximum of L en S, Kikewise if Ffxv)2{(,b)

V(x,‘ﬁ)e S € dom (£) Hhen ‘F(a,b) is 4he Mminimam of £ on.S', Wken
S' i opom ('F) we cudl Hhege a %{OBQ‘Q MOX IMiam 66 LN MAM,
let me it the theoreicol Fools then wel do a few ex:am/a/e_r;

’ﬂ'l"'y If £ hos o lecad mox/min o (e,b) and the first-ocden |
) pactied derivadives exist there Ahen (V'F)Ca,b)':(ﬁ(a‘b),ﬁf (Q’b>:o'

Def/ sy (a)b) s a critical point i edher (VF)0H)=0 or o or both
of ¥ pmrﬁwq derivatives do net exigt _

as the Jheorem inolrcedes if we hove a loced mmx/m/n at “which the pa\rﬁu{f
oxist then thed point mwt be a coificed point, We canndt revege #his //LMJA/
/'ZM* be cante (o b] is o ceitied Pa{wb thed doer net %«mmnﬁg Mo -P(g\! b)
s o eexmin, TJugt ar tn the Y =L(x) core welll want 4y
chech ol Yhe criticed points +o e f&%esa‘re exteemsd .

FH'\TB/ Svppos‘e Yhe 2“—“! Pa(‘h;J de(i\mh\:ex_ o~f3 -F are Cpnﬁnv«om; °on e
dis contered on (ab) and  (VF)(a,b) = 0. Defire

D= Db) =£ @0, @b~ [f,60]°
Yaon we hoave thiee cages
(1) If D=0 and £ (6,b) > O 4han L(u,b) is loced min.
() T D>0 and £ (0b) < O then £ob) is loced mon.

(zu) I-Fv D < O/ then \C(o\,b) is not o \ocod wesc/min. We soy
L Ahod ‘F(u‘b) $ Smdqﬁie ?m‘nt of «P n s case .,

T




Ex amples : ' @

Find loccd wres</min and soddlle points of £ (x 9)=Xv+ %y"%(?*'/'
o V'F - <L{)(?—Lf)/) %%3 _ qX> = O o«% CPH’fCWO Pdlvﬁb’.

. Uy = w(x®1) = % (XM*1)(x7=1) = X (X"+1)(x+1) (x*=]) =
Thee X' =X X§ ) = )j___‘) O

t
%ﬂlue ceok rootr X =0, t 1

) 4 sints  (0,0), (1L1), (-1,1). Now opply ~he
W f:\ij Le + (4 P / 9 J b / PP g
'7,'5’ dec Wekive Yest ’ﬂ\'&, bob  feet Frd D/
.2 g
Vi) = fochy (] = (x99~ [ 4T < 19957 16
we 5r06¢vl\i%€ ol veswls 'a o deble

\ .,
\ Cethied Boint Vodra of F 'Fxx D Conclucun
Y V (O/O) 1 ‘ O - /6<O §m//[epo/nz‘
(7 t‘;’) '1 13 /98>0 /oca/ min,
1 (-1,~1) -1 | 13 | 28>0 | focod min J)

bod the Shodest dishra from (1,0, -2) fo the plant x+29+% =1
Defne . d= V(ﬁx—/)ﬁgh(%zﬁ He distrnc frem (I,0,-2) o (x,9,3) }
thom i oon the )o/om,e we heve F = Y-x-29 5o
d= ’Jr&’l)z-f' 9? + (6_, X*ZQ)Z |
Vow minimize £(xy) = JdZ = (x-/,)z-wgz +(6-X-29) |

£ o= Alx=1)- 2(6-x-24) = Yx -1y + Yy
fy = 29 =Y(6-x-29) = 10 - Y + Yx
'/—\(;ﬂ"h\(,s«] ,Duhb heve '/x = and .,C « O Se (7[);,;9 _ex:i_r% Cm?“?’hvawf;; ci‘:ﬁ}f)

Cnikley




LEgZ C‘*”ﬁ""‘“’] We M—“/fx =( am/# =d¢ for eritzel 'pm%f +this @
armownds b qwe effﬂf‘ d e unhnewnr Pang ’

/L/x+/0y = 2¢)

N _\Ux+ Yy = 14)

Y =10 ~ Y= =%

B X=g~ 109 = g-1010 _ g log _ ¢_ 235 _.%2 l
7 I g » oty = G

»Hu cn'fe‘co.p ,Doﬁn'f s (‘!/6/'3/3)' A/VOW Lnd D
”
2
D=fuby = Wio) -(4] = 34 >0 ad £=Y>0
%N we hove o Iec«j Wi imam .  So he ¢ fosect /,,},f.
is whee X =N/, 9=53 ad Z=y-l - lo o 96-di-f0 28 7
6

/

=

| 3 24 Y
thot is (e, Sfa, k) is the closest Pont on +ha plane

'72, = Y-X ‘2&9 +o Hhe Pa(r\,‘f( (l,o,-?), The distance is

d= {%_l)z_‘_ (%)2+<.g+2)2 :\[25+loo+25 - [z _[sJe

36 E N

Remw‘,{‘. \guu m§a&\j> wonden how de T mox Imize a Fanchon
O‘F’ ‘\’\\ree o Mare \qu\'o.k)l.%? ’n“ anSwecr s rw'l“ -ﬁuun.J

Ta  Stewsost o Aromos Aoe dhed wukder, Cg“e?, hos Yhe answer, fubee
a ek D BY.2 pr sl Ha V Cecond decivadive Teer dor loeek exteeme e

We v D = Fuhyy - ] = [ F ﬁxv]w deck o Funchon,
X Y %
of A yucablo s bated of dha SHessian o of e jﬁn”ﬁm/

{ deter minont | lia Ahre
HF - f:x ‘F‘FXy FX2 e Cfog;_f;’(:;i\&/’grmw\&_
X vy Y2
'F%x ‘rzy ‘Fgg

Ny

T o ook in o Golley fie ha detwle, e net doobricky




Aés::/dfé FHoxcimams  and Whovimoms

In cole L. we found a proceduce Jor fo cu‘réz the nesc/min
Of f(x) gn Q@ [ /U-et/ 1;‘7ka4‘/ [Gl, b] Wé Now oltdcass /%4
JUnece Vizadon of # o Llx y) Hr clsed and bsanded subsete cfﬂf

A closed Sefdcn/mhx /4 bownc/ﬁva /70577‘3 and a bounded set Fis intii
come Hnite dick 10 Pl

71;7 If F:DeR— IR is a cnhhvews funchon on o closed
bourded S2D D in 2 Ahen £ oduing  on absclute Mowc ipwmm
Jodwt  and  an whsolets vwinimum Vedue  Semewhere  in D.

Pdvia: +o Find extrems valuge for continvoms £ on D we ‘
1,) Bl Hhe coiticad pointe (whete Gf=0 o Uf dine,) ad ewlut
2.) -R‘,\J extreme valweo of 'F on the bewncla.na of D (whi‘qh T el aD) .

3.) The Velaes Aom 1,) wnd 2.) compace  and  cheose b«'&u‘l* /;nw-f[e:'{r_
0-(822_ hwht  for examp\z)

@ Con:/'du a Compan #1076 MCe/of: cn/9 fecﬁnzu/ar 60Xer wéofe
—~ ,6’19#' and ?t‘r#, ( £ )ae//mefer o; a (/a!ffeoﬁ;,,) do l?ofL Sum over [0&"
Find the dimensipns of an cc(ce/o/ud& box of /a?z_(-/ velumae _

V= xu3%

X+ 2Y+ 2% = (08
Spions,_ | Naprbupeiimies
\9‘% %i('%‘\

X = |08-29 -2%

\V (9,3) = (108 -32-9%)4% = 108 9% - 9% ~ A%Y

. = (082 -Y4z - 22° =0 Kpaletns e
N, = 108y =29 -4yz =0 comeed PorTee

Z(\08-4Y-232)= O
‘%(\‘03 ‘27—“5?) =0
T Mow  we  need these Fo be IIMw/ﬁneguJ/g zern. Nota
Z=0 and %=0 9/:'u\e.r ore Sluton., Or we cosld huve
[0& -4YY - 22 -:a Aer D 6§~ 2Y—¥Z = O. Or we
could have Z=0 and [08-2Y-Y2=o or 970 aw/ 108-YY-22 =0,




(E £5 anﬁnuea? We Fowinnd (c,0] ouwr firsh eriticed Ip.w}ﬂ“. Thece are M/eemafzaq

(1) tes-uy-2% =0 = (2!6-8\’—\{3 :O)
7~ V08 -2Y -4% = 0O -\log -2Y -43 =o¢
s b= -4 = Jo—g. - 5_"{_:_
\og ~6Y =0 Y z = 1],
Z=54-2Y = §4-36 = 1g=2
. (\@,l&) owvether cn:Hchf—,

(i) 2 =0

08-2Y-Yz =0 = lo8-2y=p = Y=5y . (54,0) crtidph

() 3= 0

108 -22-4Y =0 => 18 -22 =0
we heve expo&ad Yhedb @V)(%}z):o %&@u_f Y gol””;, (o/o)/ (18,1¢)
(O‘SV) OJWJ (5"),0)/ 'Vhe_AJL Poird’s PG %\‘ve the M‘\\'/\/W\ONX, velves, Galedaty

=5 ?_ = 5-(4 .s‘ ( O . S"') C(‘t%}'d}i/\f’

Wy = =Y% Vi = 108- 4z
N = =YY

D = 1642 - (08-y2)°

Netiw  V(0,0) = 0, V(0,87)=0 and V(S490) =0 hur
we  Suspeck (18, 18) gpes moximum  Velwme , letr check

Dlis1e) = 16(18)° = (1o~ 72)° = 1608 (36)" = 16018~ 4(8)"= p(18)* > 0
ad Vyy =4 (18) <0 & V(18,18) s mesimwm,

Nohe = |08 ~-24-23 = (08-36-36 = 36 ~thw

= xyz = (3¢)(18)(18) = |1l 664 in® = mox Volame Swbject
V ? ( )( A 8) t il Yo the congtrarnt

X = (e8=~2Y-Y2Z

emarle: we gt moximige a fanchon  of Shee variobles Xy, e
SUbéjefﬂL o a constraint. Our wotbed ey Fo Substinle TAa
Canfoffaih‘{' Fham treeB N4 or & 2 variadle  wenSmnoes pre blerr.
There 5 & clever !gx/em fe dhe problem 1n w@,ﬂwf oy

M&Mﬂ/ af ﬁél’My MMA}?/’/T/& onr next 74),9/'&‘.




