A s

7. Hlnee D1, 1} = i el

= 0, s a saddle palat

'yh.l_!a!ldlll.;: poin a1 {02}
el 2} < 0, ¢ ook & Toscsal

fal lhil'l'ﬂ“"""“ Tl H‘ilrﬂll na

in shape and indicate that &
- sl exprect 8 Loeal

e fonk sl podnt Hhere-

BECTION 11,7 " MACREIM AN KNS LS. ©

To verify par predictions, we have f{z, y) =44 2" ¢ < Bzy' w  folr, ) = 20 < 3y,

folz.p) = 8p" — 32, Wo have critical points wheze these partinl derivalives are equal io 0: 3% — 3y =0,
B~ T 0 Subatiniting g = 2 fron the At equestion (ot the second cquiion gives 3 (2°)" —3e =0 =
S2fe’ -1l =0 = r=00rs=1 Then we bave two eritical paints, (0, () and (1,1}, The secved partinl
derlyntives ure faale, p) = o, fuy (5, 0) = <3, aml fiy (7, 4) = Gy,

Dizipl = feal= 1) awln o) = |.rl|,||:F-!-"'i|.|l - fﬁr-J[ﬁn'!l = t"ﬂj i LE AT R

D(0,0) = 36{0)(0) — 0 = —0, and D{1, 1) = 36(1){1) — 9 =27, Sinece H(0,0) < 0, f hos o aaddle point o
({0, ) by fhe Seoond Derivatives Test. Singe SR, 80 > O anil faui 1, 8] > O Fhos o Tocal sfnimam e (1, 1)

4. Bivibe B, polals ol approstssately (=1, 1) and (=1, = 1) ore enclosad by |.'rv.r||~l|||.||'|1-|:d kevel curven whach fidicote
thint s wie areose awny froan éltier podid sy direcibor, the values of [ are mireading. Hence we would eipect
locnl minkma ot or near [~ 1, 215 Sinilarly, the podnt {1, 0] appenrs 1o e coclosed by oval-ihaped lavel curves
whti dnelbcate Ut s we move sway from the point in my direction the values of f are decreasing, s we should
lewve i1 Dosca] enas e thicee. We glso aliow hyperbaln-shipeid level curved near the paints (=1, 00, [1,1), sl
(1,—=1} Thevaloes of f mcreasealong same paths lenving thess pairts and decnense in others; so weshoald have o
sudidle podud gt coch o hese podngs,

To catlirn our predictom, we hove fir p) = da = 27 25" gt & flog) = 8= 027,

Fulain] = =4y Ayt Setfing thess panbsl-derpaatives éguol 0 0, we live 3 — 30 =00 = s==band

s i g o "|.|;|"lI =[] = ;ll:;l.t'2 =T m D =% =0 &L 50 ouredical palms org (51, U]. (&1, :|:I:I. The weeomd
partial derivativesare fop [z, ) = <fiz, Fopl2,p) =0, and S (0 ) =18 — 4. 50

D, 30) = ol W () = [, )] = (=) (425 = ) = (0)% = T2y + Bl We Line the Secand
Derivatives Test tooclnssify the Geritical paims:

Critenl Palat | [ | fus Ceniclisbatin
(1.0} 24 | =6 | >0 fas <=0 = fhasalocs] makienmm at (1,0)
[(1,.1) —ih b= = e aandile poenpar (1, 1)
f1i=1} - 4B DD =5 f liwi wosadifle poinLat (1, =1}
(=1,0 =34 D=0 =5 [ hmsn saditle pomtat (=1,0)
=11} a6 B0 fee =0 = hnsa locnl misimum e (=11}
[(=1;=1) il | B0, fae =00 s Flaka loenl minimom ot (=1, <1}

L fle st tehdy—a® =gy o f,oml
Ju=A=8y fez = =% oy =0, fip = -8 Then fs = (anid
Sy s Dimply m s <1 unil g - ﬁ. ienid e ly eritleal podnt b
(=ted)e Dl )= fautfyw = (fo)" = (=2 =B) = 07 = 165, ind
singe D{—1. 4} =16 > ODand foz{~1, 3] ==2< 0
=14} = 11 b o local maximum by the Second Derivatives Test
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L J(=0) syl =8y = fo=dpHEf, =28,
Jox m Octyr o B, Jay = 357, fug o 0 Then f = O lenpHos o= 2,
ard subminstion into fo = pives 12y +d8=0 = p=-d
Thiag, e only enitical paiat i8 (3, —4)

ING, =il) s [=24){0) = 13" = =144 < 0, 50 (2, =4 18 & mddle
parini

L fimp)=at 4yt vy td = fpe2ai2ey f, =Ty,

fuu = 20 By, iy =2, fyi w0 e Then fy = Dlmplien y s — 4,
sisbstituling kb fo = D gives 20 - #* =0 ¢ =0or s =22
Thiss the exitial poims are (0, 0), {3, —1) and [n-?fﬁ,'—l:!. Now
1900, 0 = 40 (AT, =1} e == D0 (= 1) frat0,0) = 2,
fre{0/2, =1) = 0,

Thsus £0, U} = 4 iz 4 local minimum and (42, =1) are saddic paimis.

B Mzl = PLE L R A =t =i

i (4 =apiate o=, f = (L )t

Loy =dn[d =2yt =V,

fon = {«Ip’ = 10 + 14:]:“'""1‘?=. Thenfy = 0nnd fig =10
mplics & = (and y = 2, 50 the naly eritical paint is {0, 2},
D(0,2) = =26ty {=26") = 0F = de® >0 md

Jexl0, 2] = =20 < dhos0 F{0,2) = £ I8 & loval maximui.

& fley) =2y —2x—p == Famy=Lf=2—1,
fez = fyy = 0 foy = 1 and ihe only eritieal polnt {5 (1,2), BN
B(1, ) = =1, wo (1, 3) 4% 0 ssdille poing nid f has oo Jocal
meas e e minknmm.

10 [z, g) = 2" b my® o e gt s, w8 kg
fu=3zy 42y fau = 12210, fip, w20+ 2 fay = 2. Then
o= 0 implles y = 0o 2 = = 1. Subslusing lisg fo = 0 glved the
eritival pailens (0,0, (=2, 0], (=1, £2)- Wow I2(0,0) =20 =0
and fia (0, ) = 10 > O, 80 (D, &) = O3 n Joeal minhimn, Alsp
Jool=3.0) <0, {=3,0) = 0 and £2{=1, 22 < O Hence
8 e T 1 T i - [ S e e [t | R R R A e 11 [

“' I{=1:
_||'_ =

CITE:

R [,

Jy-
foy =
0
implée
Q=N
D -

{=1,1
fik1,

18- fi=v
flw Lol

y=m



BECTION 10,7 ANSALI AND MIBIMUBA VALLLS £

Nzl =ecosy = foma®cony, fi = - siny, Now
Ji = Dimplies cong o= Qor y = % + nx fornen inkeger, Bug
nbin (o mw) ol 0, 30 there are no celtienl paiets,

& Sl p) = 2% g2 g = fo =l = 2p= ¥y

¥y?
¥ =By TN, f w TR Sy = D BTy

Jex =427y Thest £. = Qimplies 22 = 2 = Ghar 247 = 1

or " = =™, Mote that neslber ¥ noe g can bie-er, Now fu=0

Iengitlien 2%y = 2 o 0, mnd with " = 2= i3 bimplles

dx T e X Do ™ e T S el i =1, g = =1y 01

z = —1, y =1 Sathecritical patnts ure (1, 1), {1, <13,

(=1 Lyand (=1, =1], Now D41, 1) = INEL FL) =6 = 105 0and [ = 0 nlwaye, s

JUEL £ e FUE 1) = 3 are local minima,

Wfleyi=siny e f, malny, Sy = Eeouy, fop =0,
fyw = —zsinyand foy = coay, Then f, = 0 ifand iaily’ i
¥ = rm, moan integer, and subsifuting info fy, = 0 requires x = 0
For ekl of these g-viddies, This the erliieal polens are (0, i), 0
an integer, But DT, nw) = — cou® (i) < 0 90 cach critical point
i a saddle point

Whaw=2==a) 2 —) = fo=(2-22)(0 ),
=32 = &) (3~ 2), for = —2(2y — ),
fow = =2(2% — =F) and f,, = (2 — 2)(2 - Dy}, Then
fo = Dimplien s L or g = 0oty = 2 and whens = 1,
fu = 0 implicsy w I, whien y w 0 f, = 0 implics = = 0 or
o 2und when y =12, f, = 0implies s = 0 of = = 2 Thiss the
eritical polits are 1, 1), 40,04, (2,00, (0, 2) and {2, 93, .

ol
IE -‘. i

New IN00) = IN2,0) = D0, 2) = £{2,9) = <1040 thewe crilival pointa are snidbe palits, and (1, 1) = 4

Wb fez{1,1} = =250 /{1, 1) = ks o local musximum,
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20, f=y) = — (=" - 1) = (@~ 1Y e felmapk= ==~ 1) (@) — A=ty —=— 1) (2zy — 1) and

W fr,y) =3zt — 28 — ¥ s dlfTereniintile cvery wivere, s the

kiR

fola ) = =Aa'y == 1} Sening ful vl = i pives eithier =10 jir 80y — & = 1= 1[0, Thereure

i ;s i
eritlcal poknts fisr = ='I:|,'=Irr2a'l:f.':_'|:|,y']=—2.1.u-w=5-¢1.J"!,l—:|:—17-13 ih r,nu-I—_TEtr,tnj,y.n

I.{:.:?} = B[z = ]}[ﬂ:;—ﬂ(:zi:;l —z— I}{ETL;:—I' - l} = —{al{z" = L, ‘Thetefone

ol p) = fulziw) = Qatthe poinas (1,2) end (—1.0)

Tirclasmfy thete ritical palats, we cafcutnle
Juslir, y) == 128" = 1ety? 12y + i H R
Jila i) = ~ 27", nnd fey(® 1) = — Rty 4 Ga® + 4z, Inondet
{0 use the Gecond Derivatives Tost we galoulais
1 (=1,0) = foa (=1.0) fiu (=100 = 1ow | 1,0
= 160,
Frat =1, ()= —10.< o, f(1,2) =16 > 0. and
faal1,2) = =128 < U, 80 fridy {10} el £330 glve ol
Rk,

peqbrenent fie eriticul palnta b2 that (1) fe = Be¥ 327 = O-und
(3} 1= dxe? = 3¢™ =0, From {1} we olitin 2 = =,
tien (7) g 3 - 32" =0 (= S { or ), bt anly r =1 I8

vl ], &knee = 0 makes £1] impossible. So aibsliulkig = = 1

b (1) iwes g = 0, and ihi anky eritical poi i EL

The Secand Derlvibves Tost ghows thal this pives & loeal TasimuUETL ginke
D{1,0) = [—hx(dze” = Bt — *3'"33|-;1.un 7o gand fusld, 0) = [ 0]y gy e =0 < 0. Hul J10) =1

i nol an phaolife maKmam because; for nmnnce, f{=d,0) = 17, Thin e alsn be sect from e graph

Let i be the distance from {2,1,—1):40 any point {x.p, =) onthe plane T+ 4 — = = I, 50

d= /1= =21 + 1= 110 (2 + L)® wheres s0+ ¥ = |, i we milnimize

i = e g) = e =20 = o 4 (& )% Then falay ) = 3= _ ) =dr 2y —
fulz, 1) = 2y = i)+ 3z  y) = 22 & 3= 7 Solvingdz + 2p~d=10 and x4 dy.—2=1U irnlbingatEly
givesz = 1, p = An ahsa it minlmism exiss (sinee there 5 o minkmim disiance from the poing b ihe plane)
aidl I fait occu it a eritical paiet, sa e shortést itistinee ocoars for =1 w = 0} far which

d= A =ar =17+ T8 = 3.
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SECTION 117 RAARIMUNARD MERILIV WALLES L 2

42, The costequils Sy« 3[me = yrz] ind ey = o0
(e, i) = By 2V {2 o ) ) o= S - V{0 % 1) Then ¢y = By — 2Va~2, 6, = Be < 2V,

Lo = 0 Tinplies y = 3V/ (%), fy = Omplics o = .,}.I’g\_v - iy “Thuix e tHimcnithocs of the bos which mirimize

r“-'*’-‘”““ the costure = g e 3/ FV unlis, 2 = V(5]

: d =
)/ &1 Let the dimenshonn be ©, g and =, then minmize 2y + 20z b pe) (Cope = 32000 ", Then

Fim,g) = xp + B0 + 1) oy = =y + B4000(7" 3"} o = p— 64000277, f, = o — 64,000
And f, w 0 imphesy = 64,000/2*; subsituting into fy = 0 implies s* = 64,000 of = =40 uad then = A0,
Mow 03, g) = J(2)0040000)[* 2" = 1 = 0 for (40, 40) snil faa (40, €0) = 0 a0 this ¥ indeed o minimism
Thus thie dimmensions of the s ate 2 = i = 40 cm, £ = 20 ém,
The &4, Sinve p 4 ¢ + r =1 wecan subtitute p= 1 —r—q inta P giving
P Plari =21 —r = qlg+2[1 —r— qlr + Irq = 2y = 2g° 43¢ —2r — Bry. Since p, g and ¢ represent
a4 o proparions and p - 4 + r= 1, weknow g = e 2 0, 0nd ¢+ ¢ £ 1 Tlus, we wang tofind the shsolute
mnssimiam of the continise functlon (g, v} an the closed set I enchosed by the lings § = 0L r-= 0. and
747 = 1. To find any critical paints, we set the partinf derivatives equal o ferc B (g, 1) =2 — dg — 2 = {1 andd
Polgr) =0~ -Ir.— y - i.l Thie Slrat eaquestbans gived v = 1 — 2o, oo subatibuting inio e sweoned equation we have
2 d{l~2q) = Qgm0 s g=4 Then we haveone critical point. {§, §); 9here P4 §) =4 Nextwe find
the mesimen vnkues o P on e housdary of TF which consists of three Fine tegments, For the sepment given by
r=1 0= g€ L Pyl = Plg,0) =2g—"2¢% 0 g < 1. This represents o pansbola with maximm valac
(4,0} = 4, Om the sgpment'q= 0, 1< r < 1 we hove F{0,r) = 2r - 2% 0 < ¢ < L This represenis o
parnbaln with neinum vulue Z{0; 4] = 4. Finally, o0 the segment g+ r = LO < g 511,
Plg.r) = Pl 1 =) = 2 =2, 0 < ¢ = 1 which haz maximmm-vahse of P( 4, 2] = . Comparing these
values with the valie of P nt the aritical painl, we sce that the shaolute mudimum value of #{g, +) on £ s 3

45, Motz that here thi imriables sre  ind & snd [, = 3 [ — (e )1 Then
=1

f = 5 =20k — {mzs + )] = O implles }i’j (g — s = boy) = Oor ‘EI.ILLI:=!H‘:'H:IT¥ ‘-'hil ¥
=1 o= - -

I

e i i = L) 5
nnel fu o= 30 <2 = (mi, 4 b)| = Oimplics 'E.rr-. = Tl Etr..-'- L 1-=1H[ ¥ u'u) 4 ruh; Thun we hivve
p=] ¥ e i = I |

this two desired equations, Now fr., = i 2z, fia = i 9 =3nandl frna = .::_1‘. Ix, And fina{m, b} = 0
b Fay

fm ]

’ Ty y = e plwiv's and B, b = -l.n( ﬂ .r:f) -I[': }E .l'.)lJ = I{u [:lg .J:i') - { 5"1: :.:]W 2 A mlvhaye i Lhe

| F=f i i m

“snlitinns of these two equation do indecd minimize i €

fml
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Etugrnnguﬁlulﬁpiiur: SRR R e e Sl e N L

AL the extreme valies of F, the Jevel ciirves af F just ioseh e e e (o
Migare §-and the sccompanying discussion.) We dam observe severul sich
bevel qurve f (i, 1)
f'=F

i 1] = 8wl b gammon tungend line, {See
OCcaTrEnCes om e comtour map, b the
= ¢ wilh the Intgest valve of @ which sl intersects the @i &=y} =8 b pproslmately

fnnd thie sinnlles valps of o correapanding 1o:a level curve which infersects (YT
o 0 This we extimsts il masimum volue of sbpect b the conatmint g {2, ) = Hio
et e e 30,

=8 nppearn o by
be nbonl 59 and |ba

2, {a) The valoes & =1 and ¢ = 1.5 soerns 16 Eive curven which ]
. _ —

are lengenl fo the carcle. These values represent possible —t g
extreme values of the function =¥ -1y sbiject 1o |he
consimini 20+ = | 124 35

By Ve (1), AV = 2z 300, 02y =Fhs e by

s b o

giiher A= | ore=0. I A =1, then y = 3 -t o

it = _-'IEF Al the constralaty, 11 5 e 0O, e o o]
Thercfore: [ ns possibile 'extrensa values af the

points (€, 1) and {51 8] We caloulate f(#3E, 1) = 1 tthe smussimunm valug), £10,13 = 1, and

Fi0,=1) = =1 (the minimuem vilhie), These nre our aswwers fram [n]

3. flz =2 = )2, o2, 0) =04 =1 = V=i =2 A\%p = (34, 20 Then 2 =
n=Uord=1Ile=0teng! 4% = | Implics g = =1 and iF A= 1. then =3y = Ly implics y = 0 ond thiss
r = 1 Thus the sowihla polats for the extrems v ses ab Jare CEL 01, (D, 230 Dut f (41,00 = 1 wiile
JI0, 1) = —1 80 ihe mdfem valile of fone® Ly =1 Is fl&=1,0)
(0, 1) = —1

20 Implies

= 1 inal the minimrm valig

eyl wdo Oy oplep) me?+ 4 =il = V= (4,8). AVg = (280, 2ap). Then 250 = 4 snd
Ly = i imply & = C: el gy 2 Bt 13w a? ¥ {E}J w (ljﬂ = 1= 1—':? A=l s f
A & A A A
has puasible exireme valued st the painis (2 d)y =, =3}, W compute £(2.3) = 20 an =2, =] - =20 50
1o minsimia yobie of fonx? 0 = 105 JU2.3) w38 dned the minimien vabiie is fi=2—3) = —7f.
Lfnpi=zwalz =2+ 07 5 = VI = {2y, 2*), AV = (2Ax, 4040 Then 23y = Ehs fmiplles
ewmbardm g Iz w0, then 2% = diy imqillog A e Oor y =0 However, ify =0ben gz, y) = 0, 8
conlrutiction. Sa A = 0and then glz, y) =8 = 4= 40/
it = = Y Mt =g = el = ¥ =21 Thos § kas pessible esareme Vvalues at the poins

{0 E/3), (42, 1), nnd {29, =17, Aftes avaluating J nt those polnde, wie find e maxinwim valis 1o be
SR 1) = doand the mnomum fo be Tl )= =y

JFA = g, then 2 = Ly implicy & = l:,.", il §o




SECTION 108 LAURANSE MULTIUERS © 2

B Slmphma g gl ) ot gt m 1w 9 ey, A0 - (A=" AN Y, ‘Phen @ = 256" implics
a-=ﬂn.‘-=$-tr'r—{l.ﬂ1m:'--l—y'=Ihu;ﬂiuy-il.E-ulu-r:ﬁu’lmpﬂlhpwﬂm:--rldr
h:#mﬂm':y“ uudz:r.*-dlﬂﬂ::d:—h.Hmlthmy‘hlupuinumih.tl:l.[:ﬂ.ﬂ].{t-h*:t-h}.
wilhlhﬂm:brlnmmva]uml‘fv._'lrl:i"'q-yl=lb=ing,.fi::l:—$§.-l:-g.5}=-§;=ﬁmﬂﬂumlﬂhmdunhlﬂ
(P S S B

o flaryg o) m B Oyl 10 e, pt) m e o o = 3 VS = {20,100,

AVE = (2he BNy TA) Then fdr = 2, 2y = 0,205 = 10 bmplyt o = 1'—.:.1 = %.lﬁllt - E. Bl

| r | =

ﬂu-“ “mm'n“ I:IIEE'E.:IH I:_I1 _3|—‘5} mf l'rla:.l.“n.um w}ﬂﬂ nF'rm ':2 = Fr‘ + I'i| - :]E 15 f:1 |=,l:||:| - ?'I'.I,
and the minimam s fi=1, <8, <8} = -70,

& [z pa) =B —de gl o) m e o 1007 42 b e L w80, ~4), AWy = (24, 204y, 24t
Thea 2de = 8, 204y = 0, 24z = =i imply = = %.u=ﬂ.m;l:=—%. Bt

g A
5===+lﬂ'¢|’+=‘-{-§) é—lﬂn,’u:l:-i-[-—-ﬁ-) - h:%ﬂ; WA = £ i f hos possibbe oxtreme

uloes a) 1h=‘pu|ﬁ_1_: 2,0, 1), (—2.0, 7). The maximum of fonz? 4+ 10pt & s? =54 Ji2.0,—1) = 3, and the
mdmamum ia f{=2,0,1) = =30

.Mz ) =iy plry o) =t 42" £ 30 =8 VS g ms ey, AV (BA0, ANy, B4a). Then
VI = AV implies & = (y=)(25) = (x=)/(40) = (e0)/(62) oo 2* = 25" and 2 = £y, The
et | TR, P 0 tmplies Y = 8 oy = 41, Then the popsilde poiats ore {1,-"1, +1, f'éj_ E...-"i_iL _ﬁj_
{-u..l‘"I. =1 ﬁ}. {v-ﬁ. ;- 'L-"I?} The eaxdimnem value of f on e ellipscdd 1s ﬂ!.un-.unmg when all

coardinales are positive of exaaly two we negutive and the mendiim i - ;9, ooctrreig when Lo 3 od the
Coardinses are peparive.

W flmyz) =y gl ) m P P ]l = T {doyt s Gy=ta? Qeatyty,

AWy = (DA, 20y, 30a), Then V= AV inplics (1) 4 = 8 = %5 w oy and A #o0on (20 A e 0l
ofie af fwa (hut not (hree) of the coordinstes are 0. 1613 ther 2¥ = gy = 2% = é The minimmen value of § on the
vphsere oceniry in case (2) with a valuie of 0 and the maximsm vabue (s gy which arises fram oll the palsis from (1),

that %, the prints (-.I:njg—.],-;hj {i;ﬁ;, - .-‘5,:].{1;11 -ﬂ,,—#}.

N fispia)ma® 447 4P gl ) m e g b= T s Vi = (2, Oy, ),

AVg = {2 dapt, dast),

Carse £ 13 2 0,y # Dand 2 2 0. then ¥ = AWy implies A = 1/(2:%) = {2 =12 o
eyt addr = lore - e giving the poinis {z—g.i—‘::g -a{gj Ei—gi.&'#.ﬁj-
{:ﬁ. -}'ﬁ—-!lﬁ:] [J:ﬁg '_'-’ulﬁ.‘_i?} all with an f-valise of /3,
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M PL K =R (LK) mml K =p - VP - |:1|||.I'."'I Ki=s e BT
AW s (A, An, Thennb{K /L)'= = bmand (1 — o)W L/ K)™ = Anand i A = g
ol KLY m = (L —ab{L/K )" norna/im{]l —alf= (EFKYMEIRY =" or L ow Ko flm{l = o)),
Subntituting lmo mL 4l =pgivea K = (1 = a)p/nand Los ogyim foe e mirlmam prosduction

2 O, K)o mloenk, gl K) = MR - ) o WO (mng,

AT e (HOBET R AL = abLS KT ). Tien -ij'-[’%} {%] mdboK " =g

L mol b BN AR K Kna_ 1% /1 2
ml:l—l‘?:l_(ﬁ} {'n"_'.'J = L‘-"I-“—I-'l] '"'d""h[ I w i, Hlence

= LS L '“:'" e _ Qm* =i il Qn!=ropl="
— bi{naffm(l —a)])" bn*o® Em“—’u“- b i==(] = p)l—=

(S

L P ET |

U Lt the sades of the rectangle ba @ and y, Then [{x, y) = oy, gla g} = de +dy = p = Vi) = iy, 1)
Mg = (25, 22% Then A = Jy = fo lmplies = = y ami ibe rectangle swith maximm oren is 8 sqeare wilh side

length +p

24, Let fx, 1 2) = #(a— x){a = y){s —2) plmu, 2} = o+t & Then
T s (=afa=y) (A =x), a0 =}y =x),=sl4 A =il AV = (A A A This
(1) (g =pie—z)={x—x)(a—=) and (2) s =)= s} = (a—xits— y), (1) trpdies = = o while {2)
implicsy =z 0@ e == pfd i the drinsiele Wit mpsimon aes |8 cquilateral

2 Lop flm, 2] = =[x —2)" + {y — 17 4 (5 4 1)", then we wan 10 minimiza f subject 10 the conatmn
plepslmery-2m=l V=M = (@z=2)3y= 13+ =21 =1
= {34/ = (4 + 212 = = —{A+2)/1 Substituting imo the Conslraing equatinn gives
Add Ak3 Ned
4 r R
comeapond o 1 minkmue, 0 the ghortest distence ks d e /(1 = )%+ (0= 1JF (0 1)7 =

=1 = JA+E=1 = A== goxr=1, =1 and ==k This mumi

M Lot flz,pe)=d" = (- LS (T ) L 397, then we want Lo minimize [ subject o the Comstralnl
prpsl=r-yg+a=4Vi=AVp = [2z- 1), 2y — 2, = — 3)) =2 {1, -1, 1), 30
= (A + 28 == A) 2z = (A& B) /2. Subsitating inio the COnSITIin equolon gives
Asd -I-.-"-+A-II5
1 2 x
w43 £l paint on the plane closest w the palet {1, 2,3) [s (hid %)

=4 = Ambmz=§jy=}]onle= AL This muest comesponal b & minimem,

o fimy,a) o fog® 8, gl gy, ) B egpy=1ml = T {23y 20 = AV = (=Ay, =A2, 100
Then 2r = 247 implies z = Dot A = 1 fz = O then gl v, =} = Limplies 2y = =1 orx = —1/fa Thizs
Er:—lymd!p:—ﬁa:imqﬂyl:i.‘y”=r2],r’1rr[.-==l.. m =l ifA=1,tenle= —pand Iy =—=
ipnply @ s (), 00 8 e ], Hence the puanaibile points are (41, 51,0), {0, 4 1) aned the mdidmn valie of f is
J00,0, 41} = 1, snihe pomts closest to the origin are (0, 0, =1},



