Lrgranee  Multieuigas
Owe ool s *o Hnd Hhe extremo of £(x,v2) Swbject 4tp a  Constraint

’ condition 2(x,v,2)=0. IT¥ f has on extreme vehue b P = (X, 4., 30)
“Then e cove TU) = %), $&), 3H)S compored with £
will hove an extreme velw ot 2,  whee Flt)=(x,, 0, 3,) hus

- flanosll-E g g xg)

= () (p)s 0'(t) =

L T e s

On Ha other hand Hais curve can  alge be Campo:d with 2

rry {%(x(t)\a (k))] = ?3% 335‘% 2 %2 & =09)- 7 = A.(& )=0

Odnere  we %0)6‘%6(0 slnca Q(xv,2) 312’, Hons we olts ho.ve EV%)(P)' /[iu!:’ 0.

7Z‘ef€1€f€ we dledlswe M Vf = AVY% ob Ha extremum.

!—N\ETHOD of LAGRANGE NwLTwPLIERS
ASSu.Mm Ahet £ (xy,2) has Mox /min  Valwes on +he suefue S (x v, 2)= ,%

with V°& # O we can And dhem o Follows
(i) set Vf = AVY  and ute G(xv3) =48 %sfm,:t.'ﬁa
and And  sol®%. :
('&l) evelwadn tha sol™% From (1) +o see whaag —F &JH‘MM :'i‘s an/mwx
W £=fxy) and &= 206N =k then do the same, gk with 'Z-cltmﬂ
L OArack\ew{kQ v ‘J

'(58‘7’7 ﬁ;() -F,(x,y) = XYy $ind ex{r:ma of{ on e e//])_ce _g))_<2+ 2_)/2:.1‘
T dentiby thet  2(xv) = Xfo + %5 = 1. Considun Hhum |
VF =299 = <49,x> = AN, ¥
= Y4 = 2% and X =A%
> 4= Z(av)
> 4(1-%4) =
= %Y=0 or A=t Q.
, "2
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Eg:./ contvel | Werye Mef&/ #w;b %;C) or A=22 g-re/c/’fﬁé eﬁfrema/ o
M Hhern  X=2% and Se X=0 ar weld budb (0,0) ﬂﬁ+'0ﬂ@fifp£e,

27N

A= 2 X = 2% and Y% = 2x o la, Y= -‘.ZX
X% ¥ 2 . x2 2
T T T o gX = o xX=4

Y
S X= A and B2 L(ix) =d] se (=2,-1) o (2,1)

F-2,-1) = C2)-)=q whie £(2,0)=720)=2.

Az-2) X =-29 and Y% =-2X  Hueoh it 4 = L x
x*, YPo X, x?

r—

- 4 .2 : =
% & g Ew T@NTd A R
“XEE2 e 4= L(FX) =71 so (-2,1) or (2,-1)

P20 =2 whie £(2,-1) = -2, |
The exfrema velass ace 2 and ~2. Tha mox is 2 which s reoched

_at (-2,-1) wnd (2,2) white tha min. ic obhuned ob (=2,1) and (2,~)).
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Wow can  opprectots dom “he gremertry why ﬁﬁmn%z{: Method worked here,




Eind the Ipoim‘ on the /a/mz 2 = X+9% +hed s

c/oSe:{’ ﬁ %e Po"”f (I/ // O)- In other werds M1201927 B€
./\f(X,V, 2)= (X—/)a+ (:9_/)2+_ 32 S‘ué}em‘ to 9(X,93)=Xx+9—-3 = O.

VE =2A9% = Lalx-1),¢-1,23> = 21,1, =1)
Z2(x-1) = R
= {2(%9-1) =2
2% =-2
2 Ao = X-| = Y-l.= - %
= X =Y% oand > = |1-%
= Sha T =X+% = 2% = I-%
S 3= Hws W=3 =X ad B=|-ls = 23,

He closest poink on the plang 3 = X+
o He point (1,1, 0) is (‘/3,'/3/2/3)

;{dr Chech owe answee @y.amgfrica,é%:

S a0 V= (0 - T,

v ‘6 A .‘f"f A Y ' BN
e v 3y (G5 ) = proja (V)

xv2)= (,,0) = (@)1,
Wwe é}.\;-} caed o fnd o Normed of Hha p{a’wc and

o Po‘\\* on ’V}\Q FEGJ\Q, CL\OO&& NN = < !I ]I..l> [ 9
%qj) lﬁt{—%‘_<\, !l —)> and _"-"Z — <O/ O/ 0>' Hen@/

~—

V= (1,1 0) .
] s ' N /\ .
proful¥) = £ <1, 1-i>= <11, 0o = &A= F<u1,-1

(1 ) profa ) = (1,1,0)= £(1,11) = K‘/s/ /3, 2/3W

Jhis  war our mmife So/% we vied in Fhe eacls pofﬁa'n
OTC 1%/3’ CMA(J@/ —Me closess /90/'?11/" #Q/Zr on the mmwf /m.e

Connecting Hh point  and %Qp/me.
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Egé; A recﬁnsz/ar box W"%od a lid i Mecle f"/om /e A

Sg(vwe un 1S of mafef"«j, Fiad #\2 moxmum Velume of sruch a box.
~Thed s moximize V= X93% YW‘J'CG} o 9 = IX3+29% +xy =13,

VV=27% = 4% %% x4)> = AL 2% +%, 23+ X, 2x+2y>

%3 A2+ y) = X9% = (33X +yx)
X¥ = 2(2%+x) = x93 = (239 +xy)

X% =R (2x+2Y) = x93 = 2%3_33) =2(12-x9)
u:lh;_ S = 0
Thee 2(3%X+x9) = 2(2%9 +X9) =2 (12~x9). We can
Aiuids 59 A sihe A=0 = xy3=0. Mfe #Han
PIX XY = 23% 4+ x4 = 13 -xy
= 2%X =239 D X=Y%  (nke =0 is ot vehid velee)
Next  nohie %'g/+><%=;;«§+2-3%/ = Yi=2yz : Y= 232
Then  7x% + 293 +x9 = 437+ Y3 + Y37 = j23%= )5

P il

Henc& (%’ == i’l, Our m«fen;./ an/?‘am?ef Pyn /00.(‘/’/7}/@ /3’?5’/%_{
o T=1| here X=9=23 . )77\4 box is 2X2x 17

e

Kemod - %ere are a Camp(e ex«m/wﬁa /n gonr dext I heven't shlen.

% be: In Hha stadey of ja nogarn Wechunics i ona  heus
m( constraint % 2 o #»ZT 2/::# tan be fmp/emwaé 6;, m{/,;;‘; 29

o He Man%(o\n, i S i"']%’ Then one finde the
eg('“s of taehon and oD the  end PvaA 2 =0. Ian thet -H\eo/?,
Yhe j.:mé(wiezz wadHplters A ort fand +o be the Horces
/\M }o  muointain Yhe  Constraint eg\,”'fc on the Woton of

Yhe ?Y\.\asfcwo %ocha. Th i one of Yhe mot bewntifd ¢ haptees
in Clossiced M&‘\Mﬂfc.i’ toke a cowrse to gee Hhis in Soma cletonil ) or

: bw% an old CO?‘@ O‘F Goldshm's Ciwfﬁfd ﬁN\CchwerCS«, ‘VETS filee QHDI, H"S a C%M‘S“u'c_‘

T sheton the  method on e noct oy (not cey? 4opic)




D igression: fooguny Molhpliers in _Clossical 7llochuniecs
Z ou mey z'gfwr’e his b 4 Gou wish. The Laara-n?"an ra C/af{f(J
/-Tech“ma s the fanchon L = T = U where T = Wineh:

ey ord U = potenticd ererop . The e?,"”ﬁ of mepine

’)Co//ow ’)Cfam ""”’“1‘7"/'2//: A : ¢ ey , : ; )
ace called +he Euler '2"&‘3 fa’;:fm%’{/{ /Fon T /p//ﬂcf/éfe) nd

d ( 2L oL ceplaces Newhn'
— L= = = = G P ¢ 1] L‘W
dx ’3%) % O ( Con CeP'hM-U‘a/ enerww )

not force s pr"n’mw‘a

<

Te \mpose conctrainfs one ma
add l\o-ﬁdfcmg}z /ﬂw/fi'f)/ie s to en COG(J. ‘Vhdif wn!/'/al'nfg'. Z'// g drety
woith  the S(f\f\p\x PEr\dU\ lam 3 the constraint I8 =L ol vf: r-A=0.

sl AL LA L L
l“ 7y o2 ° 2
9\ | T:_Z'-m((‘ +r29)
1 O\F
' U = —m%rus‘e
\
| m - Mo, 2m2
L = Z(r*+r'e )+ mgres©

— Thewm +he -\-eolrmig{u\o. of kwxﬁmno«t N\w\i‘ip\iu: odds the tem enthe RHS

i(&) -2 =g WE —me §-mos® = A Logrange 3
d+ \ov 20 Rar = ~ © 2 M\A\H%Tfe,é

a%,,(%%})—%‘:e =0 = -di—_(mrzé)+ morsinG = O |

Then we have the ’ﬁ//@wa’ﬂ; eg,ﬂ’i to  salve, Suéd'ecf‘ 7‘:__1:_:-:_)?
W?F-’)’r]l"éz-m@wg@ = A | |

d—%(mr?éz) + mgr"sfne =0

This eXam/oLe is hinda s*///g) sinee Aha Can.(//atvnf /s fe ,f,;&',i#j‘ or1cR

we opply =1 we bnd T A= -ml& 2mges@ and +the eg”

| (ﬁi(mﬂzeoz); mg}?sina = O . hese can

be sdued For smill © whoa SINB =Q, T+

Con be Seam Yhoh A is the Focce thad

onforces ¥he congteaint = Q. Ge,\er“ﬂ?

Lmamnoxz N\W“‘fﬁﬂlf ollow wvs +0 Salve Ahe

Q,Qfm-‘ D{ mohon 3\,\\-;'5304" do Soma %Qome’rn‘c (evom "'\r?\ne depenﬁmﬁ)

Cw\g*(ma—‘t \)J/o Knowin Ahe —g)r(e_f ,H\,d) Cawnse 4«}\@ m‘ﬁ‘h‘oh +u - |
‘Yé‘m% s YKQ medrod shoux whab 4he focces are,

Con shrained. Neot




