MATH 10C: Calculus lll (Lecture B0O)

Today: Method of Lagrange
multipliers
Next: Strang 4.8

Week 9:
Homework 7 due Wednesday, November 23

Homework 8 due Friday, December 2



Method of Lo_j(‘onje MuH(P\\‘ers, One constcaint

Problem: 4ind Hhe moximum /minimum  of -?(xuﬂ on The

cwrye C ‘—\r\q* ‘\S ée‘(ihecl bj "“\Q Q,(Tu&'\'\'oh (I\Lj>:o‘
SU\_PPOSQ tha t *F is diffecentiable and C s Snnod;\).

Proble m so\uinj s‘h‘oj‘ajj:
2. Set wp fhe Sjste_m of eﬁu‘oﬁicms usinj the %\low'w\\j J(e_mp\cﬁe

VA (2040 = AV (XerYe )
3(1“3‘,) =0

3 Sole for x. and Yo (w\mj howe MULH(\D(Q Solu*(ovxs)

4 The \arﬂes* of The ~alues of & of Poir\‘|5 (lea) found above

maximizes § on C3 The smallesf of the volues minomizes £ on C.



More o bout S*ep 4

Lagrcmje_ muHiP\\’ers are used o find The crifical \DO\Y\"S,
The Fo‘m‘rs of [ocal minimo) moxime, oxe  critical Po‘m’rs(
bat ceitical Poln‘rs ofe not nacessarn'(j local minimo / moximno
S\LPPOSQ_ (To.Yo) oy (Xnyn) cue the Fo‘m’rs that satisty the
Lq_cerhSQ_ muH'\?liers Q_iuQ"'\'OY\ and -F(xo(go)é{:(l‘,xj\)&* é*F(xM\jn>
o if glty)=o is bounded Then (te.gs) minimizes £ on gtry)=o,
Giniye) moximizes { on j(mc)):o (we know max(mun exist )
o if 3(1u3)=o is unbounded  visualize and defermine uwhether
£ 32_*5 ‘Qtﬁer of smaller as (xuy) qoes to ‘m‘F(r\lJrS m(onj q)=o

o f 3(1\\33—-0 is ohbounded but we wonsider oh\\J o. bounded

Pcw-& D of it then check fhe value of £ ot the Qf\d\)o‘m‘\S
C‘Jou(/\éou\o) OS D



S’\Q_\? 4 of —he l|est ex&m\:\e
Exo.m?\e_ Use the method of Lo.rjomae, W\U.H(P\ie_(‘s o find The

minimum Value of f(ry)= Xruy-2x 48y subject 4o

fhe constraint 243

Steps =3+ Poind (51) s the only solution to e
chcarcmae mu\Jri?\iers ec‘u\cﬁior\.

S‘ve\: g Whet is the mintmum of P(xku}) ~ 3(1&3):03’

\S I*Zj:_-[ bOULV\C(Qé f)' x+2j=f}.
~ |
B




Method of Lagrange multipliecs
Example Maximize “F(x\j>= x_(l”'l\ji—\) su,b:\ch{ to f’c‘jl= (.

1 Mosxamile '?fi«‘j) =1(:0'c23’ —\5 subjec"( 4o
2.



Method of Lacjranqe mutipliers . Co\ob—DouS\qs fnction
Coum\j‘s Proéuc+i0h level s qiven by the Cobb—Dbus\QS
-Foﬂ'mdo. -F(:x(uj\: 2.‘3’10'“30'“‘ w\nere X S ‘(\\z ‘&o“d nam ber

b{ \Oklbor (’\owrs | ovr\<?L 3 Ve\)(‘&su\‘\s 'J(\\Q “WIO&\ C&PKJYOJ ‘\hPuJi—
Su??ose 1 unt of lobor cosis o $  one antt of co\?i’xm\ costs
so$. Use The Laﬁra_nje me'\P\ius methed Ao find dhe mayx

V&\ue 01C “F(’Lj):lsxo'“j&ss Su\O\jth( -%o buése‘\urj C,OV\S’YCQC\V\JF
of 5000009,

) Set Lp e Sj&jm\rv\ ot ecIu&{‘lonS:



Meﬂr\oc\ o{ Lacjrcmqe Mu\‘\{P\iets, CDB‘D‘DDUB\% —Func‘(‘l'o'/\

3 Solve the Sus{cw\ (>k>



Method of L&cjranqe mu\‘\{P\iefs. Cobb- Dbufj function

_ 4S000 _ _ 44000 _
= 2 =SS ‘j-— g SSoo0
4t The condidote for fhe moximum (s (s625, sS00Y

\S ’h\\s G.  Mokimum  of Gl MR (AU ()-

Consider the Lunction 2-§x°'“§j°‘ss on “lhe buéje-}arj
constramt [ine  Gox + Soy = 500000 -

£ caon on(j honve either one mox on This fine o onhz
M on This  line. ComPu_Jre “he value of £ af ne

endpoints © x=0 . y=(oooo  and Y=o %= 12500

Therefoce  Ahe Pro&ud‘iovx s momied with sc2s onds of
\Q\)or and §€00 wnts of CG.P\{-Q\



Lmqr&no‘e (Y\LL"\'{P‘{QfS in R>. One constraint fLunction

ComVPCLV\\.S‘s Producjr{on level g Si\lan by the Cobb - Douglas

0.2 o.k _o.y

‘g\une*{or\ -F(x\kj(2)= X \j

co.vijﬂx\ L2 1S aduqr‘&ilir\a, Suﬂaose 4 unit of labor

costs 4o$ ,one unit of Qo\PiJro.\ costs S0$ | one wnit of
m&\lu*{zihj costs 100F. Use qhe L_era!r\je mu\jr\'P\(ers method
o find fhe max value of *F(xuj‘%\ Su‘ojecjr to buclg]ejrmrj

Cwhere X s labor, Y is

constronts  of sooooo &
i Objed"\\fe Lunction : -?(xuj,z)-— < 3“2“
Constraint  function : 3(1\3|z):
2. Com?\de 94 ond vq and sed wp The eﬁuoﬂqns&

‘Fx b 'Ffj = 'Yz—'



LoLOSFOJNG‘e_ mu_H\‘Pl\“ers in  R>. One constraint function

OB:\QCH\IQ ’Func_"'\bh: 'F(x“jui)‘ .I.. 'jol«%otc

Constraint  function : 3(x\aj|7,): 4O x 4 Soj +1002 - S00000 =0

[—:ﬂuox '\’iOnS )

So\\le_ '\'\\e Sj&'\'QW\



Laqrano‘e W\LLH\'PHQFS in  R>. One constraint function

Plug

\\\\\ »

F

7

x

4 The candidete Jfor the maximam s
Min /o /scxéc“a Po‘m—\ R



