MATH 10C: Calculus lll (Lecture B0O)

Today: Method of Lagrange
multipliers
Next: Review

Week 10:

Homework 8 due Friday, December 2

capes G5/

Final: Monday, December 5, 11:30 AM - 2:30 PM



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'\?li@rs Q_iuQ"'\IOY\ ond  {(204.) ¢ F(L}j\)S" "'F(xnl\jh>
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



Method of Lacjranqe mutipliers . Cobb—DouS\qs fnction
Coum\j‘s Proc\chﬁon level s qiven by the Cobb-ij\Qs
-FochJo. -F(:c(xj\: 2.'51_0“36'“‘ w\rxere X S ‘(\\z ‘&0"(1_\ nam ber

of labor hours  ond N Ve\)(‘eser\*s the tofal caPﬁOJ \hput.
Su??ose 1 unit of lobor cosfs uwo$ one antt of cQ?i\m\ costs
so$, Use The Laaru\je multipliers methed Ao find the max
volue of —F(I\j):Z.S'xo'“f'ss su\O\ju‘( 4o buéae-\urj constracin
of S00000$.

4. OBSQQJ\NQ function 15 & the consteaint 4o + 59y =500000

3(1\%‘): 40X 4504 ~S09000 | X 20,420
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Meﬂr\oc\ o{ Lacjranﬂe Mu\‘\{P\iets, CDHD’DDUS\GS -Func‘(‘l'o'/\

g 0.
Bz g (3) =hesAe O

.‘_\_ _1, 0.4
(x) s (3) = nso ik
KO +s'oj = S0000° (’5)

5 Solve The Sas{cw\ (%) -
0.¢§
ooy. S (3
(\\ ’ A= uo -8 (;) (7’3 P SL-\—SQ<
_i(i’_ 0.CT \ X
ailz) =av (ﬂ Sk ug_-z-s%y: Gs
: T

(j: (‘_‘_i xX_
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Method of Lagrange muttipliers . Cobb-Deuglas function WpiRy pime

(Ou‘js)
_ LS 000 _ _ 44000 Ko T
X = 2 =SS j = T“ = §SSo00

¢
J
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4. The QOJ\Q!(CloC“Q {or —“\? MM (S < Se2S S—SOD\ - ’ 1"5
\S ’h\\s O. \’Y\mx;kv\u\W\ of G. W\(V\;vv\uw\()

CO‘(\S.\AQ(‘ '(\\& ’?&LV\Q'\_‘(OV\ 2_310-“930.“

constrom T line 4oy « Soy = S00000 -

on /“\Q ‘Ju (ije'fo;(“j

£ con on(j hove eifher one mox on fhis fine oc ohe

M on This  line. ComPu_Jre “he value of £ af ne
Qr\APo{n‘\s: X =0 (Y= (0000 and 3=o,x=\2§oo
£(0.10000)=0, f(wsod 0)=0 < £(s62C lgSoo):z.c-(seLso)ﬂ(ggof)“
Therefoce  Ahe Pro&ud‘iovx s momied with sc2s onds of
\Q\)or and o0 \LV\‘\'\'S b{: CG.P\{-Q\



Lat:jrano‘e mu_H\'\DHeFS in R>. One constraint fLunction

ComPav\\S‘s ?roducjr{on level g 3i\lan by the Cobb - Douglas

Q

‘g\une*{or\ -F(x\kj(2)= X
CO_?\J!C\_\ 2 (£ Qduqr‘&{lir\a, Su_ﬂaose 4 U.h‘\'\’ 0{: ‘Qbor

2 0. . . .
joqfu ,w‘nue x is labor, y 13

costs 4o0$  one unit of Qo\PiJro.\ costs S0$ | one wnit of
0.&\!1("“2‘17\3 costs 100F. Use qhe LQj(‘oJ\je_ MLL\"'\IP“Q(S method
Yo find the mox value of Flxy,2) Su‘ojecjr to budyetary

constronts  of sooooo &

(2 O
1. OB}QCA‘NQ ’Fur\c_"'\‘OY\: -?(14.!'2>.__ f.zkjo.uzo.w ( gio \

Constraint  function : g(x§2)= 4o 3 +50-y +100 2 -500000

2. Com?\de 94 ond vq and sed wp The equoﬂqns‘.

0.2-0.6 0-Y 0.2 0.4 -06

£y =0.2f'8(j°"1%°'(‘ \'—‘3:0.‘!1 § 2 f.=04x y 2



Lagrange multiphers in R>. One consfraint flunction
OB:\QCH\IQ ’Func_"'\bh: ":(1“1@)" .I.. 'jOM%otc

Constraint  function : 3(x\aj|7,): 4O x 4 50\3 +1002 - S00000 =0
3K=L\O‘ SJ:SO . 13 = (00

Et:tuujrionSt OZiogj“zoq A-4Q ()
.6 o4
0.y X j° 2 = \-5Q (2)
—0.C
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ngranﬂe muH\'Pl\"ers in  R>. One constraint function
P\Uﬂ 32-33 A 2 - 20 A into (Lg)

&
0.2 §0 X 0.2 oo

4O - t ._“,‘1-9'_“‘ + LYo o
S0 AL 100 - ~— T X $00000

40X + §0x + 80x = SO00QD

200 x = §00000  x= 2500

890
3_g—° .2800 = 4000

E\\\\\m

80
2 = o6 . 1500 = 2000

x

4 The condidede For the moaximam s (2500, 4000, 2000)
Min /nox /saddle \:010‘\7 Qn\j one oo tical f‘a\w\‘( e 2
9‘\ o &ouu\éwj (1=Opr3=0 or é"o) -F—’o<¥(2§mmooo,zoao)
((orefore (@508 koos, 2000 ) s fhe poind of mamiwnwon.



