MATH 10C: Calculus lll (Lecture B0O)

Today: Method of Lagrange
multipliers
Next: Review

Week 10:
Homework 8 due Friday, December 2
CAPES

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



Lagrange W\u_\Jr(P\{efs in R> Two constroinis

Problem: moximize /minimize (x4 2 )
su‘ojad o g (uyg2) =2
h(xyg.2)=0
Problem so\\;iha ngrq\-ij;
£, Defermine The obje,diw_ Lunction £ and the constraint
LuncTions 9 and  h
9. Set Up The sdsjyem of ecsuo\Jv(ong
VH(xe o 2) = A Vg @eys 20) * Ao Vh Borye,20)
j(xeoj.,\z.,)-o o h(xeg 2) = 0
3. Solue fhe gjs‘mv\ foc X Yo2a (may hoxe mulfiple sslations )
L. Deferming which of The points s mox /rin | (i emﬁs)



quro.no‘c mwljr{\D\{efs in R Two constroints

E_xocm?\e, Find the closest Poin‘r fo The OV(S‘\h on The line

on intecsection of he olones 2x 412223, Sx+Syi?z =29
Find the minimam of £lag2)= 2y +2”
Sub:\ec.’[ Yo  2x rye22 =9
SXt §3 t+z = 29
‘F(i(jlt) = 11+j7f21  9(9?) = 2xveyr23 -9 k(x‘v.z)-_&rfjnz-zg
2. Sef U Tha s:jsirem of equations:

24 = M2+ X2 S
fx =2z 4472y  h-22 Xi \ -

Jr =2, 9y=! |37==2_ 237’;"”*?
2 = -2+ Ay

=S hyms, he-3 T i
Zx+tj+22=‘j

S xx 5&3 *+2 =29



Lagrange IY\ULH\‘PHQFS in R*. Two constroints
3, -21__ M2+ XS (Y
SZJ:N-H Ao-s (@)
22 = A2+ A-F ()

2x+ryr22 =3 (&) (x27) 2-2x + 24 #2-2% =18

'Sx«- ng k—?‘} :2‘3 (S-) (XZ) S - 2x *S'-Zj-\-'-)-l’{; =38

2-'(2)\\*§>\7_)+()(\*‘§>\z\)*2-(2)\\ ’c'-{-)\zw = 8
S (2ArSh) ¢ S(Aesh) «7 (24¢ 7)) =58
E LAt Ok + X ¢S X « 4 )\, &b =18

10 N, * 25 A2 ¢ GA 428K, ¢ LU}, + 49 A, =58

1 )\|'=Z.
{3)\\41‘3)\1—«(8 205 +30), =40  A=Z73 A2 Aoz o

297, +99h =58 29(2- 2A.) ¢k -s8 £8 ¢ (1. 99) hu=s g



Logronge mu_H\‘P\\"ers in R>. Two constroints
G. Min Moy
£z = 2% P2 =9

s the set defermined bj 2% +y+23 =9 ond Sxt§y 72 =29
bounded 7 Planes are  nof ?m“—e‘ - Ahete nkersection

s o [ine

Row does P(xxﬂ,ﬂrl’ffn’ behone as (g t) tends o
infinity alony dhe line ]

£ (101(}) dends to ‘annHj Cin any direchion )

Q’l"““j H lnee fn Laga) dends fo €00 RN

Conclusiont (2, 12) 1o fu ?o‘m* of (absolufe )

VV\/\\’\/thLV\/\



MATH 10C (Lecture B0O - NEMISH) FINAL 12/5/22, 11:30 AM - 2:30 PM, CENTR 115

Name (last, first):

Student ID:

[J Write your name and PID on the top of EVERY PAGE.

[0 The exam consists of 16 questions. Each question has only one correct
answer. Be sure to completely fill in the appropriate bubble in the bubble
answer sheet.

[0 DO NOT REMOVE ANY OF THE PAGES. |

’D No calculators, phones, or other electronic devices are allowed. ‘

[J You are allowed to use one 8.5 by 11 inch sheet of paper with hand-
written notes (on both sides); no other notes (or books) are allowed.

This exam is property of the regents of the university of California and not
meant for outside distribution. If you see this exam appearing elsewhere,
please NOTIFY the instructor at ynemish@ucsd.edu and the UCSD Of-
fice of Academic Integrity at aioQucsd.edu.
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