4% Losrvmﬁe muld \)\-QGTS

ﬁ'ﬂ\l\_ (Method of  Logrange mul tpliers )
Guen a dikferentioble Tunction fg2)  with o
Conshral  gony b =0, the edveme yolues caw be
foond 08 Golows 6 they  exist.
Step |. Selve the equatiowns f = A7y and g=o.
Step 2. Evaluake foxg,3) of ol solutions

Step 3. (ompave ol values fom  Step 2.

\maﬂw\uw\ = Yhe \omyes’r ot these valuwes

winimam = the smollest of thege values
* Explanation
¢ Av edrema, level curves cor surfaces)
\'
s, of £ and 3 must  be '\'uV\SQV\\‘_
£=) = vt and vy e qu\\e\

= vE=Avy

EO__'\'Q_ @) IV\ MQ’V\A l\g. \'ou\ «awnw Q\uq35 03SUMe -\_\,\q.\.
eﬁ‘\“few\e UQ\‘AQS ex-(_s\‘ ) Ta %ﬁv\em\‘ V\bweqer’

fhere  wasy be wno edreme valuwes

2) S\‘ep | offen twvolues \NeO\V:\ a\%e\)m‘



Ex Fid the miaimum volue ok ﬁ—{*% ov the plane
X429 T =9
Sol | Cloagrange wultiphiers )
(onstvotnt @ 2R¥29€ € =4 ~ X4 2452 -4 =0
Sev  fu )= etz and GUAy )= 24+ -9
Solve <f =Avy and g=o
3 (K290 = A2,2, ) ond 2ty +2~9 =0
~MOAK= 2A, 29=2A, \= A, 2Rt 237 2 =9
= A=), %=1, 9= 1, 22 Q-24-29 =5
The winimum volue 16 FC2.2.5) =E
Sol 2 (Remoying he constroit )

21195 2= 4 = T= Q-2
S Wrar2= Xyt Q20 R,
We fwd +the winimum of \/\LX."S\ = Xz‘\-ja‘\"“‘li’lj on R

1 - - - -
Smee IR T open , the wminmum 5 ab o criflcal ?o‘m\-_

= Yh = o) D (2k-2,29-2) =0 D X=l. 3=\,

3 The wmimum © Wl \) =|F

Note T#'s not olwoys ?oss‘do\e 10 vemove the Cowshvoint

M T way



Ex Tmd +he shockesy distone fom  the origiv to  the

cuckoce 2% + 44 4+ 2°=20.
go\ D?s\‘ance Qvom the oﬂs?w [€ J—;Qi- {Jc -

We £l 4he winimum of  Xeqx T subjedt o dwe
conshromy 2%+ a4 & 2 — 20 =O
Set {'m‘\.%) =x1+cfk- 7 and guﬂ‘%)zzx-wﬂ-k 2 -20
Solve vE =Av9 and q =0
3 (ak.24,2%) = A2 4, 22) ond 2XF 44§ 2-20=0
~oan= 2N, 294N, 2B= 23, EAY T =20
Case | 2=0: X=A, 4= 2N, 2AF 49 =20

D IN+4- LA =20 3 oA = 20 3 A=2

= %= 2, §T4, T=O.

Case 2 240 : 2% =2AF 3 M=\
AX=2A =2 D =), 1‘3:4)‘:4 2 9=2

27\+A<3-\-%1=>o 9 s =20 3 2210

S X=1, 9=2. ¢21Jwo.

{’(2(4.03 = 20, Ivu‘z,STo) = {'(\\2‘-— w) = I§
3 The wiwmam of  Foag2) =¥34%2 T (5.

= The chorkest distonce 5 [dis




Ex Find +he erfreme values of (X F8Y on we
dowotn S‘Nevx \o~3 X ‘31 €285

D s clesed and \)ouw\AeA.

We opply the Dxveme volue +heorem

with -\1(\“3\ = by +89

Sfe? \ . Bvaluote 'Fu“us\ o ol ortieal \)oTw\-g'

9l = (6,8) % (0i0) = no ceticel  QoaTS

S't'ev 2. Tind +he exfrema o& Qg&o\\ on he \pow\Ao\\ra
Sev g9) = x"fcug‘- 25 3 qULgI =0 ow e \ooundary.

Solve wf=Avy and g=o
S (6,8) = A(2h 29) and X3g-28=0

A 6= 2AX, 8=2)Y, Xxy =28

3 4
Ndo A x= 9=y (%)
L 1 |G _ LR -
of 225 m ot 22T M A= BN A=\
k) LI\

)\=\ Ld )(23. ‘3:4; X:—\ 3 X=“3)\3=°4’_

fo.4)=50, f-3,-4) = -5
Step 3. Compare ol values  from Steps | ond 2.

\Moxx’(wmm =GO, wminmum = -501




é_ \:TV\A the  wmmimum suckace avea ot o »rec\-amgu\ar
bor with veluwme |
So\ Wik %, ‘ewgth 9, height 2
3 \Volume = X‘S% =\
Curkoce area = 24 § 24T ¥ 23R

= fyu\%\q;\ = 2XY ¥ 24 T4 22X ond gury.) = X43 -\
Selve vH=Av9 awd 9q=o

D 242k, W2, 24 29) =M 4E K Y) and X42-| =0
M 29€2E= A4, XE22TATR, TG = Axy, xy=\
S Ay = X(29523) = g2A122) = 202 24)

S 2R € 2AT = 2AYH 24 = AT 2YR

2 Y4 x4 3
=) \,\j:(.x%:’zx =) i = j = "\
*Y 94T ZA

X4 =) D w=y= =\

The wmwmum 6 ‘(’C\\\.ﬂ = |6

Nore A\’rermﬂue\ﬁ, Jou Con vewmove she conshroint
M=) by w2 3o o Condidedng
2 2

- A2 _ 2 2
299+ LY TA2EA = Y 249 xg*x—jx = XY+ x+ 3

on +the dowmam %X, 94 V6.



