
 

cont'd

d to

then 2 29 0 29

sub into 3 295 Ezy y y 9

y 3 check

Hence X y 253 B 253 13 are the

critical points

Comparing the values 253 25

max value of x condinates is 213
at the point 213 13

eg Find the points on the hyperboloid

xy yz Zx 3 check it isreally ahyperboloid

closest to theorigin ofa sheets

Sohn Let f x Y Z
2
42 22

94,9 7 Xy yz ex

Minimize f under constraint 9 3

Consider FIXy Z d X 5 7 Nxy 97 2 3



0 7 2X NY Z 11

0 35 zy X X Z 2

0 25 22 Alxty 3

10
3 xy yz 2 3 4

If 1 0 then 11 2 3 X Y 7 0

contradicting eqt 4

So NO

Then 41 2 3 Y Z EX 151

z Ey 16

y Ez 71

5 6 y X Cx y Hf Xy O 8

7 6 y Z faty E 9 2 0 9

If 1 35 0 ie 1 2

then 5 6 F 9 2 0

0 4 9 z 49422 21 9 YE XZ
49 22 6 by 4



which is a contradiction

i 1 2 0

Then 8 9 X Y E

sub into 4 3
2 3 I

x y Z 1 1 1 X 1 ifyou'reinterested

11,1 1 f 1 1 1,17 3

closest points are 1,1 1 8
with corresponding distance 13



Lagrange Multipliers withmultiple Constraints

let f g i 9k RR be c functions CREIR open
I
S I Ed gilt Ci for it k

Suppose

y
o d is a localextremum of f m s

FgCal Igala are linearly independent rectus
Then

If a I Ii Fg aI gild Ci I toask

for some Lagrangemultipliers Ii in ER

Same as I constraint

Findingextrema of fix withconstraints gilt Ci it k

Findingextremaof FCI is D FIX É defGetts Ci
without constraint

but more variables adding di as newvariables



egl Maximize fixy Z Ray z
on the line L 3441

ink

Giventhat maximumexists
Sohn let g Ny 21 2 4

gal x y ZI ytZ
Maximize f subject to constraints É
f is a degreepoly

I 91,9 are degree polynomials
5,9 t are c

Fg 2 I 0

5g o I s
are dearlyaidependent prosit

consider

FAY Z N Az x 24 z d ex y dzCytz

D BE 2X 2d x d 111

É t

Ig zz zz iz III Z

flyI 0 35 2x y

O EE Cy z y Z H



1 3 subinto 2

22 2 6

4 5 2 y Z 7

sub into 6 4 x 2

subinfolt y Z

max occurs at 4

with value 3,43 5 35 2145 E
check

e

eg2 Find the distance between

the hyperbola E xy and
19,0

the line L 44
solu let

f x y U U x 414 y v5

Minimize f under constraints

914,4 6,4 Xy

9214,4 4,0 4 40 155



7g y 0 0

892 10 0 I 4

79,4 79 are linearly independent

x y 10,0 Canyouprove it

Consider

Flx.y.nu 11,12 x aug 05 1,1 9 1 delutter f
0 3 21 4 Ny 11

0 35 2cg 0 Nix 14

0 345 21 41 Az 13

10
256 219 v 4112 14

0 3,4 Xy 11 15

0 3 4 40 15 161

Case If 11 0 or 12 0 then

U Y U

subito 6 49

subinto 5 4479 1

492 1 9 1 0 has no real solution



Case 11 0 Az 0

Then 3 41

4 49
1 1

sub into 5 4y y y

i x y 2,1 10,01

Then for 44 0 152

together 6 4 40

a u 0 check

Similarly for 3 1 we have UN 9 Ex

Comparing the values 12,1 0 disk check

1 3 1

check

distancebetween E and L F check




