Optimization i Method of Lagmnﬁe Multipliers

Context ( “Constrained 0p7‘;‘m/'z—m%n)
- Problem  Aind max/min vals, for
funchon on restricted odomain.

: S‘I‘r‘af?ﬁﬂ :
N List of candidlate points
2) 'Pluﬁ in f “funchon
3) Compare & Concludle.

+ Applicachons :
- “ob J‘ec-h‘\/c " fanction F
- cohstraint condithon ﬁéc or 3=C

Ketj Ideas
. A ‘funchon on o ,

domain achieves a mox val & a min val.

+ Max/min vals achieved either at (n

of domain or Somewhere on

of domain.
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Lagrange Multipliers (Conce[;\-s\

Fnol max/min vals. of f[x,53=3x—23
Sub\jec{-'fo the constraint )<2+252=4$‘.

Ob J'ecﬁ'\/e Functhon
Constaint

Contour d/‘agram Hr f(X;g) =3X-2'5
L
C= 3%-2'5 = y =2 (39(—c>

e

Restrict domain b curve @ x*+ 2y’ = 44

s



\Nherc will +the max value be T Min val?

i

//

Notice © max/min occuy when
1
I\

Thoduce M%Illlarﬂ functhon 3()( 55 for
which +he constraint curve is a confur,

Conshaint © x*+ 252 = 4
Let 30(,133 =

Then constraint curve s the Z=____
contour for 30(,5).



Then, bﬂ desu‘an ,

35_1_

Va =axt+Uy
AL g, 7T
< —

o

And points on ellipse where

v§ “ ?g e. 7 = (scalar) V\g
T call this “A”

\ | [ / V. (lambda)

ZJL

Computations
'V =31-2f  Tg=axidyl
. VL= X?g means '

= A (1)

= A (2)



- Want points on the constraint curve
3= 22X (1)
2= 4Ay (2)

(3)

+ 3 equations & 3 unKnowns, but we don't
care what A /‘S,..J‘usf- want 7(&3.

— of+ten -hzj o  ellminate

- caveful not 4o
3= 2A%X (1
"2 = 42wy (2)

X%+ 252 =44 (3)

() = A= 3r (since 2#D, blc 3#0)

\

() -2 = Ll?\B



- Two condidate poirﬁ-s; " g

- Evaluate &
$xy) = 3x- 2y
£, )=
FC . D)=

- Compare & Conclude

For §lxu) vestrictol 4o curve x"+523'2——44,

Globel mox val. at

Glolbbal min val ' at

Method of Lagrancde Multiplievs

When oph‘mle'hﬁ Ob\jecﬁ'vc funchon &,
Subject 1o constraint of the form g=c
o8 Séc, use This method 1o get [ist
of candidate points on the curve g=c.

Note I constraint (s of the form g<c,
(i.e. we are restricting to a. region In the
Xy-plane), we must also consider Critical
points in the interior (9<c) as candidates.



Candidate Points On Curve 3=C ave
po\rﬁ-& wheve
vF=A7V .
A q . g=c } L.M

for Some real

number A
\%4 5 = 0 and 6 =C Ld[:)l\es no\—
cCurve has end Po(n-l—s (\-F ang) -r'm.0\

LOhg include points where —\7\3 =0°?

EX :F(X)lj) =X 4 Constraint : 82+X4—xg=0

pl)




Example Optimize Flx,y) = x"‘+—25", subject
o the conshaint X*+y* =4

Olajec*h've , = Pt
Functon ‘ :F[X)Ep X 25
Domain ><2+5'l £ 4
Totoduce % 1
Q g oy = £ +4°
Interior Boundary
XZ _I_.S-?:‘( L,_ Xz _,_52 = 4
\
Ceitical Points: TPoints where :
T E£(P)=0 VF=AVg (LM)
or or
. T§(P) DNE . Vg =0
(and g (®) < ) o

. end.points
(and 3(?) = 1)



O And Cr(“ﬂ‘cal Pom’rs in the interior.

Check ¢+ CP in (nterior x2+92 N

@ Additional Candidate Points on ’Bouno{ana/
3(><,35 X% +y®

(6 Vg(x)lfp =0 ° (& on botmdarﬂ)

_‘?3 (X’BB = 1 1'___3\
()
(2)

(3)



(b) Enolpoints of boundarﬂ curve <

(&) ¥§xy) = A ?3()(,5\ (2 on boundmg\
—VA:F(X,@ = T+ uay]
Vgloy =axt + T
X = AxA M

’-hj=&75?\ (2)
x7+52=4 (3)



List of Gandidate Points

@ Evaluate & at candidate points
Flxy) = X'+ 2y*

£(0,0) =
£(2,0) =
£(-2.0) =
$(0,2)=
flora) =

® Compare & Conclude

Moy val ot

Min val ¢« _ of

Example f(X)l{p = X+3y ; X2+52—4c§?

Let g(x,%) =
D Cri+. Pts. in Interior
_Y?T.F(X)'j\) =—/t *—JA



vE =07 vE DNE?

@ Add)tional Candidate Points on 'Bouno{arl,]

() ?g =0 % g=2
glau) = Xy’
?36(;5)——__ Lt

(N

(2)

(3)

() V§-= AVg & g9=2
vf =1 "'BJ\ 3 ?6 = XL +233
= 2xA (1)

3= 2yA (2)
)(7‘-]—32: A 63)



