
MAT226 Lecture 18 4/1/206

( Lecture 17 was the Midterm Exam , on 313112020)

Lagrange Multipliers .#
Q : what for ?

A-i Constrained optimization ! ←
Find minlmax of functions
with certain constraints

Example: Find the maximum and minimum valves

that f (x. g) = x' + Ay't 2g assumes among
the points

that satisfy x't y
'
-
- 1

.

Constraint : x't y
'
=L → glxy ) = x'ty- I

Targetfnton : 81441=5445+7 nYffa!I
. Compute gradients of flxiy ) and glxoy ) :

If IX. g) = ( 2x , 8g -12) , 17g Gig) -- ( 2x,2y )

2. Solve the equation Df = 10g where TERI

{ If, I } :{
⇒ 2A - e) x - o ⇒

7--1 or x - o
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If 1=1 : 8g -12=1 . 2g ⇒ by = - 2 ⇒yIH
Hence

, from the constraint : x'+y'=L
⇒ x'tf - I ⇒ Eef
⇒ x=±2Tfa

Candidatepoints ( GI , - t) , f- SI , - 3) .
(so far)

If X -- O : from the constraint : 545=1 ⇒ 5=2
⇒ y - II .

' 9. coil ¥5-1 candidefepoints : 6. H ,
la -1) .

Ape! ther.
there are 4 candidate

⇐ -⇒
• ion PE . - tf , f-¥ .

- II. Cattle -4 .
3 . Compute target function ( fkn ) at each of the

candidate points . The largest value is the (constrained)
maximum and the smallest value is the (constrained)

p.FI?IITIq+qyy.zzs7flo.stauEiz-ETEimm
fl-F .

-5) =⇒←mEk Ha-4--41-15-2=2
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tnswer: The maximum valve is 6 ( assumed at (Q1))
the minimum valve is Zz ( assumed at LIF . -ID

Summary of Lagrange Multiplier Method .

-

O
. flxiyl = target function
glxy) = c constraint

1 . Compute Tlflxiu) , PgHy)

2 .
Solve the equation Tlflxy) -10GW , AHR
( find all kid that satisfy it for some HR)
→ "candidate Points

"

3 . Compute f at each of the candidate pants to
find largest /smallest values (these are the
constrained minimax).

g. why does this work?
of points in the direction98 ftp.iqoft of maximal increase foot

→

Of → Og÷maT¥¥%:mlotus .

""
Of -10g
tho) of - I =L (constraint)
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ExamplefromBusin Cobb - Douglas production function

for a company is flxyl
= too x④y④he

"output

( GI
units of labor ($1501unit)

elasticities"

units of capital ($2501 unit)

The total expenditures are limited to $50,0001year. How

many units of
labor and capital maximize production ?

Target function : f Kay ) = 100×3/4544
Constraint : 150×+259=50,000
-

glxiy)

1
. Of (x. g) = ( soo Z

,
x

- ""

y
"4
,
too x

>"

if 53/4 )
= ( 755

#'
y
'"
,
25×3/45314) .

Oglxiy) = (150,250)
2 . Df = X. Og

ta:
'

II:: ÷ :: ⇒
"⇒ x'

'

' '"⇒I
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Substitute A- xtlaylkl into the 2nd
equ:

2/5×3145314 =x-HajH.aso.si#yH4x3l4t44y-3/4=5×44 - "4yH4 → x g-
""
e- 5yH4

×=5yT← rxelatonodngbetwneeded⇒L
To find values

,
use constraint :

constraint : 150 X t 250g = 50,000
-

glxiy)

150 ( 5y) +250 y = 50.000 ⇒ . . . ⇒ y = 50

Candidate point :(ago , so)
thinking; so]

3
. Compute : f (250,50) = doo . (250)3450114 is the maximum .

levelsets
of flxiy)on *: :::S : ::*

.

optimal point
( maximum production)-
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