
Lesson 17 : Lagrange Multipliers (15 . 8) - Not in
Announcements :
-

* Exams on Feb 25th (Wednesday exam L

in ELLT 116

at 6: 30 pm

* Instructions

seating chart posted on Bright space

study guide &
* office Before Exare 2 : Today& 9:45AM-11: 15AM

Monday
Tuesday , Wednesday 32:45PM- 4 : 15 PM



Warmup example : Constrained Optimization
Find max/min ofy on the Curve①xy = 1

objective substitute Constraints
y = u ,

x+0
findryx/min of gu = with,to
Do not have may

aswecanmaea we want

g(x) = 2 -z = v u=
d X

a= 1 n= - 1

fis:e fig:e
y = 1 y = - 1

(1 , 1) ( ,
- 1)

Minimum occur of (11) & (11-1)



LagranMultipliers
n

fixyl=*+T or the Curve g(x,y)== /
- -

Level curves Hyperbola
are

circles of
l increa sing

Radius

Hi
-1)

* if you more along my = /
8 from P .1) 3 (1-1) you reach

higher level curves

Observe ! level curve & Hy =1
& tangent is

narallel

Ball: tangent↓ Gradient I

=> Gradients of 39 are parallel at 1111) , H : -1).



f(x ,y) = x+y2 g( ,y) = My

F = (2x , 27 g = <Y ,
x)

- F(1 ,1)= [2 ,27 Ig(1 = [1 . 1]% #f( ,-1) = 5212 EgH,= <+ , -1)
·

*Ef 3 Eg are parallel to
each other

* If 3 Eg are Scalar Multiple
of each other

#= xE9 at points of
max /min



Method of Lagrange Multipliers
Findxlmin of fix

,y ,
z) Subject to g(x,y ,

z) = K.
u -

objective contvaint

① solve the System of equations
If = X &g us (fu , Fy ,

Fz) = X <94
, 93 , 92]

① fu= x9a

I
And all
possible⑪ Fy = x gy (x ,Y ,z) 3 X⑪ fz = xgz Satis fying the
four# g(x,3 ,z) = K equations

② Evaluate fixy , z) on all the points
Highest = Max.

Lowest = Min.



find maximin of Fixy)= 22y> Subject to city:
Last time : Cy no Y=-
=

18 Sin fixib)
g(x ,y) = x (1 -x4 = zx=)

Ssolve for
[i]

critical points
(1.0)·

· (1 ,
0)
f ,0) , 11 :0) ,

(01)
,
10 ,-1)

Lete verify this uning

- Lagrange Multipliers



find maxmie ofy Subject to
Ef = <2x

,
-2y] g(x,y) = x+y3

Eg= (24 , 2y)
Solve : G= X21@ ms (x-11 . (2x) = 0 EX=1 OR X= 0

ty = xey / ↓
plug in

=1 -

zy= 2y
plug in

= y= 0 y= 1

↓ = y= 1 or y=-

plug in ↓
n+ 0=1 1011)

,
(0.-1)

=> U= 1 or u=-

↓
D ,0) ,
7

,
6)

Evaluate Fixy)= cyc at 1110)
, 71,0 , 1011) ,

10 , 4)

fo = 1) Maxf(
,0) = 1

& (0
, 1)= Y Min& 10
,

-1) = - 1



Find Max/Minofy = my Subject toy + ye= 1

objective constraint

gil ,y) = ci+Hy +y3
-

If =(y ,
u) = X X g = x <24+y ,

x+zy)
① y = x12x+y)-> 1 =2

make sure

22+

Y City #0

⑪ x = X (u+zy) Win if zufy = 0

⑦ Y y = 0

⑪ vitay+y = 1 x=

((+zy) back in 24+y= 8

x= g

x(2x+y) = y(x+zy)
u=qy=0 in

zutay = Ay + 2y
2
I 01 X.

n+ yz



folving the System of evations:

① y = X (2x+y)-> 1 =2
22+

Y

⑪ x = X (u+zy)
Win

⑪ vitay+y = 1

x=+y((+zy)
x(2x+y) = y(x+zy)
2n+xy = Ay + 2y2
E
n= yz-

Y=x y= u

Win Lin(
3) x= I

x= 1 or - 1
= or Clrl)

,
(11)

l
, (ii)
HF ,i= F

MAX.



= find Maximin of Faly,
z)= C+5y+3z Subject to ryzz= l
- -

F = (1 ,
5

,
3) g(X , y ,

z) = 2-y+=2

① 1= X (21) we:x,
(0,01 E g : (24 , 2y ,

22]

I① 5 = X12y) y= plug inus t=
⑪ 3 = X(2z) ve Z= * =
++z= Y = 35- ↓_ 55

X = z
X= Kine,
Wine, , (n , y ,

z) = [5 135:5)
(n , Y ,
z) = 1551555) &(ii)=

↑(i)= Max MIN.


