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Last time :

Poker :

Blise must choose

P. , P2 ,
--

, PSz so that

& Min (R
, (p) . la (t)

is maximized
, li ,

12 are affine linear,imaximize z st
↳Vis[S2] Pi

and
Pr P2 .

--

> PSz ,z O
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Why take Math 340 /see my 2015-16

notes) ?

Great news
!

5. variables
,
54 inequalities ,

O Pi < 1 = 2 vars /one pi ,
one slack) 0

Opiorpit = I var to

Either z = 1
, () or z

= 1z(p)

=> I slack var there is 0
.

All but one pi must beoo 1

Great news : p, P2 -.. PSz

Great news : "Vertices" of OPIE ... PS2 = /

are p , --- PS2

!

1
...

1

3O ...,! 53 vertices

00 --
o
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Great news : Duality= can look at

Betty's paint of view ! One

decision call : prob g,

fold : prob 1-g

Hence only 1 variable !!!

Today:
- Ridge Regression + Lagrunge
Multipliers + Duality

- Kernel Interpolation

(needs positive definite Kernel

function ... )
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Recall :
X

, Y given daik pants

(*mind 11Xw-yl
+ Xt

w

model to approximate

Trick : Equivalent to

min

#
Ill

E-Xw-

↑ X
-X
Y given
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Lagrange multipliers : F :RPIR

9 : /RP+ IRE
min f(x)

St . gi= -FE(
( Can add h(X) < O inequalities ,

but

we don't need to heree...)

who g() =0 :

Xf() = Q

with g( * ) = 0

Y f(k) + G Vg(x) =0

~ ((x,) = f(x)+g()
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. -

- : RO + 12
(local)(m

"D

#where

G =C
,

in er

tungent



Og&
g
level

-#
surfaces

⑪

Of ↓ targents of
g(x) = 0

samef proportional to Ng



x +y = /
max f(x,y)5X

↑mir -> Y
-

f(x ,Y)·- X ->
*

-> 8 = (1
, 0)

I
& g = glxy : xway-

Vi

(2x , 24)

Of + 2 - 85 = 0



In optimization :

min f()

Sutu

g() = J

-
this car

be a= 1
,
2

,
--

quations

Lagrangian :

L: L(k
,
) = f(x) + Gog(x)

Turtl = If + G.g
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at local min or max of

f sit . g0 .

Betty Alice

min max

Y

( "2(x ,8)* Hed Era

zu
i
fix : If

()+
then & . g(x)
can be made arbitrarily large

A lize wants Las large as poss

Betty- " "smell as possible
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L() : f(x) + Gog(x)

For any:

g()t = L(X ,
8) can be

made -> + c

for appropriate

g(x) =5 = ((
,8) = f(x)

So

~Mir
In a L

min f(E)⑤ * IRd

J
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Rem : Example of why L
is not really canonical

g(x) = 0 () 3 g() = 8

iff

(g(x)5 = 0

Se

min-
min

g(5) = o (g())5 = o

3

(8) : f(E) + &(j(x)s

L : f() +& Btg(x)
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min maxL =
f(x)

g(x)=

How---in good situations :

max mon1 =
minmax L

&R XoRd ↑ * Gera

if F
,
i

duality gap
- O

then these are

equivalent problems !!!

This doesn't always happen--we are

lucky when it does --
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Consider

i ha (m((x ,8)
andX

max(in)
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Kernel interpolation + positive

definiteness !

Data : (Eny) , (F2Yz) . ---

,
KnYm)

Want

f(x) S. t
.

(1) fixibyi ,
and

(2)
f(x)= k(x

, Xi)

So

k(] · (2)
where ---


