



































































































































Optimization

finding the best solution from a set of options

Usually this means minimizing maximizing
some function
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How to solve minimization problems

Casey
1 If W is discrete we compare

g
w for WEW

2 If W is continuous we can sometimes
use derivatives

Isumptions W is continous

g is convex and tedifferentiable

Twice differentiable glw exists for WEW

Convex
g w 20 for all we W
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Finding the minimum

1 if W R then w is the soln to g who

2 if W a b then w is the the
soln of gcw 0 if it is in W

otherwise w is a orb
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Muti dimensional minimization

if W R d 1 and gov is convex

Note if 0 1 I will always AZETell you of its convex

w W
t w̅ argmin g

w̅
w̅ EW R

we calculate w̅ by solving

21,15 0 for all jest id

Ex g
w̅
g Wi Wr with

W R
w

wt

24 2 w 0 w 0

v 0
0,01T

gCwi Wa w wz




































































































































21 w w 2W we 0 w 0

22 cw.tw 2 W W 0 wax 0

ERM for Regression with linear functions

R Y R

F flf Rd R

D x ̅ yi Xn Tn

f IE l f Xi y

we want argmin f

FEF

F f f Rd R and x ̅ w̅ forsome w̅ ER

every FEF has a w̅eRᵈ associated



min f min l fix yo

FEE FEF
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min in il x ̅ Tw̅ y

or weights
w̅ER
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Extwo
2X

1XA D F such that wo

feel xT̅w̅

w̅ argmin l x ̅ Tw̅ y
Perdt

w̅ gain
is this convex

yes if I is squared loss
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1 1 X Xd Wo Wi ooo Wd



Solve for w̅
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Algorithm Closed form Linear Regression Learner

input D Er Ya Xn Xn

A E x ̅ x ̅

5 xy̅
w̅ A 5

return FCx ̅ x ̅t w̅


