


moothoptimi
min
uera ffal twfaX

am *

l ¤
etx

-
oze

ASCULERdGradient
:

Gradient Descent:(
Batch)

100 Init

"5-t.Dffu
)O

offal
)".

mson-yf3--r

-Dett

aes

If al-s 2
ex re

*-ú*-txffu*x)

) Dflut
)-O



MfG )-fnl JoO
LIREIRd -sSfER ofona

!"IE.

Df : RERRd- pfMIEIR
el

dakAl-le,faErentire
"

Smooth func
."

: s time differentiable
if is diff at ne if

fluesu) - fful +s Enffol,w) +
oCoo 7)oîç û

ffutsol-fful-10 CPffalivD



A pfexist
, fis

diff

flug ) nyfutyl
aitys
flo

)-o

ko

if Pffl fa u in a ball around Ho

f Iu) is continuous

-) f is differentiable

ifre is a local minimizer
-

o offu1-0
tvo

X
c

t
: of f is convex in global mineoffel-o



FAD : farxes f"fultn

50

OffuldoI
Composi ?. $ftate reghlaxa ax

fax, Glaneb) cux

Amatria

Q :R-3IR qCfCnl ax
î ,ax

pfulEpifzi)
J

:RC-IRP

YIRP
-IR

fful arx glniglyo-yf(g)ax
perspective trans . W

kcEuly )-E
ilogfrigilYi



4

Iinput : Cai
,yiD.,

aimyi
superused ô Ra

ÎR 4( a)-y.
-

Ç
1tış plalñyi
O

linear model 4/al-Ca,ne?
weight Ineedtrain

RegERM
mónElÇca.,"7,yo)-fln)U

€IR Î ÎR
least square lly ,y'1- ly

-yp

if I is convex
, f is canvex

Design matrix: af
15A?'d fcuiialdairaums

)



minflul e
LCAu)

Lu
)-ŞeÇûi,yi).

least square : Lul
-E..

(
ui-yi?-llu-ylf

min ffal
-HAn-yI1?

Gith-1,419
camulsign

(

7predicta : Ehutics
.

Ultimate goal : ol 1 loss .
u

minE
., Error

(sigkains)

go ).
re

ž cainis yiOC )- Herror
åöl

l- $'$ HTRrCs)

OSUM;C
-HINGE

LOSS UCSIe( StN

f is non smooth



logistic loss I Cross entropy loss

elst
-loglite')

10862
s

-

élslééñilad
flal

-?ef-yilaius)

-LE-diagly)Au)
wow

a B

eLCBze
)

diagly ). Au
(( u)- E eluo

)

¿= \

Gradient comput
:: minfful

-LCBu).

UGIRI
-, RUEIRY

-,

LLBRIEIR[ B <1Rv@d @
aff .



"' Crteol.O=lultel?!,)-oldf8 0
fk

)

L
(BCutsvD)-C(Br-sBD) & Lis

diffat
Bu

UBUl
-

CRLCBa
),

Bo
)

to
/)

COn
ng

: B-(Bij)ip B -CBjeli;
flul BELR

"%

BTeIRd

: LBU,0)- Cu,BTvDiRd
wo IB.

ffotcolflale s CBT. PLCBul,0) -ofd
wm

-
Df(a)

DfCal-DCLOB)G)
- BTxDLCBu

)

ALLOB ).BT
.RL0B

]
s : LCul

.-lu-y/f-2Cui-Y??

E



Deu )-u-y

I
11

x
(

Jau

fful
-ElAX-yIF

Df(u) = AT (Ax- y)
MinHAX

-Y11

CE
)

AAu-y)-O -DffI-O

$
I

ATAClu -Aty( normal ega)
in

ÁAx-y covariance

ElRdxd
7det tot Ke (A)-109.
E

if ATA is invertible Cussd
),

uniquesol
?

"'overdetermined"
am

At Moore
-Penross

Psendo-anverseLif ATA votinvestible(
dsu)

co possility
Ridge
2 lasso



LCul-2 eCui)

CCsl -log(ites).
e

'ca.

es paCel
.

felvel egop
"?

-
hiqmaid(.))

elettem
PfCal

-B+

al( Ral. RTafigmaid(
B.)

BackProp
GaM 4-u%-t RfCak ) istepniss

Glearning nate

the large -s sfart .
The small -s avoid explosian



Baby case: Gfal
-IllAx-y1p.

u how much in

C-ATA 9,

Tpdid
Cl - featue kil

correlated

C is a symetric matric :CI-C
CT-( ATAJT-ATATATA-C

BT
-BTAT

d

nice Cis rymetric
, CM1..... mndleigeneetasRdO

CA
.....

Ad
)eigenvales

L

CMi-AiMi zo
3

O

L

7,0 I
,322?,

...2
Ad.

İïu Iimne707
7

CUi-DUi -) CAAM.,Mi)-JiCelpeis
=
ATA CAMI

,AMi)-DiLM,ui)

Z

Ar .IAti
Muill
70

AMiIIA, luill



Positive SemidefiniteMlath
's

SDPmatrios
.

For gradient descent if
z

t co
cAd }O

then no -ssol!n *(ATAT'ATy

A.) C
.

9,(67.9.6
e)."

tel

~ IE
(a(to?ale])a

ai- TsaflattetnsOMTETK -

ai
.(weyt, heigh

,

age
.

...) Gifaifil
,

9.627--.a.[d])

Manmi,
waweagelnnu.CrZi


