
Summery Ellipsoid Method

minfer V variation of f
XEQS.IR

asphericity of Q
h dimension

m lu separation oracle calls to
solve the problem

The cost of each iteration 01m coaptation

Examples min Ctx

Axel separation oracle 0 4 m

m number of inequalities AERM

Total number of arithmetic operations
2

n a nm b n 10 20

theoelmpe

timnm.mu
an

Nemizorski 1976
Khachigan 1979

Polynomial solvability of LP

Instance A b c integer numbers

b T 1tl legattij Elegib

Feasibility Problem AI Else

Polynomial O poly 111 my meehaix
bi



Comitentiization
mirly 4 max fify fi smooth convex

asism
SEIR

eGradient steps

piin 19am filxaltcf.ca y xas Elly xp

miss ma.lt m 2 min max 3441 21573

y

Multi obj optimization

m.tt I ft

miaiatiyfIRKism

min

gym
di cain bi 115112

yep
Max

stands

max min EIifcai.gs bi 51194
EDM

JERIT
gal ci.es 11 Eliaill quadratic in a

M 2 univariate maxinnia of a concave quadratic



Ellipsoid O n but

The center of Gravity method O neut optimal

Ga y R l gn Xu y 70 oekek 1

Vol Ean exp 2n Vol EL

Xun
aug 1st

Vol Gun 1 6 VolGa

impesibThompute in practice



Laycaleoptimizatin unsto

min fix QEIR convex set simple

EQ
We can project onto it

F convex function f IR IR

Stationaryconditions

Directional Derivative

DfE l Lim Eye

For f differentiable If h fix h
For f convex

Df h max g h geofen

Propition let x be a minimum of min fix
EQ

then Df A x 30 xEQ

Proof For any small 230

Df x x Eliffe
0117 Take the limit 0 D

corollary f is differentiable L xx o xeQ



E e

gwid
EQ

arguff mly y fix y x 2114 XP

4 0 stepsize F x Offx

TQ x yf.cn WI

how to choose 1

Example fN IN ER

Ifix 1 x o



Normalizedstepsizes

Algorithmsubgradientmethod

Init of Q Fix a sequence 8u3u
o

Iterate n o

1 Compute fixa Of Xa
2 Xus arguin Maly ftp.yiffcxa y xu 12lly xall

Return
angmin fly ye Xn 3

Strong convexity of maly

Macy Multan

Eggar
119 at

mu Xun fly Xunl

114 all ftp.ntcfcxul.y xu Elly wall met

MY 111am all Fine if'm Xun as

maiden
hit Fanfan hs 21m



For every k 70

11 1211m y4 114m YIP Juan Hy

where sub fffi.it an t'i ii
n

measure of optimality
y x By converity 75

11
712 2114 4 112 1211am IP In An

Telescope for 430 iterations

Theoren For Any selection of Jubna

ridi 111 1 112 Eft
its
Progress o error

Corollary constant choice g 830

Denote Dr Eidi We get

In 128

1 128 where Beta
Kira

foxes
min 2 1 M Ek8 ofiterations



we get An Fe

Simpleasoning an.tt tsaEff1
Assume Ifill M on EQ An flaff
We get the rate of the Subgratient method

f x 1 optic

To get fita f E
k ME

Gamet moningfan 0

Q 1R

Ln y R 1 flu xu y 0

In

yᵗ h h fftf.sn
f Xa Xu y

flu x x fixed h
min 11y 11

yen Nf a 11 An If all An 0



Corollary An is the distance from to the Lec

Corollary

Gun y EIR floor Xo 43 0 f a Xu 4 30

Gun
T

An max r o Br Gun 0

Apt is the maximal radius of the Euclidean

ball contained in Gun


