
Problem
min fan
EQ

F Q IR convex Q IR convex

Set Q is bounded and it has nonempts interior

xE̅Q Ocr RCtD

Bre Q Bp x ̅

where Balt 215 x ̅14 3

71 called asphericity of Q

F Q R has bounded variation

V maxfix myffa maxflas f
EQ EQ

Parameters V R 2 main parameter n

The goal Find x ̅ EQ f x f's E



Separationmacle

We assume we have access

O x
of e int Q

SQA FIR otherwise
1

separation hyperplane for Q at intQ

SQM x y 0 geQ

otherwise einta

fix x y f x Fls yEQ

F x 0 x global minimum f
x

fixito year fix x y 0

Fx fix separates from

the sublevel set

5 25 factor



Examples Q yer a g b aer beer

Y intQ f a g

SQ a

yeQ Sq y 0

Examples Q yer I Ageb
YER antych añy bn

91 an are rows of matrix A FIRM

Sald Returns ai for which
the constraint is

violated

min



CuttingPlanescheme

SearchregionGK Cla.lu low
Binary search

lizer EG

Nextpoint Ea late

EG 0 Ga Mn la

in IR Gn solid compact convex set with non empty interior

Gu YEIR go Xo 9730 ga Xu g 03 7

Idea to keep our sets
IfuredEipsoids

Eo.E Er ellipsoid
0

Eu YER AIC Xa y Xa 1

Xu center of En An Ants 0

Goal Find Eun YEEK GuXu 9770



NotionofS.ie

SEE o size K Vol k KEIR

1 Monotonicity K K size Ka site K2

2 Homogeneity For 70 size xk a size k

3 Translation invariance size k x size k

theorem consider general cutting plane scheme Eo Q

for 4701
1 Choose Xnf En
2 Access the oracle ga Xa

3 Eun JEEn 1 8k Xa y 0

Assume for order for k 0

size Eu Ssize Q

then
f XI f SV

in arguin fly feel it y c int Q



Prof Choose 8 cg 1 Contraction of our set

Q 80 11 Nx EQ

size Qp y size Q 8 size Q size En

Q En y 82 11 8 EQy ZEQ

S.t y EI
En yEQ go.to 4 50 Sgn Xa g 03

in

EEiietaSince y

f x f Xi flxiltcfy.fi fly

yf 2 1 g f

f xa̅ f 8 5 21 FM JV



EidMethod

GeometricLennan let E EIR

E yer A y x1 y x 1

Consider GER

xt x Igg As g

At 1 1
A ftp.g 8A

1 Et yeE g x y
0

2 Vol Et exp
Vol E

Fut Ellipsoid method
Init Xo ER RSO Bp Xo Q Set Ao I

For k 0 K 1

1 Access the separation oracle gu Xa IR

2 Compute Xun Xu
q aw̅nAu8a 042

3 Ann n
An fear AusagatAu 0

Return In Totalplexity

Oci



theorem let 0 C E V In order to achieve

f XI f E

we have to do

K 2m en 1

separation oracle calls

Roof size En Vol En exp 2 size Eo

let 8 21 Then by main Theorem

f xF̅f E as soon as size En 8 size Q

It sufficient

exp E size Eo Ssize Q

I

K 2n lu a

si

ff



stR A G x1 y x 1

A nx

v

i
Hulk

unique
ellipsoid of
min volume

I

7
Eliot 0

any convex solid


