
 

More IDPs

Today examples where QP formulation
isn't obvias or

six S
doesn't exist O

Correlation clustering easy

Ine ti h IV El feasible sultia partition

w i C 1kt S of V

wt C IN SLS edges go between parts of S
C S edges where both endpoints is

sane put off

objective nat WIS max E wtle t E w e

a ECS e SCI

Simple 42 approximation
ret a letter of Si ul
I fi ie V

value of S WIS 2 nice
e EE

wake off WIS E w e

EEE

Ee y partitions
has WINE Eutce Eitel

ee f EEE
g

nextWISH WISH I OPT
Q



Vector Programming Fan lation

max
e

iii Lviii t w lis l Cui u

I t Vi C eyes en Witch

1
standard basis rectors

The This is an exact foulation

PI Let I 4,1 Ie partition at V

f or j c k a d its let Vi e

e
chili Luis

t w lis l Cui u

E utli.it t E w ti a WII
i lEf S Iii lfSlS1

other lire t.in Let u solution to vector program

Hi cCal let g Liev V e

4,12 Su farm partition of value vector program

objective



Relax to spp

max eettli Lviii
t w lis l Cui u

i t Cui Vi L Kiev unit vectas

vi u 20 Vi e V

v EIR Kiev

Ra Ling the random hyperplanes

Let r r unit vectors drawn independently uniformly

at random from set of all unit creators

Let R itv Lr vi 20 Chiu 201

RE itv Lr v 20 Chiu O

Rs Liev Cr v so Chiu 201
Rt Liev Cr v CO Cra Vi O

Return D R R2 Rs Ry



Xi
1 if i i in sane cluster
0 otherwise

Last time

f random hyperplane separate is

taxi I I
0 12

Elwes EL eisi si I

El ee
utlisi Xi tu Ciii l Xi D

ef
utlicilECxi i w lista CCX

eticiilll Fil't
iii in a ly

Trig facts I
0 52 f cosOi

I a
o tz Ci a ai

if Ois.EE

SDP constraint Cui u 20 Qi E E

Z whin te s Gi t w Citi ICI c Oi



It qq.geefutli.it Lui v tu Ci l Cui v

It OpTCSpp

approximation

Max 2 AT
i

t Variahles Xi Xi Xu

CNF clauses Ci Ci Cm each with 2 literals

x VI I Vx 1 X Vx

Feminine Assignment Ix xn IT F

Objective max satisfied true clause

Note LSAT not NP hard but Max LSAT is

Wa t to write strict quadratic program where

Yi I correspond to Xi T

Yi I corresp d to X F



Pride Symmetry

X VI Yi I I should be ok but

Yi 1 y I should act

But strictness means can only look at podcts

dution add danny varialle y c I I

Yi yr corresponds to Xi T

Yi y corresponds to X f

Consider clause XiVx the Yir y i

3t
YttfiH

0 if y g y

I otherwise

clause XiVx u l es yi Yi same thing negate y

tYiYi Y e
0 if Yi Y y

I otherwise



Clause Xi Vx wakes y y y i

3 YIH
ty.li

ttY 0 if Yi Yi Yt
1 otherwise

clause IVF wakes Yi Yi Yi

3 Yili
y.li

t YiY 0 if Yi y
I otherwise

Strict Quadratic Programming fun lat ay
i

3t Ytt H Yik 3 t Yi Yi Y Y t Y X
max

chase Hux 4 closes x VI Y

3 Yik
ty.li

ttY q3 YiYi liYt YiYi
late clauses 4
Ii VX EVI

i t y 1 field

L

Relax to Sop



ma E 3tcuiitltcyuiii
7 c.vn q3tsui.vt7 G uAtCui

u S
4

clauses clauses

XiVx Xiv

3 cuiiutstcyu.it
7 q3 Svi uP Cu y svi

4
clauses closes

I Vx EVE

g t vi Vi I Vic.ca

vie IR Fitch

Vi Vi 1

Vie IR

Relaxation OPT spp 2 OPT

Rounding random hyperplane

Choose unit vector rc.IR h a r

1 if sign Csu sign squid
set Xi

f if signer u D sign Shh

Consider clause x Vx other type similar

3 t Vi Vi CuNy vi u

4 4 1 24,4 111 Cu v 2 1 SuitD

all terns Itn vk.ve for some kid possibly T

Analyze each term



Recall aau III
Consider 1 Sur Ve

c tile tin to IDP is 1 suave I c the

pelvic.ve separated by hypeplane
0

ELI eye 2 frlvk.ve separate 20 dau 1 is 9,1

in expectation ra Ld i 1 tin gets 2 Kaw SDP

consider It Luca ve

contribution to IDP Itc Oke

contribution to r nhd solution EC It yet 2 I
0

ratio be a t.ib.li
2 t 2Ct O

It cosQke IT It c sOke

et E I Oke 2 haw
LT L c s 07

T
c g IT G ca f

rounded Sol I Lau pp


