
URE13

③ stering points Un, ...,Un smal↑ Gij==1Vi-ville
⑦

⑦

I

=Idistancesin cluster (where xi=1)
(x) minE,Gijcie e + Idistances in cluster 8 (where x=-1).

-22distances between the clusters
e. ↓

si tries tomake
in-cluster distances small

/

across-clusterdistances large:

↓Works in 7 metric space. (Frieze-Jerrum 1992)

⑭Mat of graph G=IV, E) Es
MaxCut (G) =max IE(

v =UtrV

WCOGV=de, ...,n3;A=(a) isRematrix

aij
=? iE E 1 if i

V+
xi=-1 if i z i-

⑦ *dij li-se,-
S
extra factor Ito avoid

IItisfile same communitydouble countingof (ij), (ii)

x-2xix; +2 =2(1-xis

=Iman , his
(1-seisi

=Eajtmax Itanix
ofequivalent to (x)

xit(t) ↑

-

!
~
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LRELAXATION

3-1,13" S BCo,) ↳1328 lo,↑ ↑

Boolean cute Endidean ball

ofradioin

max Zanic Imax dipnic=(in)manaxe(11) ij II.In
Il

18 Ais symmetric, x
T

As A=(as)
=n-x

Fargesteigene ofA.
Maximizer=the corresponding genrector of A. ICA.

-

·Sp. R is efficiently computable (diagonalize A)
· Lightness of SPR is unclear. No general guarantees.

->
SEMIDEFINITERELAXATION
- generally, concave-

-
· Enex program:maximize a linear function over a convex set.

-

en

·Efficientsolvers. Convex relaxation of

max zaiji ?

2,113 ij
Zij

-

-fig· Matrix z =(ixi]i==xxt ..at
=and(a) symmetric k

(6) ii = xi=1 Xe

() peiesemidefinite(2,0):
ZmLo WutR"

TurexTu =(u,x)(x,u) =(x,u) -0)
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· Hence, relax:

Mass E bijwich
wax Gij Zij =SDP(A)

Z30,
Zii= 1 Xi

· The objective function ,aijzi=(A,z) ishearin
the

· The feasible set [E: E30, Zii = 1 Xi} is

en-

convexset

L"spectrahedron" linear subspace)
· => SDPSA) is a convex program. Sefinite program"--
Efficientsolvers(1000 variables are as

·Geneticform of s4P?

↓
HW

· Prop theGrammatisof
vectors ve..., is [Vi,Vibiee

S

I
Conversely, F nxn PSD matrixis a

Gram matrixof some
rectors in

...Un th.

=>in SDPSA), z =kvi,v4], Zi= (vi,vi=lVile=fi =>

nax
SDP(A) =

Vi E IR"
↳ aj (vi, vis

unit

·Similarly, theSDP relaxation of

MaxCut (A) =Iain is(e-size

is
trivial N =V

SDPCA) =I (1-(i,viL). ↑
wit *intoa cut si E

And how can we convert solution vi
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RANDOMIZED ROUNDING
/

-

:ji random

· Let guNCo, In) v- sign (V,g) -hyperplanee
· Does randomized rounding preserve geometry?(inner product)
Almost:

- 1.:.:

by (Greek'sidentity) unit rectors 4, vE IRY quNCo,In).

↑ Esign(4,g) sign (v,g) =I
aresin (4,v).

↑
Rotation invariance

2 uWI u,v = iR it=>whole, /

-> grN0,I2) I

gr g/Ng))z
=i8-Unif(cirde). - becomes a 2D problem.

trigonometry -> RED -

I
Vie Ruit
, ais (1-(Vi,viL)· ALGORIMM: 1. Solve SDP(A):max

2. Randomized rounding of the sol: xi:Sign (Vi,g).I 3. Outputthe out ice--1

Accuracy:

TM -Williamson1995]
-

theexpected outof this partition 0.878. Max
Cut (G)

⑫f Expected cut =EIdij (e-cies)

- Edj(1 -Eris)

-4-



1- Exix; 1- Esign(V,g)(Y,g)
=1- Farcsin(vi,vi)

i.e.G. I.
construction

-Earcos(vi,vi)200UCearcosz 0.82 (1e
⑦0.878.-(vi,y)

Spp"(A) 2 MaxGt (A). RED.
n

Remark SDP(A)=1, max ,ai; (1-(vi,vi)) = It was. E,Eijllvi-vilu
u

Vif IR

unit unit
⑧

⑧

·Vi embeds the vertices of thegraph into San
&

connected vertices repl
⑳

Vi
⑳

⑧

cut
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