
LAST LECTURE

Plan "

"

SDP" Based Approximation Algo
for ManCut-



MAMCUT :

INPUT : GraphGerhard*GOAL : Find a cut (S
,
5) SCY

that manimises # of

crowing edges
S 5

Radomised Alg :

Randomly aneign every vertex
cut(s

,j) = 7

to S
,
or

5

.

-> Every edge (u,4) is cut with prob Yy-

=> Eledges cut) = 1/2 - Total # of edges)



Man Cut

Input : Graph < = (V
,E)

Graph Gal: Find (5,5)B"X a partition of vertices

monimising # of edges cut.

Semidefiniteis
& Vectors

↓ optimalsol =) V
,
...

n

ound in y

Algo



#awlot
Gadratic Program: Input : Graph < = (V

,E)

Variable =+it s Gal: Find (5,5)
a partition of vertices

for each vertise i
monimising # of edges cut.

Constraints

u ? = (=) xi = I' + 1
&

ObjectiveFunction *10-1
e(ed)



diaj (ai-di)
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Manimise edges
cut

Subj to -> a = 1 for all it V .

GP exactly captures MarCut

But solving GP is Nehard,
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Zudim

& Each di is

a unit rectur

. &P is Nehard

ManimiseIl
1141) = length of rector subj Kill"= 1



Q In can be solved in polynomial time !I

QPnE) Semidefinite Program

: Manimise [DV : -V ; /1
*

Il (ijj)EE

Semidefinite
Program (SDP)I for each verter

if 2) - - a)

SDP can be optimally VERY
golved in polynomial time Vi = (Y,y -.v()



((x - vjll = (vi -Vj) = (vi- vj)

= Vivi + VjVj - 2vjVj



IIvill"=·Vi (vill = [(i']
What is an SDP ?

Variables : n vectors in n-dimension

YoV; [vi) .
V;

Contraints Linear contraints on the

dot products (VioV;)

Objective : Minime/Monimize linear

Function function of dot products



nXn x positivedefinite
K = Y Set of matrices M matrices

all eigenvales (M) >, 0 3
II EIR

Conven Set

is
a positive #) Mij = 19. V;

semidefinitematviu - vecture sothat
2

In EM) = VY
#

# ~(1
.

]



E
> unit sphere

in n-dimension

C Maximises total· squared distrace
&

Randomise Rounding :
1) Pick a random hyperplace through

the origin



SDP-OPT = ZIVi-vilEX Integer More Cut.

[ijj) fE (e)
=
f() 9

Camt Priscut] <,10
=

Pin=) (efcut]), 0878 · Illvi-vil
(i ,j)
I(

↑

0878 . SDP-OPT

N
0878 . OPT



n-dim sport sphere

I (0) Prliardor a

E
= total
Ongle

look at place containing
Vi and uj =

Ivi-uj/= 2-2cont



Policiove reported] = /T

Ilvi-vilk EZost

angles# 30 . 878 for all

Polisi are separated) <, (0018) · Ilvi-v , 11
*

-


