
30 Oct 2013 Approximation Alys for MAX-CUT

Amourgent : Midterm topics are same as those

an Homeworks 1- 4
.

- Matchings
- Parallel algorithms
-Network flow

- NP-completeness

Not linear programming , approx . algs .

-

The midterm will be shorter and eiyer than
Lomework Sets

.

Given any undirected yroph G= (V,E)
,
the following

remdomized algorithm cuts at bast IIE) edges
in expectation .

⑦ Randomly partition V into A and B
.

why dees it work ? Linearity of expectatio ,

For edge e
= (u,) :

PrCe is cat = Pr(ueA
,
veB) + Pr(neB, -EAL

= 2. + 2 . 2=

Sum one edges :

↑(Hedges in the caty : Prle is car)= (E) -

serandomize this using the method of conditionar expectations .

Any time the rand alg, is about to toss a coin
,

obtaining a random & or 1
,
calculate

& (outcome of the als - / trising %] vs.

E .g ,

number of edges
ofale1] cut when algo Finishes .

and select whichever result (o or 1) leads to the
better conditionar expected outcome .



Consider a step where we've already salked the

Coin ↓ ss outcomes for VisVe , ...,-

we're now thinking about Vi .

That means Vi , = Ev, ...Vit is already partitioned
into Air and Bi-1

Now we're thinking about either

Loss &
:

Vi into A
,

Ai= Arvi
,
Bisi-s

Loss 1 :

Vi into 3
,

A: = rl , Bi-BiniuGri .

How can we quantify &[#Cut edges] in book cases?

(Hentages) Ai , Bi] = #CurAr
,i)b

desiti

Derandomized algorithm .

1
. Initialize A = 3 = 0
2 .
for each i = 1

, - - -

,
ni

Count ai
: # neighbors of vi in Ai-i

67

bi = #
- ..

Bi-

if aisbi :

B :
= Bi [vi3 , Ai= Airz

else :

Ai = A = [vi3
,

Bi = Bi- 1 -

3 . Output An
,
In-



Goemans-Williamson SDP Rounding Algorithm
-

A semidefinite ram-pos (SDP) is an optimization- -

problem of the form

max jaj = Tr)(A)

St. Ab O Si
. e . A is positive semidefinite)

t

any
number of linear inequality

or linear equation constraints

on the entries of A
.

&e. Square matrix A is positive semidefinite (PS4)
if A is symmetric and satisfies any of

these equir . conditions :

⑪ All elgenvalues of A are I 0
.

② A = Ewiyiy, for some scalars wiI 0

and vectors Yin

③ A = xx for some matrix X.

& I vectors Xe
,
.. Xn Sit , a

= xix;
for all i

,j .

⑤ for all vectors y vr O .

SD relaxation of MAX CUT says :

Max n I(1-xx;) max Eil-ai
St

, xixi = 1 vi
.

Ste Ab
a
i

=
1 Xe



Algaw some the SDP in blue above .

factorize A as A = XTX
.

Let
.....

be columns of X
.

(So ag
= xix
;
for arij)

Sample unid vector uniformly at ranabr

A =30/wx. - 03

& = Gui/wi ; > 03 .

weds : analyze approxi factor achieved by this rounding -


