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(talij =ETurnise
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det(t) = [ Squirt* easteufSu

Lovasz :
substitute random numbers

for the As
independent random numbers

↓ drawn from [1,
2

, ...,
My.

Let

X = ( if Give
otherwise



Algorithm : Sample (X :j3 + [M] inclp , unit random

compute det (*) ·

If detal +0

output "G has a IM"

else

ortant "probably,
G has no OM"

de(X)=Es
* JF G has

no PM then

def(X) = 0. (Regardless of how

vijs are chosen)
When algo outputs "G has a PM" it

must be correcti

* If G has a
PM it is possible

to sample Xij's that yield
da (Xa) = 0

.

(E.g. G is complete bipartite
and

xj
= 1 Vij)

When can we assert Pr(det(X(l = 0) < S ?



Properties of det(XG) -

As a function of variableshxxj3 it

is :

- a multivariate polynomia
- total degree of each monomical

equals M

- degree of every
variable is por 1

in every
monomial

-ZippeLemma (+ DeMillo + Lipton)

if f(x , , . . ., Xm) is a polynomia
whose monomics have max-degree of

in each individual variable, indeptly
and each Xi is sampled uniformly

random from a set Si with

at last M elements

and f is not the zeo polynomia
them

f(f(z) =0) = &



Examp · f(xy
, x2 ,X3 , xy) =

Xaxy -4x3 + 5xxzxx4
Draw E

,
xn

, Xy , xy) at random from

50,
1
, . ,9934 .

Ther Pr( f(xx, .
-

,xy) =0) = 0
.
1

Visuanation#1
, M = 1

.

f(x) = a
+ a

,
x + azxx - + axd

f(x)
setoff (a most of elements)

~
calization#2

.

m = 2

f(x
, xz) = xy + x2 - 25



#
Set.

Induct on m,

number of variables,

Base case
m = 1 was visualization #1

Induction ste Think of f(xy
, ...,Xm) asT

a polynomia in Xm
,

of degree &d
,

Whose gefficients are functions of

X
, ,

.

. .,
X

M1
:

Since fEO at least one of these
&

Confes is not the zero function ,

Say g(xi .. -

/
Xm) is the highest

degree sefficient that isn't = 0
.

When wa sample X y .... xmy at random



Pr(g(x,...xmm) = 0)) . [indy]
When glxy-XmtO we know f is

S

a polynomia in Xm of degree &d

with at least one to coefficient.

Pr(g(x,,. -,
Xmil+0 but f(xy.,xm) =0)4M

Summing,

Pr(f(xy- - xm) =0)d
- am

M

To make this S
,

choose Mc &y.

For det(Xg) ,

dif
,

m = IE) , use

Me

To compute det (a) in Try
operations,

use arthmetic inA
where

P
is a between

M and2M
,

Prm=G.


