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To bound -iPr (fabe regative) use Schwarz-Ippel :
If PLX, ... ,

Xml is a polynomial over fied #

and max degree of any variable in
any

moromia

or is d
,

and SII is a subset

of s elements
,

then when we subset random

elements of S for X, ..., Xm , Pr(P = 01 .

In Lovase Aly
,

use a field large enough that

S can be Taken to have & elements
.

for deverminant polynomia d = 1 (determinant is

"Multilinear") and m = i variables in matrix

2
- Hedges in G Y n

und
s
= = S

.

Pr(Lovasz yields false negative) - 8
.



of
.

The exponent of matrix multiplication , W
,

is the smallest constant a such that

I algorithms to multiply two nxn matrices

in 0(n+2) time for all >O
.

fats . The running
time for

-matrix inversion
+ deciding membership
in a CFG

- determinant

- Lu factorization

are all 0 (nW+e) for all >0
.

We know er<2 .373 (Alman & Williams)
and w = 2

Lovasz rens in 0(n
***

) = 0 (n2 , 33)
.

Compare with Hoparf - Karp
: U (mn"* ) = O(n") .

fallAlgorithms

A Bookan circuit is a DAG each of

whose rodes is annotated wish an operation :

1 . Read ith bis of input (8 incoming edges)

2 .
NOT (must have exactly I incoming edge)

3
.

AND I ? 1 incoming edge)

4
.
OR

W

14 2

-
O 0-0 0-0 (x ,nx2) r x3
Bit 1 ③it I AND Bit 3 OR



Two properties that relate to complexity :

1 . "Work" : total #of nedes in the DAG

2 . "depth" : (corresponds to parallel running time)
E minimum # of Layers Lo

,L-d
such that modes can be partitioned
into layers with every edge pointing
from Li to Lj with i<j .

= I edges in the longest path of the DAG.

Adding 2 binary numbers in parallel .
"cames" C Cu 2

-- Cn = 0

a Gz --- an ai
,
bi = 40

,
13

b
,

be - - bu
-

So S
. - - Sn

Si
=

a : * b
: 0 C ;

In parallel in O(7) , you can conclude :

O 1
Il

4 = 2
=44 =

4 = 4 = 7

After O(Wgn) rounds of "looking ahead"
all carry bits are known .

0(nbs n) work and Olloga) deth-


