
 

Bpp Rp 2pp RPAcoRP
ygppenpsrt

flat O

Them If PeNP then p BPP Hui 3 Uk Fr Mln r u 0

A mln r8u 0

i
PI Suppose f C BPP

n f.ie i
o

Fu C ng 4 gun
claim f u I t

Funny gun Fr Mcr a n

mln r uD i

mln r Un
If flu O

pf If f n l Fin u Uh Pick r uniformly

Fine r Pick u gu uniformly

Primary I Euy Ignou I T Y
F u an tr Fi Mcnorton I

Equity IP PSPACE

Polynomial 3Ri Wdyr
Pb over 145

Finitefields finite set where you can add multiply
divide

NFP 0,1 gp 13

ng modp

nty mdp
t ng f n CHp s t x re L



FA If pint is a univariate poly of dey d
then pln has at most d roots

s.tt atpca.Y.to
d point as sad

pla 0 X a divides pcie

pla play plan O a X a X ar divides PCR

FAIT Gchwartz Zippel pcuy N y
If pcu un is dey d S is any finite set

et AI anqs Prc plan sanko I
detch E sight't II Mimipermutations

nxn
Katrin Tcf El yn

Facto Det M can be computed by a circuit of

size polylu and depth Ochgen

Bipartite graph

Perfect matching n disjoint edges

Gim G does G have a p m
no
a

let M te the matrin
where

Mio Hii if Ci j E G

O O w

dy a C Det M O iff mo p.m

Let S K any set of 3h
hunters If no p Prfdet o I

Surple Nij Eps compute detCM If p.m Prldet g Ey



Th Any arithmetic
circuit of size s deg r

circuit of size polyCsr

deptt Olly r thyrthgs


