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Derandomgaton implies

Circuit Lower Bounds

Easy Witness Method

Recall some of the derandomgafeon
results

Nw FEE that is strongly average casehard for 28 Syed clefs
ie all offs Cy sze 2h satisfy
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then BPP P

w If f EE est f is worst case hard
for 28Syed clefs then BPP P

In lecture proofdue to
Sudan Trevisan Lodha

These proofs are stronger that they
give some derandomyafon even on

weaker hypotheses
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All these results are of the form
some off lower bd some derandomgation

µ of BPP
a Geffen upper bound
for BPP than EXP

QI Do we really need off lower
bounds to prove these results

Won't be able to show for BPP
Bat work of MA instead

We can prove similar derandomgabos
resat for MA

f c E s f f is worst case hard
against 28 syed offs then MA NP

Today these derandomgeton resat MA

require circuit lower bounds
In fact derandomying PIT requires count

lower bounds
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Strengthening of Meyer's Theoremdue to Interact Proofs

Them EXP EP pdy EXP E MA G

If Assume EXP EPpoly
Meyer's thm EXP PSPACE EP

PSPACE IP and furthermore the
proven in IP for PSPACE requires

only ply space
PSPACE EPpoly Coke to the hypothesis
Hence the IP proven can be described

by a polyeyeddef
consider the following MA protocol fg
any L C PSPACE

On enpat x
M

0 74 does the entireclef thatdescribes
Aneprover IP protocolusing

polyeyed off
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Hence L E MA

ie PSPACE EMA Hence EXPEMA

This thm shows

any separators J MA from EXP implee
a circarf lower bound

Bppose we had the following theorem

IkN NEXPE Phooey NEXP EMA

This would imply any demandomization
of MA implies a off lower bound

Impaglazzo Kabanets Vigderson proved
this using the easy witness method

IPE.ae itTeeg
Theorem fkabanefsfmp.orgcazzoJ
Suppose PIT E P Ge PIT can be derandomge

completely

poem has polysyedalgebraic circuitit
p PENA
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Natural NP alg for P Des as follow
Guess the polyeyedalg off forpermanentLoose

an

tears'Epeken

Problem How does one know that
the guessed court is correct

Use the fact that poem is

downward self redouble
PermncMnan Mai Perm CM

r A
Replace Step a Cn

Guess polysyed offs forperm
g matrix 1,2 n

check that Cg is correct
of G is correctusing

the
identity Ct

PIT C P

G is obly correct
Hence G is correct

DX

A combination of this Is a 1kW Am
implies any deransodomizatcon of PIT



o J
implies off lower bounds

Theorem Kabanets Impaglazzo
If PIT EP then one of the following

must be true
a NE XP Plpoly
b perm AfgPhooey

If Fa contradictory
1 PRT C P 7 a G

2 perm C AfgMpd
p PEND

3 NEXP E phooey
G NEX PE MA

NEXP Pz MA 2ND

NEXP NP
contradchon

Hence at least one of C G a G
must be false

A derandomgaton of PIT implies a

oft lower bd
Proof can be strengthened to show
any weak derandomgatonof PIT alsocmpfes ooeca.t lower bds 1










