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PRG Next bit unpredictability
Given Xi Xin can you predict
the ith bit with some advantage

Nisan PRG for logspace with seedlength
d O login

Ideal seed length for C size s circuits

d O logs logYe

If we find an explicit PRG with above se

then BPP P

Revisiting NBU

Def G on 013 is E next hit predictable
by a class C if I ielm and AEC
such that

Pr ACan Ri r Ri It E
N Guld
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How do we build PRGs
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What do we want from g
For any size s circuit C we wait
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i If we can find a hard function g then
we have a PRG that stretchesby 1 bit Meh
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same argument will show that G is NBU

Now stretches by k bits still Mch



How do we get more stretch
why

If g is acting on t subset of seed
bits then
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Idea What if g acts on almost disjoint subsets

Dafne combinatorial designs A collection of subsets
So Sme Ld is an l a design if they
satisfy the following properties
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We wait a large collection of smallish sets with
very small pairwise intersection

Do such designs exist
Let's try to pick random sets one at a time
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More generally for any l 2a we can find comb designs
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Are there explicit constructions Yes PSET3

Whatdo we do with this

Suppose h ails ad is a hard to guess
function then here is a candidate generator
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Thu suppose C is a circuit of size Is that
NW E next bit predicts G then we can build a

circuit c that tate approximates h with

size C I Stm 2

In other words if his hard enough then G is indeed
a PRG
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Proof of the NW Theorem
Thin Suppose C is a circuitofsize Is that

Enextbit predicts G then we can builda

Eeg'sthatmtg approximates h with

Pf Say C is a Nextbit predictor Then tie m

such that
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Obs Each y is only a variables

i Each h ly can be computedby a stupid
circuitof size 29
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Arg case hardness

Any circuit c of size is
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Any small circuit makes lotsofmistakes

Worst case hardness

Any circuit C of size s makes some mistake
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IImpagliazzo Wigderson Converting a worst case hard

function into an avg case hard function toplug
into NW
Replace all the arg case hyp to worst case hyp



Next class An exposition of the IW transformation

without proofs


