
 
Pseudorandomness Lecture 19
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Extractors informal a way of extracting pure randomness

from impure random sources
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some easy to verify properties
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So that's our notion of closeness

Suppose we only have impure sources ofrandomness
can we still use them for randomised algos
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What do impure sources mean
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Important note We only get a single sample ofX
and want to extract from it



3 Unpredictable bit sources UnpredBits
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like next bit unpredictability we saw earlier
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There are no diet extractors



Quantitative measures for weak impure sources

Defn Shannon entropy
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Essential in the fieldof communication theory
information theory but meant to understand
behavior on average asymptotes

Defn Ring i entropy
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We'll mostly work with min entropy
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2hAll examples earlier have Ho x Agen

other examples

Bitfixingsources Doritos
some k hits are truly uniform rest are alwaysfixed

Adaptive bit fixing sources

k bits uniform Rest are some specificfu oftheseK
Flat k sources uniform dust on some setof size
exactly 2k

Fact Every ksource is a conv combof flat k sources



Why are we doing all this
whelttextractors don't exist

Prop For any fn Ext 0,13 ais there is an a source

on which Ext x is constant
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Do such extractors exist
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If Ext fails for some x.tk 2 a
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Ext is indeed an extractor w hip D

8 Seeded extractors with Ollogn seedlength do exist

Prop If such explicit efficient seeded extractors exist then
any randomised algo can be simulated on weak sources
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Focus of next few lectures constructing such explicit
efficient extractors


