











































































































Pseudorandomness Lecture 15
Instructor

Ramprasad

Date
Agendas I Randomised logspace Leeture i5_

D Nisan's PRG for RL
We have some algo A E C for a decision problem
KEL A Yes or No

9
M random bits

KEL Py LAG 7 Yes 72 3

24L Pr Alar No I 43
r this is

If C is the class P then n BPP

stupid derandomisation Loop over all 013 stringsfor r
Check if 343 of them accept

PRG for C
G a3d ai's

seed
d M stretch

is an E PRG for C if I Aee treat

E AGT FLAG GG se
r Um Yella

Less stupid derand Loop over all seeds yea
Run A on se Gly
Ace if 7 43 E accept

Times 29 computingGly running time of A



I

Recap D PRGs against a class C T aim Ebi
G a on s.tt tee

I ELT Gaa ELTIGCUMD E e

D If C e circuitsof size s then
the right d Of logs bogle

D Goal get as close to
t
as possible

for some interesting class of algorithms

Low space algorithms
think of input tape containingapet_ead Ag s

t.DEtate Worktape has space Ollogn101 bits Canonly store const

many vertices at any pointFix an input
A configuration

is What is the current state
I What are the worktape contents

D Where is the TM heads pointing

Configurations 101 25 s n poly n

if 5 0Clogs



ggdg
W.NAME

i1 M

What if we throw in randomness

f

a

reject

KEL BLACK D Accept 213

a4L Pg Alar Ace J E Yz

Width a small memory that the algo has
Length T time the algo runs for
Theorem Nisan There is an explicit PRG G a 1913m

for length T width W branching programs with
d Oflogt log the

O log'm for RL

Idea
independent

xp
Does rt or need to be

The ago can't remember a
lot about ra
There is still Irl logw bitsof

entropy



A simpler abstraction

It.TT ITDA Frits
Px EUr

rbits plays

2 step comme Algo 0,15 101 10,5 a

Defn Amap G ox 0.15 10,13 is an E PRG

for 2step comm e algos if for all aeons
the output distribution is similar to the unifopehaia

Eeg.pe aPyAaCAiczi.ni.az zs FLAC D fee
2122 G y YuUd

Lemma There are explicit G 0134fo PRGs

for 2 step c comm algos with dirt ke
where k is afn f just ed e

We will prove this later Now what

DAD TAMATI

Law
Pr take



Ga G 0,13
the

0,13 x out
x l to 21 22

gli fo zrtike a o z2
r

K l le G hi lis lit G sea lis la
where 2,22 GG le

We need to analyse how well this does

Lemma Suppose base is an E PRG for 2step comm c algo

Gli is an d PRG for 2 stepalgo with e 3 e

Pf Day darn
Ga x lodin

t
Glo sea do lit

where se 22 Gai
uniform

I Atemost

o With just e error we may assume a daz
are uniform random strings

D D
Get a l lot G sea l lie

I I
BL



D D
BI BI

HAIN May I Aig Facts HA Bla Hallo IBllo
KABA ElAllo ABIN

ABBR BIBIAN E ABLBR BLBIA ABBÉ BIBIIl
IlBello IBr Brillo t IBL Billa IBillo

12 Eel

Total error 2 Ei i t E E 3 E D

Building the base PRG

G Seed 24,22
What do we wait

E Dat Dat
t y
21 22

Fix Zi Zz For any be for

Sb a A z 24 b

Tb 228 Az b 22 E3



P L tygDiz
BIKES MET

Candidate G se l K T al

candidate sesh to a hers
where he It p w

i h f

EML LIEGES yet ap IF 1

I I I IU Ss UCT X Palmuniform 7.2

PRG and inform are within X 2 entry wise

APRG Uniformlo E X 2C 2C X 4

If X s eye we are done

If H is Ramanujan then te D 16

ke Ill 0110gD Ole logle

Instantiating for width W length T BP's

Ce loght i logt 3 s T
Need a base PRG with E E 4 2

Base needs et bog Tle Ollogtwle



Final seed length rt ike

O logt log the
D

What does this generator look like

G ai se Mai

G se in iz G se i G Poesia in
K PG in PK iz BLK isil

is É I A weird parallelogram in the graph H

µ
RemarkeAnyspecificblock can be computedefficiently

I Suppose we have some language in BPL then

we can enumerate over all login length seeds

enumerate in 24s time
BPL E DSPACE login

Thin Nisan BPL E TISP polyen Ollogan

Next lecture
Sales Zhou BPL E SPACE Ign believedto

beyes

Major open problem Is BPL L


