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Subbotovskaya :(1961) : (Random restrictions)

Let f be a formula for

X X20 . _ Xn .

Then

size(f) > hi

Remark :

X, Xz

-or
AID AND
-

X
,

-
&x2wX

, Xz

Recurse :

* -- . EXyi has size (2kp
2

formula
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Carollary : For Andreev function

on A variables
,
a formula requires

- Cm25 size

(and 0(n3) formula is easy

to produce)

Admin :

Ho 9 is last homework to be

collected.

↑ NW10 + final exm review problems

final ! Friday , Aza19 ,
8 : 30am
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You have a
Tim

.

M : (Q ,
&5
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5
, go ,

Ex , I
Graj

non-det 5 : G + M + Power (Q + (4R))

det 5 : GM + QR]
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symbol y

Xijt at time :? Yig the
cellj time/step i

are we in state

Fig- a at time/step:
Step 1 ! g
Cock-Levn Thu ! Bacem

variables- Are we in state go
? 3 is- Es tape head over cell 1 %

- What is written on tape

↓Step 2 Er
our Tim

- Write some

configuration -- Barker was is 2
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Cook-Levin Construction :

Han-deterministic ?

all conditions -> G and & andJ--
↑ Y ↑P

CANA O
--

AND-
--

we have
Xij , Yij , Eig but can

add new variables
, get

formula f= f(M ; +, - ...On)
-

input

Examplei IS state/configuration in

Step tim its allowable from step I ?
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sell jo
cell ji ↓

confin Y
stepO
i

*

Step 11
it

Say : 15o-jil 2

if tape head is at jo at time

and 151-jol 2 ThenI
is

=>
I

ItimeixI cell entryata time i
-

Phase (i
,
josj , )
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IS M is deterministic

at step itI
,
there is a

unique way to get there

from step i

Yit , j S
wa compute

&
Xinij
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je(n]
Je
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Xin
, joe , Now Zixha

24xYXXmovcompute

&- - ---

E Xi , 20 1 Yij .Zig]

determistically , if M

is deterministic
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M non-deterministic

Phase (i
, jo , jp) = SimplePhrase (injossil

if

I↳ I&

time its ! tape symbol at11
-

is
scre as i

> 2- " trig 1

AND if Yijot then(
vem
Xisa

= Xins .
+)

↓
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⑰-T in gor
Booker aly , psqr

got
and roT

or

got and rof

= f(p ,qr)

so done by homework

(not getting into the Boo elg)


