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- Start : If 3SAT <P
,
then

P = HP (Cook-Levin Theorem) .
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-M ⑳P

Start ! Boolean algebra review,

3 CHE form
,
etc .
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Variables Xy -- , Xn
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1, +X , XzwXz , --- , Xn , Xn
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, Ci-lilinlis
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Recall : with M
,
V

.

7

and Xy--, Xn (Booerners
,
4)

the total number of Boolem functions

ona variables (Xyr-Xu)
(X: fots X + f, T)
is (functions(5.3"+ (5 , Tb)

Say : function -:

=>
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x =
f(f
,
)) +T

x2 = F

- X
,
and
-X = f(x,xy) =T

7 x
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,, xz) =T
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all Baaler formulas---

Say : function -:

=> &
f(x
,, x2)

(X,T ad XT)
in

OR L

(X , , (adxT)( , +xz)

Ex
,

of a x + f)
Y V(LX, xz)

~ (2X
, nuXz)
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Any Baclear function

f : < Tifb"- St , 53

can be expressed as a formula

in Nv, ) , ) , Xi-riXn

of size at most.
--

(
, rXz)

⑪

3 d~

(2X, x2) + -
~ (2X

, nuXz)
/Ve &

# literals

-leashxy Wi
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ni

(X2x] -

at most n - 74

↳
truth trable

/
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Total number of functions :

[Tsy"+ (5, )

i

---(24
2 very large

=> most Barlen functions require

-> (2/n) (constant)
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function fig,-[s]

E
(axnxg])(v)(n
-

3 leaves -
3 literals
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XeXe "exclusivene
X
,exz

=&T

F

-

x, Xz = (X , v -Xz)v(2x , mxz
in t
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Claimi There is a formula for
-

-
-

X ,*Xe Xyt - - EXn

in terms of N
,
V
,
1

of size --- order M
2

-
&

C -

-.-· /1)X /11/11/
*

Subbatavskaya (1961) formula for E

3 has size a leas !S

Haastad (1993) =-/



Class ends

-
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X,Xz Xy(X , Xz

Xy = 0 , 5

f -

x *
E
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DFA HFB

initial configuration
initial configuration

Step 2
↓ > b

steps 2
b Xx4
i ↓ b dbx

steps 3

steps 4

NFA :
we accept an inputs if

we accept s or at least one

possible path
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for Turing machines :
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3 COBOUR ENP
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What is a possible accepting
path for a non-deterministic

Turing machine on input S-Q-- . On ?

M = /Q
, & , N , G , 90 , ga ,Grej

5 : + + Power (Q +MX44 ,By)

Answer in a Boolean formula

(in 3CJ form)

Answer : (1) Initial config is OK

and

(2)
and

!


