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For us
,
HP = poly time recognizable languages

by a non - deterministic TM

e.g .

3- COLOUR ! given graph £510
want to know is there a " valid 3 -colouring ,

"

i.e
. graph

-

- G = ( J ,
E )

,

"

valid
"
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at its endpoints
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T
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"

non-deterministically
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f ow,} 'VE
then check whether or not c is valid .
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Another idea in [Sip]

NP = { languages that can be { If?¥, }
in poly time }

given input eked = (wi, - -own) input side n

•
-① ④ . .

② magician writes
magic string

• -

④ w.wz--wn¥LT

③ now you
"

verify
"

that

(wi , - →Wn) in language.

- poly time rn n

- w
,
- - Wh C

, Cz - - gives you face



Example
w = (G) = ( Graph) : w ,

- - Wn

q

withheld
-

a mapmagician ! describes

y
,

→ { Edgy)

{cuh;
if this colouring is valid

-

Formal definition ( (Sip] Def 7.18 )

A finite) for L - E
* is a

deterministic TM
,
Ver

,
sit

.
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magician
"

L = { we{
*

/
there exists

sit . ⇐⇒ i.suggested }
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Ver is in
'

poly - time
"

if it runs

in time 0 ( n
'' ) for some fixed

kc.IN
,

n - Iwl

Claim ! Verifiable{ Provable) in poly time

⇐) being in HP

G- recognized by a non
-det

Poly time algorithm (TM)

i

n size of input w ' (wi ,- - i ,wn)

( unfortunately notLyfe
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Next topic !

SAT c- NP

T

Boolean formulas that are satisfiable
-

Theorem ! If SAIEP , then
in

Itp
.

ein- LET:3
-

Ie
.

to see whether or not

Ps NP
,
it suffices to see

whether or not SPT EP
.

#

Cook - Levin theorem
.



Idea ! If LEHP
,

i.e
. you

have a non-det TM
,
M

,
for L

,

then

procedure "

s .AT problem
"input IN

→
to M "

Boolean formula
"

based on M
,
w

sit .

formula C- SAT

iff M accepts W

-

5- run break
,
10120 - 10125



Idea : have needed M , input w
,

say that M runs in time 30mW
.

Gwen W
,
w is accepted by M iff

there is a computation path leading to face .

Ie
.#

step o

⑨
initial config

8 step I

⑧ wzwe..EL?
←

a ← step 2¥ .. a
. . / "

Gaea

# ←step⑤j son"



X
,

-
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,
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F otherwise
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/
f
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,
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II. soon" I :

← step 3cm
"

-

3cm
"

.

- II
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,
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- -

y
# I
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,
k

=
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T f otherwise



The variables
Input W ,

q
g

Xijk , Yij ,
2- is

represent a valid
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